
LEABHARLANN CHOLAISTE NA TRIONOIDE, BAILE ATHA CLIATH TRINITY COLLEGE LIBRARY DUBLIN
OUscoil Atha Cliath The University of Dublin

Terms and Conditions of Use of Digitised Theses from Trinity College Library Dublin 

Copyright statement

All material supplied by Trinity College Library is protected by copyright (under the Copyright and 
Related Rights Act, 2000 as amended) and other relevant Intellectual Property Rights. By accessing 
and using a Digitised Thesis from Trinity College Library you acknowledge that all Intellectual Property 
Rights in any Works supplied are the sole and exclusive property of the copyright and/or other I PR 
holder. Specific copyright holders may not be explicitly identified. Use of materials from other sources 
within a thesis should not be construed as a claim over them.

A non-exclusive, non-transferable licence is hereby granted to those using or reproducing, in whole or in 
part, the material for valid purposes, providing the copyright owners are acknowledged using the normal 
conventions. Where specific permission to use material is required, this is identified and such 
permission must be sought from the copyright holder or agency cited.

Liability statement

By using a Digitised Thesis, I accept that Trinity College Dublin bears no legal responsibility for the 
accuracy, legality or comprehensiveness of materials contained within the thesis, and that Trinity 
College Dublin accepts no liability for indirect, consequential, or incidental, damages or losses arising 
from use of the thesis for whatever reason. Information located in a thesis may be subject to specific 
use constraints, details of which may not be explicitly described. It is the responsibility of potential and 
actual users to be aware of such constraints and to abide by them. By making use of material from a 
digitised thesis, you accept these copyright and disclaimer provisions. Where it is brought to the 
attention of Trinity College Library that there may be a breach of copyright or other restraint, it is the 
policy to withdraw or take down access to a thesis while the issue is being resolved.

Access Agreement

By using a Digitised Thesis from Trinity College Library you are bound by the following Terms & 
Conditions. Please read them carefully.

I have read and I understand the following statement: All material supplied via a Digitised Thesis from 
Trinity College Library is protected by copyright and other intellectual property rights, and duplication or 
sale of all or part of any of a thesis is not permitted, except that material may be duplicated by you for 
your research use or for educational purposes in electronic or print form providing the copyright owners 
are acknowledged using the normal conventions. You must obtain permission for any other use. 
Electronic or print copies may not be offered, whether for sale or otherwise to anyone. This copy has 
been supplied on the understanding that it is copyright material and that no quotation from the thesis 
may be published without proper acknowledgement.



The development and validation of the 
EAMI as an assessment of Episodic 

Autobiographical recall

Charting the phenomenon of autonoesis across the 
lifespan, into Mild Cognitive Impairment and 

Alzheimer’s disease.

Muireann Irish

Thesis submitted to Trinity College Dublin to fulfil the 
requirements for the Doctorate in Philosophy (PhD)

June 2008

Department of Psychology
Trinity College Institute of Neuroscience
Trinity College
Dublin



' t r in it y  C O L L E G ^

0 5 AUG 2008

LIBRARY DUBLIN ^



Declaration

This thesis is submitted by the undersigned for the degree of Doctor in Philosophy 

at the University of Dublin, Trinity College and has not been submitted to any other 

university as an exercise for a degree. I declare that this thesis is entirely my own 

work and I give permission to the Library to lend or copy this thesis upon request.

Signed: V]uLo^ cu-<^

Muireann Irish



Summary

This thesis focuses on the development and validation of a new measure of episodic 

autobiographical memory, in line w îth current conceptual revisions to the concept of episodic 

memory (Tulving, 2002), which see episodic memory as being defined, at least in part, by the 

accompanying conscious awareness or autonoesis, during retrieval. It is clear that in many cases, 

there has been a failure to embrace this conceptual advancement, with typical episodic memory 

tasks consisting of verbal learning paradigms that invariably bypass the intrinsic nature of what 

exactly constitutes episodic memory, namely the subjective recollective experience. Chapter 1 

presents an exhaustive critical review of currently available measures of ABM assessment in order 

to identify common themes and potential limitations of such tests. Based on this approach, it was 

argued that many of the current measures purporting to assess episodic memory particularly within 

the domain of autobiographical memory fall short where the investigation of the autonoetic 

experience is concerned. The EAMI (Episodic Autobiographical Memory Interview) represents a 

concerted effort to develop a conceptually and methodologically rigorous assessment in order to 

redress many of the controversies and inconsistencies in this area.

Chapter 2 is concerned with the operational definition of the construct of autonoetic consciousness, 

in line with the assertions of Tulving and colleagues (Wheeler et al, 1997), in which the importance 

of mentally reliving memories is espoused. From this standpoint, a novel subscale attempting to 

probe potential behavioural markers of autonoesis was developed, and this was piloted in a sample 

of 30 young healthy adults. Reliable predictors of reliving judgments as an index of autonoetic 

consciousness and thus the engagement of the episodic memory system emerged. The robust 

predictors of autonoesis concerned the viewer perspective adopted during recall, and notably the 

emotional re-connection to those feelings originally experienced at the time of the event. The 

presence of rich contextual detail did not reliably predict autonoesis, with many richly detailed 

memories labelled as not relived by participants. The results from this initial pilot study suggest 

that the reliving experience is likely to arise in conjunction with the confluence of a number of key 

behavioural autonoetic markers operating in concert to evoke a rich recollective experience.

In Chapter 3, the finalised version of the EAMI is presented and validated as a neuropsychological 

instrument with an emphasis on establishing the validity and reliability of the measure. The EAMI 

was validated in a group of 30 young control and 30 elderly control participants, and 20 participants 

with mild Alzheimer’s disease. Comparison tasks included for validation purposes consisted of the 

Autobiographical Memory Interview (Kopelman et al, 1990), the Autobiographical Fluency Test 

(Dritschel et al, 1992), Letter and Category Fluency tests, and the CERAD Word Acquisition test 

(Morris et al, 1989). There was robust evidence for the discriminative validity of the EAMI as it 

capably dissociated between the three participant groups both in terms of level of contextual details 

and across markers of autonoetic consciousness. Convergent validity was established by 

analysing the temporal gradients for personal semantic and event recall on the standard measures 

for comparison with the profile of recall on the EAMI. Furthermore analysis of the intercorrelations 

between tests revealed that the EAMI correlated well with the validation measures included in the



study. Inter-rater reliability of the EAMI was established as .998 for Personal Semantics and .942 

for Event Details, which are excellent reliability levels. Where reliving judgments were concerned, 

surprisingly low levels of autonoesis were reported in the young control group despite the 

contextually rich description of such events. The behavioural markers to emerge as significant 

predictors of autonoesis included viewer perspective, the continuity of the accompanying visual 

imagery, emotional valence of the memory, frequency of rehearsal of the memory, the age of the 

memory, and re-experiencing ratings. Level of contextual detail exerted only a minimal effect on 

the regression equation where reliving judgments were concerned, adding further credence to our 

assumption that contextual details alone are potentially not the best predictors of the engagement 

of the episodic memory system.

In Chapter 4, an investigation of the possible neural substrates of episodic autobiographical 

memory recall via a behavioural approach was undertaken. Test batteries assessing frontal lobe 

function and hippocampal function were administered, in order to gain an insight into the relative 

contribution of these neural systems where recall on the EAMI is concerned. Furthermore, 

baseline levels of imagery preference and emotional reactivity were ascertained by including 

purposefully selected questionnaires, given the important predictive influence of imagery and 

emotional re-experiencing for subsequent judgments of reliving revealed in Chapter 3. In this 

manner, the effects of individual variation in imagery preference and emotional reactivity could be 

controlled. 18 healthy elderly controls and 16 amnestic Mild Cognitive Impairment participants 

were seen on two occasions, with a novel expenmental approach adopted whereby participants 

were seen on two test occasions, the first of which consisted of the administration of the frontal and 

hippocampal test batteries, with the second session probing participants for their recall of the 

preceding test session the week before using the EAMI. Thus a veridical and experimentally 

controlled memory in terms of retention interval, emotional valence, and contextual detail was 

created and subsequently probed. MCI individuals represent a possible transitional group between 

healthy ageing and Alzheimer’s disease, with pathology generally circumscribed in and around the 

medial temporal lobes and as such, the investigation of autonoesis and ABM recall in general in 

this participant represented an interesting exploratory endeavour.

Where recall on the EAMI was concerned, MCI participants appeared to be functioning at an 

intermediate level between healthy elderly controls and patients with mild AD, and demonstrated 

preserved autonoetic capabilities to an extent. It emerged that the memory for last week, whilst 

retaining many of the features one would presuppose are necessary for the instantiation of 

autonoetic consciousness, ultimately lacked some vital element which engages the episodic 

memory system and facilitates the subjective recollective experience, in this case emotional re- 

experiencing. An elaboration of Tulving’s episodic/semantic distinction is proposed whereby the 

episodic memory system can be differentially engaged contingent on either re-experiencing in 

general or emotional re-experiencing, the latter of which predicts the reliving of the event. The 

theoretical implications of the present research are discussed with reference to the 

episodic/semantic dichotomy and the diagnostic utility of the EAMI where pathological ageing is 

concerned.
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Section 1 A conceptual review of episodic memory

1.1 Historical conceptions of memory

The phenomenon of memory and evocation of past experiences has occupied the minds of 

psychologists for well over a hundred years, yet has its roots further embedded in history as far 

back as 350BC when Aristotle ruminated on what the experience of remembering involves. He 

surmised that memory could be divided into two components, namely remembering and 

recollecting, whereby it was entirely possible to remember without any present act of recollection. 

He asserted that “recollection is the reinstatement in consciousness of something which was there 

before but had disappeared’, intimating that as a conscious act, recollection is something only 

humans are capable of. It would appear that Aristotle’s prescient distinction between remembering 

and recollecting, touched upon the fundamental crux of modern memory research; the 

consideration of the subjective experience inextricably bound to the process of memory.

1.2 Memory from a philosophical perspective

Since Aristotle, the concept of memory as a topic of philosophical debate has permeated the 

literature with John Locke describing memory as a power of the mind "to revive perceptions, which 

it has once had, with this additional perception annexed to them, that it has had them before" 

(1690, p. 150; see also Owens 1996). As Russell (1921) proposed, “Memory demands (a) an 

image, (b) a belief in the past existence... The believing is a specific feeling or sensation or complex 

of sensations, different from expectation or bare assent in a way that makes the belief refer to the 

past; the reference to the past lies in the belief-feeling, not in the content believed" (p. 186). Such 

ideas closely parallel the current conceptions of episodic memory, placing emphasis on the 

involvement of sensory-perceptual details such as imagery, and noting the importance of the 

subjective recollective experience, pastness, and personal veridicality. With the advent of 

psychology, a revival of interest began in the field of memory research, dating back as far as 

Galton’s (1879) inspection of his own memory store. The psychologist William Brewer defined 

recollective episodic memory as a “reliving" of the individual's phenomenal experience from a 

specific moment in their past, accompanied by a belief that the remembered episode was 

personally experienced by the individual in their past (1996, p. 60-61). It is this proposal of an 

experience that is “relived” by the individual, which is of central relevance for the current conception 

of episodic memory and closely resembles the more modern phenomenon of “mental time travel” 

as will be discussed below. Thus, whilst the central tenet of this thesis revolves around something 

of a renaissance in conceptual terms, it is interesting that the ideas under discussion can be traced 

back as far as those of Aristotle.

1.3 Memory as a dissociable entity

The construct of memory has undergone an impressive maturation in terms of both its conception 

and assessment, and it is now widely agreed that memory cannot be taken to equate some 

monolithic entity or unitary faculty, but rather a differentiation can be made between the 

subsystems of memory. Baddeley (2001) notes that this fractionation is often based on the study 

of neuropsychological patients, which affords, for example, the dissociation of short term from long
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term memory. However, despite the advent of more precise and fine-grained conceptualisation of 

the various subsystems of memory, Graham et al (2000 ) note that there has been considerable 

controversy among neuroscientists regarding the cognitive and neural organisation of long-term  

memory, with many of these issues of critical importance here.

1.4 The classic episodic/semantic distinction

A  classification of long-term memory has been described in which declarative (explicit) and non

declarative (implicit) memory can be dissociated (Squire, 1992). Declarative memory refers to the 

conscious recollection of events and facts, a division originally proposed by Tulving (1972) 

otherwise referred to as episodic and semantic memory respectively, w hereas non-declarative  

memory is used to denote a heterogeneous collection of abilities in which experience alters 

behaviour non-consciously without providing access to any memory content (Baddeley, 2001). It is 

the distinction between episodic and semantic memory which is of fundam ental importance for this 

thesis and warrants considerable discussion in order to decipher the conceptual differences 

between these two subsystems of declarative memory. The present review will contain the 

discussion of these subsystems from a purely theoretical and conceptual stance, in conjunction 

with the hypothesised neural substrates proposed to underlie these systems. The  

neuropsychological findings from patient populations will be considered in detail at a later juncture.

Tulving’s (1972) original conception of semantic memory posed it as reflecting our knowledge of 

the world or knowledge for meaning. Baddeley (2001) further notes that semantic memory referred 

to the holding of generic information that is most likely acquired across different contexts and 

am enable to use across different situations. A simple exam ple of semantic memory therefore  

would be one’s home address, or the knowledge that the capital of France is Paris. Such facts or 

generic information are recalled devoid from the context in which they w ere originally acquired, and 

thus the "source m emory” for the acquisition of such knowledge would be largely absent.

1.5 The relationship between episodic and semantic memory

The term episodic memory, in contrast to semantic memory, w as proposed to reflect the capacity to 

recollect individual events or episodes that could be represented as a specific event and located in 

time and space (Baddeley, 2001). This distinction between the two subsystems has been widely 

accepted and bolstered by the studying of amnesic patients. For exam ple, Baddeley and Wilson 

(1986) reported that densely am nesic patients could have well-preserved and apparently normal 

episodic memories of incidents in their earlier lives, and yet would demonstrate considerable  

impairments in adding to their store of semantic memory. The converse pattern has also been  

reported, whereby am nesic patients show immense difficulty in their capacity for storing new  

episodic memories in the absence of any semantic memory deficit. The common interpretation of 

such studies was that semantic memory merely represented the residue of many episodes, 

resulting in those features that the episodes had in common being well learned, in contrast to the 

individual features of an episode that allow one experience to be separated from another, 

presumably by its association with a specific context (Baddeley, 2001). This was som ewhat at 

odds with Tulving’s original conception of long-term memory (1972) in which episodic and semantic
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memory were considered psychologically and neurologically distinct. Graham et al (2000) argue 

that such a dichotomy presumably reflected the way in which the human brain was assumed to 

acquire, process, and store information. Those patients with amnesia who showed impaired new 

episodic learning but spared semantic knowledge were thought to support the fractionation of long

term memory, although a number of more recent studies appeared to challenge this view (Gabrieli, 

Cohen, Gorkin, 1988; Verfaellie et al, 1995) implicating a role for episodic memory in the 

acquisition of semantic knowledge.

An alternative view was later proposed by Tulving to account for this evidence against a simple 

dissociation between episodic and semantic memory, whereby episodic memory was then viewed 

as a subsystem of semantic memory and therefore was dependent upon the integrity of semantic 

knowledge (Nyberg, Cabeza and Tulving, 1996a; Tulving & Markowitsch, 1998). The SPI theory 

(Serial encoding. Parallel storage, and Independent retheval) (Tulving, 1995) expands on this 

hierarchical view by asserting that information is encoded into systems serially, with encoding in 

one system dependent upon output from the previous stage. The information can be stored in 

different systems in parallel and information in different systems can be retrieved independently 

from other systems. Tulving (2001) commented that the SPI model of the relations among 

episodic, semantic and perceptual memory systems accounts for the seemingly contradictory 

findings mentioned previously, whereby some amnesic patients demonstrate preserved recognition 

memory and an ability to learn new semantic facts. The model holds that episodic remembering of 

perceptual information can only occur by virtue of its mediation through semantic memory (Tulving, 

2001). However, as Graham et al (2000) demonstrated, a model of long-term memory in which 

episodic memory takes input solely or principally from semantic knowledge cannot explain why 

patients with semantic dementia can under certain conditions, show normal new episodic learning.

1.6 Modern conceptions o f episodic memory

As one delves further into the various definitions and conceptual revisions of the declarative 

memory subsystems, the theoretical picture becomes increasingly muddied. Perhaps the area that 

has most undergone something of a revival in terms of exploration and research is that pertaining 

to episodic memory. Whereas the original conception of episodic memory saw it defined in terms 

of materials and tasks, with the classic example taken as that of word acquisition paradigms within 

the laboratory setting, this definition was subsequently revisited almost thirty years after its 

inception and elaborated in terms of ideas such as the self, subjective time, and autonoesis. If we 

are to strictly adhere to Tulving's (1983) original conception of episodic memory, it is evident that 

his terminology was far more circumscribed than is commonly accepted, and referred specifically to 

the capacity to “travel back into the past in their own minds" (Tulving, 1983, p.1). Whilst Tulving 

had asserted that episodic memory was a specialised subsystem of semantic memory, the two 

memory systems were proposed to differ from one another in terms of the kind of consciousness 

that characterised their operations. This crucial distinction between the memory subsystems did 

not appear to gain much acceptance, however, as the term episodic memory was traditionally been 

used to refer to all memory other than semantic or working memory. More specifically episodic 

memory has been taken to indicate the capacity to represent specific events, located in space and
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time (Baddeley, 2000), and this is typically reflected in the choice of assessments used to probe 

episodic memory. However, it would appear that Tulving’s original intention was to conceive of 

episodic memory as representing a unique form of memory correlating with a particular kind of 

awareness, and this is the discerning factor which should be taken to index the presence or 

absence of this particular kind of declarative memory.

1.7 Autonoetic Consciousness as the hallmark of episodic memory

Wheeler, Stuss and Tulving (1997) elaborated on this issue by attributing this particular function to 

the frontal lobes, postulating that they underlie a special kind of consciousness, which allows 

healthy humans to both mentally represent and become aware of their subjective experiences in 

the past, present and future. It is this autonoetic or self-knowing consciousness that is the hallmark 

of retrieval from episodic memory. As Tulving (1985) stated, “Autonoetic (self-l<nowing) 

consciousness is a necessary correlate of episodic memory. It allows an individual to become 

aware of his or her own identity and existence in subjective time that extends from the past through 

the present to the future. It provides the familiar phenomenal flavour of recollective experience 

characterised by ‘pastness’ and subjective veridicality. It can be impaired or lost without 

impairment or loss of other forms of consciousness" (p. 388). Thus episodic memory is defined by 

the nature of the conscious awareness that accompanies retrieval, infusing the memory retrieved 

with emotions, thoughts, and the subjectivity of the person remembering (Wheeler, 2000). This 

represents a considerable departure from the more traditional definition of episodic memory, which 

saw it defined typically as that of a type of memory task and of performance on that task, with the 

prototypical laboratory list-learning acquisition test in which participants are exposed to a collection 

of verbal items and then tested by recall, recognition, or some form of memory judgment often 

classified as an episodic memory test. As Wheeler et al (1997) comment, episodic memory in this 

sense refers to the acquisition of propositional information on a particular occasion and its 

reproduction on a subsequent occasion.

1.8 Traditional assessment of episodic memory

The implications for assessment of episodic memory according to either of these conceptual 

viewpoints are vast, as to date there is an undeniable reliance on single item learning paradigms in 

order to extrapolate out to the domain of episodic memory in general. The clinical ramifications of 

this bias in episodic memory assessment are of great significance particularly if one considers the 

relative import placed on episodic memory as a diagnostic marker for such conditions as 

Alzheimer’s disease (AD). Perry, Watson and Hodges (2000) have elucidated a stage theory of 

dysfunction in early AD, in which a clear emphasis is placed on impairments of episodic memory as 

representing the typical clinical picture in the earliest stages of the disease. Whilst there is little 

debate regarding the presentation of encoding difficulties in patients with even very mild AD, it 

would appear that under the banner of Tulving’s expanded definition of the construct of episodic 

memory, current assessments may not adequately capture all that this concept portends. Indeed, 

Wheeler et al (1997) argue that many verbal learning tasks purported as episodic are only 

minimally so, and although the two types of episodic memory, the kind of memory system and kind 

of memory task or performance, are related, they cannot be equated. The authors cite incidences

7



of amnesic patients who cannot bring to mind recollections of learning episodes taken to indicate a 

lack of functioning episodic memory, yet who can nevertheless learn words from studied lists in 

response to relevant cues (Hamann & Squire, 1995; Hayman, Macdonald & Tulving, 1993; Tulving, 

Hayman & Macdonald, 1991). Furthermore, if one is to adhere to the idea of episodic memory 

representing a subjective “reliving” of a past event, it becomes something of a stumbling block 

where such verbal learning paradigms are concerned, as it is entirely conceivable for an individual 

to perform such tasks well, yet to not experience this phenomenological travelling back in 

subjective time. Wheeler et al (1997) point to this as indicative of the recruitment of memory 

systems outside of the episodic memory system in facilitating the performance on such traditional 

tests, highlighting the tenuous connection between such tests and the true nature of the concept of 

episodic memory as originally intended by Tulving.

1.9 Episodic memory and the subjective recollective experience

As Wheeler et al (1997) have taken great pains to explicate, episodic memory is discussed as a 

neurocognitive system, which renders possible the conscious recollection of events as they were 

previously experienced and depends exclusively on a particular type of awareness known as 

autonoetic consciousness. More specifically, "it is the type o f awareness experienced when one 

thinks back to a specific moment in one's personal past and consciously recollects some prior 

episode or state as it was previously experienced' (Wheeler et al, 1997, p.333). This is an 

important statement taken within the context of the traditional concept of episodic memory 

assessment, given that the authors have specified the personal nature of the experience, which 

may be more closely aligned with that of autobiographical memory (see below). In 1890, William 

James brought this issue to light by asserting that “remembrance is like a direct feeling; its object is 

suffused with a warmth and intimacy to which no object o f mere conception ever attains" (p.239). 

Central to this conception of episodic memory is the emphasis placed on the subjective mental 

experience and the importance of “personal feeling’ (p.333), in which there is an infusion of 

conscious recollection accompanying recall of the particular event. It is this element which serves 

to dissociate the episodic experience mediated by autonoetic consciousness from that of non- 

episodic or semantic recall, in which noetic (knowing) awareness is deployed. As Wheeler et al 

(1997) conclude, episodic and semantic memory are thus taken to represent not only two 

hypothetical memory systems but also two varieties of conscious awareness. It is this distinction 

between the two types of memory that is of fundamental importance, with episodic memory 

defined, at least in part, by the nature of the accompanying awareness during retrieval.

1.10 Tulving’s 3 Pre-requisites for Mental Time Travel

As is becoming increasingly evident, the retrieval of episodic information does not concern merely 

an objective account of what has happened or what has been seen or heard. Its contents are 

infused with the idiosyncratic perspectives, emotions and thoughts of the person doing the 

remembering and it necessarily involves the feeling that the present recollection is a re- 

experiencing of something that has happened before (Wheeler, 2000). Tulving (2002) reviewed 

the elements that are seemingly necessary for this instantiation of mental time travel and desaibed
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three prerequisites; namely perception of subjective time, autonoetic capabilities, and the 

importance of the self as time traveller.

1.10.1 Prerequisite I - The perception o f subjective time

The perception of subjective time is a necessary prerequisite that is mediated by the specific level 

o f conscious awareness known as autonoesis. As Tulving and Lepage (2000) assert, autonoesis is 

required otherwise we would not know whether we are just thinking about something or actively 

engaged in remembering. Thus central to the idea of episodic memory retrieval is the subjective 

mental experience, or "mental time travel” through subjective time, with conscious awareness of 

both spatial and temporal components. This idea dates back to 1890, with William James’s 

assertions that, “memory requires more than the mere dating o f a fact in the past. It must be dated 

in my past...I must thinl< that I directly experienced its occurrence" (p.612).

1.10.2 Prerequisite II - Autonoetic Capabilities

Individuals demonstrating autonoesis are capable of reflecting upon their own experiences in the 

past, present and future, such past reflection being episodic memory. Related behaviours are the 

ability to introspect upon present experiences, and also to anticipate or imagine future experiences 

through imagination, daydreaming and fantasies (Wheeler, 2002). These autonoetic capabilities 

require an organism to divert attention away from the immediate sensory environment, and to 

reflect upon their own past, present and future. Wheeler et al (1997) point to the functional 

importance of the frontal lobes, particularly prefrontal areas, in the generation of self-awareness, 

namely the ability to introspect on one’s own thoughts and to realise the relation of self to one’s 

social environment (Stuss & Benson, 1986). Tulving (2002) notes that for many patients with 

selective losses of episodic memory, there is a corresponding loss of the abilities to introspect upon 

the present and to anticipate the future. Patients with frontal lobe damage appear to have an 

impoverished ability to consciously recollect their past, even when they know about their past, a 

clear instance of the distinction between autonoetic remembering and noetic knowing. One such 

instance of this deficit is the phenomenon of source amnesia (Schacter, Harbluk & McLachlan, 

1984) whereby an individual can demonstrate the successful learning of a new fact (semantic) yet 

is unable to recollect where or how the fact was learned.

Stuss, Picton and Alexander (2001) proposed a hierarchical model of consciousness, comprising 

four discrete levels, with self-awareness located at the highest level of conscious processing. This 

level considers information from the viewpoint of a personal history, remembered from the past and 

projected to the future, with a particular role proposed for the frontal lobes and its limbic 

connections, pointing to the right frontal lobe as playing a crucial role. Stuss et al (2001) relate this 

level of consciousness to episodic memory retrieval, which they define as the remembering of 

personal experiences and characterised by autonoetic consciousness that involves the self. 

Originally, Tulving (1985b) had postulated that this autonoetic consciousness would depend on the 

integrity of the frontal lobes. The pre-eminence of the frontal lobes in higher levels of awareness is 

demonstrated by patients with frontal lobe damage, who display indifference, and deficits in
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introspection and self-awareness. Patients showed a dissociation between knowledge (the content 

of consciousness) and the use of this knowledge to control their own behaviour.

1.10.3 Prerequisite III - Traveilirig back in time -  Self as “Traveller" within subjective time 

A third facet of mental time travel recognises the importance of the self as a "traveller” capable of 

representing the self not only in the present but within the domain of subjective time. Tulving has 

suggested on many occasions that it could be useful to imagine a rough parallel between various 

forms of consciousness and different kinds of memory. In differentiating between various levels of 

consciousness comes the realisation that when a person does travel back in time, their conscious 

awareness of the experience is different from their ordinary “online” awareness of their environment 

(Tulving, 2002). Thus autonoetic consciousness allows humans to be aware of subjective time in 

which events happened, and is crucial to remembering. As Tulving (2002, p.2) states, “No 

autonoesis, no mental time travel." Thus autonoetic consciousness is one of the crucial mediators 

of episodic retrieval.

1.11 The time orientation o f episodic memory

Tulving and Lepage (2000) assert that episodic memory’s time is however, not an arrow, or directly 

linear, but rather a loop from Time 2 to Time 1, with the influence of Time 1 at Time 2 expressing 

itself in a mental return to the past. Thus the individual has a conscious awareness of re- 

experiencing here and now something of the experience of the earlier time. Because it allows us to 

mentally visit and “see” the past, we can refer to episodic memory as “pallinscopic” (backward 

looking) memory (Tulving & Lepage, 2000). Episodic memory was thus defined as enabling the 

individual to consciously remember personally experienced events embedded in a matrix of other 

personal happenings in subjective time (Tulving, 1993). Tulving and colleagues assert that the 

interpretation of experience must be monitored across time, with the highest level of self- 

awareness involving a long subjective time frame, a reflectiveness of the past and future events. 

William James (1890) expressed the temporal aspects of self-awareness clearly, dissociating the 

consciousness of the immediate present from the longer-lasting consciousness that enables a 

personal history and an anticipatory vision of the future. The highest level of self-awareness would 

therefore appear to emerge from the perception of the self from the past into the future (Stuss et al, 

2001). Thus a distinctive representation of the self embedded within subjective time is a 

component of higher-order, sophisticated reflection and a key moderating factor in mental time 

travel.

1.12 Are animals capable o f Episodic Memory?

As Morris (2001) comments, the question of whether any non-human species displays episodic 

memory is controversial. In his original thesis. Tulving (1983) stated, “Other members o f the 

animal kingdom can learn, benefit from experience, acquire the ability to adjust and adapt, to solve 

problems and make decisions, but they cannot travel back into the past in their own minds" (p.1). 

Stuss et al (2001) argue that there is a clear dissociation between humans and nonhuman 

primates, the latter having minds in which their own selves exist as entities different from the rest of 

world, yet they are not capable of mental time travel, as their selves are only represented in the
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present and not in subjective time. Stuss et al (2001) reviewed the literature and concluded that 

only humans appear to have a reflective consciousness of the self as an entity across time. 

Similarly, researchers such as Conway (1995), and Nelson and FIvush (2000) have argued that 

such memory Is most likely a uniquely human function. Suddendorf and Corballls (1997) 

commented that “the ability to travel mentally in time constitutes a discontinuity between humans 

and other animals" (p.159). However, as Schwartz and Evans (2001) note, Olton (1984) has 

argued for episodic memory throughout the animal kingdom, under the premise that single-trial 

learning in delayed conditional discrimination is adequate for the purposes of displaying mental 

time travel. A fundamental quandary Is arrived at however, when one considers the problem of 

attempting to probe for memories whose signature is the mental experiences that accompany that 

retrieval, with Schwartz and Evans (2001) pointing towards the Inherent methodological 

impediment of testing for episodic memory In non-lingulstic animals. Based on this Issue, Clayton 

et al (2001, 2003) have argued that behavioural studies of episodic memory should focus on 

knowledge of what, where, and when as chterla for episodic-like memory in animals, with the merit 

of such an operational definition lying in the simultaneous retrieval and integration of information 

about these three features of a single, unique experience and Its demonstration behavlourally in 

animals without the need for language.

1.13 Investigation o f “episodic-like” memory in animals

Clayton and Dickinson (1998, 1999, 2000) proposed that episodic memory stores Information 

acquired through personal experiences about temporally-dated events and the spatial-temporal 

relation Inherent in the event. As such, an episodic memory involves multiple components of an 

event linked or bound together. Clayton and Dickinson (1999a) provided evidence that scrub jays 

could encode information about the type of food they cached, update their memory of whether or 

not the cache site contained food, and then integrate the information about the content of the cache 

with the Incentive value of the food at recovery. Babb and Crystal (2005) also have reported that 

rats possess what, where, and when components of what they term episodic memory, yet concede 

that it may be impossible to demonstrate autonoetic consciousness in animals. Taken under this 

rubric, Clayton and Dickinson (1998, 1999a) regard an animal’s ability to fulfil the behavioural 

criteria of episodic memory regardless of autonoetic consciousness as “episodic-like” memory. 

Elchenbaum and Fortin (2003) claim to have captured another defining feature of episodic memory, 

specifically, that episodic memories unfold over time, proposing that his studies using sequentlal- 

order learning of odours In rats avoid many of the methodological problems In previous studies 

such as awareness of past events and memory for what happened when and where. However, 

researchers such as Dretske (1982) and Tulving (1984) would nevertheless argue that learning 

from single events does not constitute evidence for representations of the past. Therefore, 

Suddendorf (1994) states that it appears as yet Impossible to show that animals travel mentally into 

the past yet it is possible to further analyse the possibility of mental time travel In animals indirectly 

by considering related mental capacities. Morris (2001) echoes the assertions of Clayton and 

colleagues in proposing the existence of an episodic-like memory system, that does not meet the 

strict criteria required for episodic memory, yet retain an “episodic-like” character.
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It would appear that much of the theorising regarding the presence of episodic or more 

appropriately termed “episodic-like” memory in animals rests on the assumption that to recall the 

elements of what, where and when constitutes a “near enough” approximation of the overall 

construct of episodic memory. As Griffiths et al (1999) note the definition of episodic memory 

elucidated by Tulving relies almost exclusively on the conscious experience of recollection, and 

presents as an insurmountable barrier to the demonstrating of this type of memory in animals 

because there are simply no agreed behavioural markers of conscious experience. Whilst the 

conception of “episodic-like” memory is likely to prove a fruitful area of study in animals, the 

outstanding issue remains namely that this represents a rather poor approximation of the 

interpretation of the construct intended by Tulving. The “episodic-like” criteria fail to embrace the 

fundamental core of episodic memory in humans, namely the capacity to mentally travel back and 

re-experience the events of the past. If we are to rigorously adhere to Tulving’s assertions 

emphasising the necessary instantiation of autonoetic consciousness in episodic memory that 

infuses memories with the emotions, thoughts, and the subjectivity of the rememberer, it seems 

highly unlikely that “episodic-like” memory in animals is a tenable analogue, and whether animals 

are capable of re-experiencing or re-feeling memories from the past, bound within subjective time 

and can conceive of themselves as mentally travelling through that subjective time, seems an even 

more erroneous assumption.

1.14 Episodic Future Thinking

Wheeler (2002) notes that the act of dwelling upon one’s past is cognitively similar to the act of 

imagining one’s future, although only the former would be labelled as “memory." This concept of 

subjective time perception is raised by Atance and O’Neill (2001) who invoke the phenomenon of 

“episodic future thinking" as an experience closely related to autonoesis and episodic retrieval from 

the past. Building on the construct of episodic memory, the researchers introduced episodic future 

thinking as “a projection o f the self into the future to pre-experience an event (p.533). Inherent to 

this characterisation of episodic retrieval is autonoetic consciousness, “the kind o f consciousness 

that mediates an individual’s awareness o f his or her existence and identity and subjective time 

extending from the personal past through the present to the personal future" (Tulving, 1985b, p.1). 

Tulving (1999) argues that humans have the ability to “re-experience, through autonoetic 

awareness, previous experiences as such, and to project similar experiences into the future" (p. 13). 

Whilst Tulving emphasises the importance of the episodic memory system underlying the ability to 

project events that involve the self into the future, the nature of such a self-projection or “pre

experiencing” (Atance & O’Neill, 2001) of a future event is left unspecified.

Atance and O’Neill (2001) argue that during episodic future thinking the mind is not given free 

reign, but rather the projection is constrained. The researchers link the concept of episodic future 

thinking to prospective memory, goal attainment and planning, with a strong emphasis on the 

involvement of the frontal lobes. Ingvar (1985) cited the prefrontal cortex as the region important 

for foresight, initiative and “memories of the future”, and Stuss (1991) has remarked that the 

highest level of self-awareness is the ability to reflect upon one’s own essence across time, and is 

dependent upon the full operations of prefrontal cortex Although frontal lobe patients in previous

12



studies clearly fail to show autonoetic awareness of the past, Wheeler (2000) cautioned that there 

is no way to know about their ability to reflect upon the personal present and future through such 

acts as introspection, planning and anticipation.

1.15 The capacity for future thought as a function o f the episodic memory system

Recently, Szpunar, Watson and McDermott (2007) reported findings from a task devised to assess 

the neural underpinnings of episodic future thought, and found a distributed set of cortical regions 

that was not isolated to regions within the frontal cortex. They argue that it makes intuitive sense to 

suspect that a mental image of one’s future is based on representations reactivated from the past, 

given that both the future imagery and memory tasks included an element of contiguity of self in 

time, and they propose that an intact representation of oneself is integral for the ability to remember 

episodes from one’s past and to envision specific future scenarios. Addis et al (2007) have 

provided further evidence for both common and distinct neural substrates in the mediation of past 

and future events, consistent with previous findings of Okuda et al (2003). Addis et al (2007) argue 

that the ability to retrieve episodic information exists primarily for the purpose of simulating possible 

future scenarios and outcomes, and anticipating future needs. Consistent with the assertions of 

Suddendorf and Busby (2005), Addis and colleagues argue that there is no adaptive advantage 

conferred by simple remembering, if such recollection does not provide one with information to 

evaluate future outcomes. As such, the episodic memory system permits us to retrieve past 

episodes for evaluation regarding future approach or avoidance of similar scenarios, and allows for 

the simulation of novel events in considerable detail (Addis et al, 2007). The authors conclude by 

proposing a constructive episodic simulation hypothesis to account for future event simulation as a 

primary function of the episodic system, whereby episodic memory is conceived of as a 

constructive activity rather than a passive replay of the past (Schacter & Addis, 2007). Addis et al 

(2007) conclude that this hypothesis facilitates the attributing of some of the vulnerabilities of 

episodic memory, such as memory distortions and illusions, to the role of the episodic memory 

system in allowing us to mentally simulate our personal futures by flexibly drawing on elements of 

the past. What is less clearly elucidated, however, are the phenomenological characteristics of 

such episodic future thinking, that is, the subjective experience of the individual undergoing such 

“pre-experiencing” of events. As Tulving (2002) comments, it would be interesting to investigate 

the behavioural markers of such forethought to ascertain if the prerequisites for episodic future 

thinking (pre-experiencing) are the same as those for episodic retrieval from the past (post- 

experiencing).

1.16 Similarities between Episodic and Semantic Memory

Tulving and Lepage (2000) acknowledge that episodic memory and semantic memory do have a 

number of features in common, in that they are large and complex systems that can hold immense 

amounts of information. Furthermore the types of information that they both can hold is very broad 

in nature for example, visual, auditory, verbal, pictorial, spatial and so on. The information they 

contain is representational and can be expressed in prepositional and symbolic form. Such 

propositions can be assessed for their truth value and the information the systems hold is flexibly 

accessible through a variety of retrieval routes, queries, prompts and cues. In addition, both
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memory systems interact closely with other brain and behaviour systems such as language, 

emotion, affect, and reasoning, with information in botih systems being accessible to conscious 

contemplation. Tulving and Lepage (2000) remark that it is tempting to conclude that the two kinds 

of memory are essentially the same, differing only with respect to the kind of material or the kind of 

information with which they deal, that is, personally experienced events versus generally shared 

facts. However, Wheeler et al (1997) have cautioned against the definition of episodic memory on 

the basis of content, suggesting that it is better conceptiualised according to the type of conscious 

awareness accompanying retrieval.

1.17 Differences between Episodic and Semantic Memory

There are differences between the two memory systems, which Tulving and Lepage (2000) believe 

are crucial, such as the functions they serve. Conway (2001) proposes that one of the primary 

functions of episodic memory is to keep track of progress on active goals as plans are being 

executed. In this sense, the episodic memory system is especially attuned to changes in the goal 

states of the working self which, in turn, are marked by changes in the contents of consciousness. 

According to Tulving’s original thesis, episodic memory is concerned with remembering past 

experiences whereas semantic memory is concerned with the acquisition and use of knowledge. 

In terms of evolutionary history, episodic memory represents the latest development and lags 

behind that of semantic memory in human development (Perner & Ruffman, 1995). Importantly, 

the underlying neuroanatomy differs, with episodic m§mory relying more on the frontal lobes 

(Wheeler et al, 1997). The time orientation differs between the two systems, in that episodic 

memory is the only form of memory oriented toward the past, however as mentioned above, the 

recent argument of Addis et al (2007), and Schacter and Addis (2007) would contend otherwise, 

placing an emphasis on the importance of episodic memory for future “pre-experiencing” of events. 

Finally, the conscious awareness that accompanies retrieval is also different, as episodic memory 

is accompanied by autonoetic conscious awareness, whereas semantic memory is accompanied 

by noetic conscious awareness.

1.18 Importance o f conceptual revisions to the construct o f episodic memory in relation to 

memory assessment

In conclusion, episodic memory is discussed as a distinct neurocognitive system that mediates the 

autonoetic re-experiencing of past events, via subjective mental time travel, a function most likely 

subserved by the frontal lobes. Despite the recent attempts by researchers to expand on Tulving’s 

original conception of episodic memory as inextricably bound up with the subjective experiential 

and phenomenological recollective endeavour, it is clear that a reliance on the traditional laboratory 

task-based conception of episodic memory nevertheless persists in many areas of research. This 

is of crucial importance when one considers that the literature is replete with references to the role 

of episodic memory within the domain of autobiographical memory (ABM), that is, the recall of 

memories from one’s personal past. There have been considerable efforts to delineate the relative 

similarities and differences between such memory systems in an attempt to devise ecologically 

valid methods of assessment that embrace botth concepts in a methodologically rigorous and 

precise manner. However, as will be demonstrated presently, many of the assessments available
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to date fall ultimately short where adherence to Tulving’s thesis is concerned. A theoretical 

overview of the construct of ABM will now follow, as a necessary preamble to a critique of the 

methods deployed in its assessment.

Section 2 A conceptual review of Autobiographical Memory

1.19 What is Autobiographical Memory (ABM) ?

Autobiographical memory pertains exclusively to that portion of memories that are of reference to 

the self, as distinct from memories for general public events. Rubin (1996) notes that there is no 

agreed definition of ABM but there is a taxonomy based on philosophical and behavioural 

considerations developed by Brewer (1986, 1996) that seeks to clarify the area. Based on this 

taxonomy, two factors appear to underlie this classification, namely whether what was recalled was 

a single or repeated occurrence and, whether the memory involves having an image. Thus, an 

autobiographical memory, a personal memory, or a recollective memory occurs when a single 

event is recalled that involves an image. A memory of an event without an Image is termed an 

autobiographical fact. Further related concepts include generic personal memory, which involves 

an image but is not for one instance of a particular event, but rather repeated instances of similar 

occurrences. Autobiographical memory can therefore be regarded as a small subset of declarative 

memory in general, and it involves by this definition, memory for an event from one's personal past 

that boasts an accompanying image.

1.20 Conceptions of ABM in terms o f content

Conway (2001) characterises ABM as a transitory mental representation, a temporary but stable 

pattern of activation across the indices of the autobiographical knowledge base that encompasses 

knowledge at different levels of abstraction, including event-specific sensory perceptual details, 

very often, but not always, in the form of visual mental images. To have this recollective memory, 

one needs a memory for some details of an event, a sensory image (usually visual but often in 

several modalities), a spatial sense of the location of actors and objects in the event, and usually 

emotional connotations. Rubin (1996) believes that one does not need a sense of when the event 

occurred, as this is inferred or remembered independently of the other types of information 

(Brewer, 1986, 1996; Larsen et al, 1996). Thus Rubin and Brewer classify memories as ABMs 

according to event details, sensory image, spatial sense and emotional connotations, yet it is 

commonplace in the literature for ABMs to be classified as such if they reflect a personal 

happening, and are situated in time and place, thus reverting back to the core features of what, 

where and when. As Hodges and McCarthy (1995) argue, autobiographical memory refers to 

personally relevant memories and may be divided further into personal facts and episodes, in 

accordance with the fractionation originally proposed by Kopelman (1989). Whilst there appears to 

be some disparity in the conception of ABM, the definitions currently proposed seemingly 

corroborate the central tenet of Wheeler et al’s (1997) proposal, in which episodic memory is 

defined at least in part by the type of conscious awareness that accompanies recall, whereas 

autobiographical memory, by contrast, is defined by the content of the memory and the material 

operated upon.
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1.21 Characteristics o f ABM

Autobiographical memory is a type of memory that can persist across various temporal categories 

from weeks, months, years, decades and even lifetimes, retaining knowledge of the self at different 

levels of abstraction. Conway and Pleydell-Pearce (2000) described three types of 

autobiographical knowledge that vary in conceptual specificity, ranging from abstract and generic to 

sensory-perceptual and event specific. They differ further in their temporal specificity, denoting 

periods measured in decades and years to periods of much shorter duration such as minutes and 

hours (Conway & Fthenaki, 2000). “Lifetime periods" are the most abstract and temporally 

extended autobiographical knowledge structures, containing information such as activities, 

locations, feelings and evaluations that are common to a period as a whole. An example of a 

lifetime period suggested by Conway (2001) might then encompass “My time in Secondary School” 

with generic images of teachers, classrooms, thoughts about particular subjects, and evaluations 

about what one was personally good or bad at, their likes and dislikes, what was achieved 

academically and so on. Conway (2001) also notes that the changes that marked the start and 

completion of this time period would be contained within this knowledge structure. An overall more 

or less detailed evaluation of the lifetime period might reflect whether this was a good or bad time 

overall for the individual and this may be chunked into higher order units to form life story schema, 

which in turn form part of the self-concept (Bluck & Habermas, 2001). Conway (2001) concludes 

that lifetime periods are thus abstract mental models of the self during a delineated period of time 

usually defined by a theme or common set of themes, for example school, holidays, work, 

relationships, and so on.

1.21.1 General Events

Lifetime knowledge can be used to access other more specific knowledge and in particular 

representations of “general events” (Conway, 2001). Conway (2001) states that this level of 

general events is the preferred level of processing in ABM and optimises the amount of specific 

information available for least cognitive effort (Rosch, 1978). Conway (2001) proposes the general 

event level represents a basic level at which the cognitive effort of retrieving an ABM is reduced 

whilst access is maximised, providing a relatively non-demanding point of entry into an otherwise 

complex knowledge base. General events are more “experience-near” than lifetime periods and 

contain information about others, activities, locations, feelings and evaluations relating to specific 

experiences. However, these experiences might be of repeated events or “repisodes” (Conway, 

1992) for example; “walks in the fields” (Barsalou, 1988), extended events, for example “our 

holiday to Italy”, or they may be more specific, for example “my first day in school.” Robinson 

(1992) noted that there may be organisation in general events leading to the formation of “mini

histories” such as “when I learned to drive the car”, or “making friends with person X” and such 

mini-histories may have very direct connections to an associated lifetime period. Conway (2001) 

notes that general events are heterogeneous and contain information that can be used as cues to 

access lifetime periods or sensory-perceptual episodic memories.
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1.21.2 Sensory-Perceptual Episodic Memories

Conway (2001) stresses that when an episodic memory or set of episodic memories are included 

as an active part of a constructed memory, they always evoke a recollective experience, that is, the 

sense of the self in the past. Episodic memory is conceived of as a system that contains 

experience-near, highly event-specific, sensory-perceptual details of recent experiences (Conway, 

2001). The experience itself is viewed in terms of happenings lasting from minutes to hours, but 

not longer than a day (Piolino et al, 2002), ensuring discrete events localised at a specific point in 

time. These sensory-perceptual episodic memories, according to Conway (2001) do not endure in 

memory unless they become linked to more permanent ABM knowledge structures, where 

recollection is induced in autobiographical remembering. Thus, Conway states that access to 

episodic memories will rapidly degrade and most will be lost within twenty four hours of formation. 

Brewer (1986) suggested that episodic re-expehencing aspects of ABM may only last for days to 

weeks. Conway (2001) surmises that only those episodic memories that undergo such integration 

at the time of experiencing, or consolidated at a later interval, possibly during the sleep period 

following formation, will remain accessible and can enter into the subsequent formation of 

autobiographical memories.

1.22 A systems approach to ABIVI

Rubin (2005) comments that the events that are recalled as ABMs are typically multi-modal, 

involving vision, hearing, smell, taste, touch , and body sense or kinesthesis, and therefore vary in 

spatial, temporal, emotional and narrative content and context, as well as personal relevance. As 

such, Rubin (2005) argues that there are a number of systems implicated in ABM, namely 

individual senses (especially vision, hearing, and smell); a multimodal spatial system, which notes 

the location of objects and people; emotion; language; a narrative system that keeps track of 

causal relations but that need not use language (Rubin, Schrauf & Greenberg, 2003; Schrauf & 

Rubin, 2000); and an explicit memory system that coordinates or binds information from the other 

systems. As Conway & Pleydell-Pearce (2000) note, a major implication of the existence of 

multiple memory systems within ABM is that the self is not a single entity, but rather is distributed 

among the individual systems. It is therefore argued that the continuity of the self emerges from 

the continuity of these separate systems and their interaction with each other and the world. Rubin 

(2005) further notes that much of what people “remember” as part of their life story is really shared 

cultural knowledge about the life course, and this shared knowledge can often be attributed to 

cultural expectations rather than to an individual’s ABM (Berntsen & Rubin, 2004).

1.23 ABIVI and the self

Human memory, as William James (1890/1950) observed, is a major component of the self. 

Indeed, he went on to remark that were an individual to awake one morning with all personal 

memories erased, he or she would essentially be a different person. The capacity to consciously 

reflect on one’s sense of self is an important aspect of self-awareness, with a sense of self defined 

by Johnson et al (2002) as “a collection of schemata regarding one’s abilities, traits and attitudes 

that guides our behaviours, choices and social interactions” (p. 1808). Schachter (1996) has 

described a head injury patient who lost his autobiographical memories and, as a result, his
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associated sense of self. This idea is echoed by case studies of amnesic patients such as H.M, 

who remains permanently trapped in a frozen moment in time, registering horror when he is 

presented with a mirror and greeted by the face of an old man as his reflection. It is clear that

H.M.’s anterograde memory deficit is much more than the failure to lay down new memories, it also 

implicates that his identity has become suspended in time. As Wilson and Ross (2003) comment, 

“We are what we remember” (Albert, 1977; Conway & Pleydell-Pearce, 2000; James, 1890/1950).

Knowledge of the self in the past, and projected into the future, is seen as one critical type of self- 

knowledge (Neisser, 1988) with Pillemer (1992) proposing a “psychodynamic function” for ABM, 

which emphasises the psychological and emotional importance for the self of recalling one’s own 

past. The Self-Memory System (SMS; Conway & Pleydell-Pearce, 2000; Conway, Singer & Tagini, 

2004) represents a conceptual framework comprising two main components namely the working 

self and the autobiographical knowledge base. Conway (2005) notes that when these two 

components interlock in acts of remembering, specific autobiographical memories can be formed. 

Bluck (2003) notes that a hypothesised function of the personal past is to preserve a sense of 

being a coherent person over time (Barclay, 1996; Conway, Singer & Tagini, 2004), with 

autobiographical knowledge of particular importance when the self is in adverse conditions 

requiring self-change (Robinson, 1986). The acquisition of a sense of self has been postulated to 

depend on the evolutionary development of the prefrontal cortex (Meares, 1999) with lesion studies 

corroborating this hypothesis. Damage to the anterior prefrontal regions has been associated with 

impaired self-awareness for the appropriateness of social interactions, judgment and planning 

difficulties (Prigatano & Schacter, 1991; Stuss, 1991) as well as impaired awareness of the mental 

states of others or “theory of mind” (Stuss et al, 2001). Neisser (1988) claims that this social 

function of ABM is the most fundamental function. ABM provides material for conversation and 

thus facilitates social interaction in general (Cohen, 1998) and offers an important avenue for 

teaching and informing others, which is of particular importance in certain relationships for example 

that between parents and their children (Fivush, Berlin, Sales, Mennuti-Washburn, & Cassidy, 

2003). Finally, as Robinson & Swanson (1990) note, when ABM is impaired, social relationships 

can suffer, highlighting the importance that ABMs can serve for social bonding.

I.24 Self-Memory Congruence of ABM

Conway (2001) highlights the particular function of ABM of grounding the self, with both 

autobiographical knowledge and memories placing constraints on what goals the self can 

realistically maintain and pursue. Conway stresses the overriding need for memory-self 

congruency in that aspects of the self may in fact change to fit initially incongruent autobiographical 

knowledge (Ross, 1989) or indeed memories may be altered or misremembered or inhibited in 

order to maintain the self and preserve it from change. This self-reference effect is important to 

consider as Conway (2001) proposes that experiences with strong self-reference may receive 

privileged encoding that render them highly accessible and capable of evoking intense experiences 

of recollection as in the case of flashbulb memories (Conway, 1995). Conway (2001) concludes 

that autobiographical knowledge functions to ground the self in memories of actual experiences or 

in remembered reality, which may or not correspond with actual reality. For example, it has been
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suggested that objects and images in memory can be transformed and manipulated at will, and 

thus if you see yourself in an autobiographical memory, you have transformed the view seen out of 

your own eyes to that seen by an outside observer (Nigro & Neisser, 1983). Conway (2001) 

asserts that in ABM, people tend to view images as permanent, unchanging and accurate 

photographs, and thus one can manipulate an image, yet later believe that it is unchanged. Given 

the importance that is placed on the role of sensory-perceptual information, notably that of visual 

imagery, it is proposed here that assessments of autobiographical memory should endeavour to 

probe the accompanying visual imagery during ecphory.

1.25 Dissimilarities in the conception of episodic memory within ABM

In Conway’s view (2001), episodic memory refers to the ability to recall in considerable detail what 

occurred a few minutes ago to a few hours ago. Conway (2001) further argues that episodic 

memory bears close resemblances to a current development in the working memory model, 

whereby Baddeley (2000) recently proposed a new temporary store termed the “episodic buffer’’. 

The episodic buffer is a store in which knowledge from different areas of long-term memory and 

multi-modal sensory information are bound into a single memory representation and retained for a 

brief period of time, generally no more than a few minutes. Thus Conway (2001) argues that one 

can conceptualise episodic memory as a type of memory that retains representations of states of 

the episodic buffer. By this definition, episodic memories are short-duration summary 

representations of previous states of the working memory system (Conway, 2001). This conception 

of episodic memory is somewhat at odds with Tulving’s view, in which episodic memory facilitates 

the act of reliving or re-experiencing past memories irrespective of their recency. In the present 

review, the theoretical stance offered by Tulving (2002) will be adhered to, in which the emphasis is 

placed on the autonoetic recollective experience for past memories, regardless of how remote in 

time such memories are.

1.26 The role of emotion in ABMs

Research on the impact of emotion on memory has a long history that has often produced rather 

complex results (D’Argembeau, Comblain, and Van Der Linden, 2003) and has infiltrated many 

areas such as eyewitness testimony, and flashbulb memories. Piefke et al (2003) go as far to 

assert that ABM can be best characterised as “a subsystem of episodic memory that implies 

emotional processing" (p.651) highlighting the significance of the emotional properties of personally 

experienced events. ABMs are often imbued with emotional significance leaving long-lasting 

memory traces (Berntsen and Rubin, 2002; Conway, 2003). There is mounting evidence to 

suggest that personally important events are associated with strong emotional experiences at the 

time of encoding (Pernot-Marino, Danion, and Hedelin, 2004). Indeed, Cahill and McGaugh (1998) 

have proposed that emotional events may benefit from special neuronal consolidation processes. 

Ochsner and Schacter (2000) have argued that recreating emotional experiences is crucial for 

defining the self, for planning current actions, and for predicting the future.

A recent study conducted by Talarico and Rubin (2003), examined participants’ recollections of the 

events of September 11, 2001, and found that they differed from memories of everyday events only
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in their ratings of vividness, recollection and belief in accuracy; recollective qualities that are often 

equated with that of autonoetic reliving. When considering the domain of ABMs and the 

instantiation of autonoetic consciousness, an obvious candidate for investigation is that of 

emotional valence and the arousing properties of the event being recalled. However, as 

D’Argembeau et al (2003) assert, the vast majority of studies of emotion and its role in memory 

have mainly been concerned with the objective accuracy of recall for emotional events, rather than 

determining the qualitative characteristics of emotional memories. Importantly, as D’Argembeau et 

al (2003) state, researchers such as Brewer (1996), and Wheeler (2000) have argued that the 

subjective recollective experience, which invariably concerns something of an emotional nature, is 

inextricably bound with the personal feeling accompanying retrieval, which gives one the sense that 

a particular memory belongs to our personal past (Wheeler et al, 1997) and furthermore enables 

one to distinguish a personal memory from an event only imagined or from other types of 

representations such as beliefs (Johnson et al, 1993).

1.27 Disorders of Emotion and ABM

The importance of emotion becomes more apparent when one considers psychopathology and its 

impact on ABM. As Bluck (2003) notes, there is a tendency for us to employ ABMs in a manner 

that aids current well-being and current mood state. Clinical studies have documented the 

relationship between chronic emotional states such as depression and episodic memory 

processes. For example, Williams (1996; Williams, Stii§§ & Shapiro, 1999) has demonstrated that 

depression is association with an overgeneral retrieval mode for personal memories, irrespective of 

the emotional tone of the memories. It would appear that depressed individuals have difficulties 

accessing specific personal memories that are localised in space in time, a phenomenon which 

Williams et al (1999) propose results from a protective mechanism from acute emotions associated 

with specific memories. By remaining at a general and more abstract level of information, the 

depressed individuals attempt to avoid the reactivation of acute and painful emotions felt in specific 

personal experiences. This style of specific cognitive avoidance could be learned early in 

childhood following a traumatic experience, and as a result some individuals might under-develop 

the cognitive processes required for reconstructing specific episodic memories (Perner & Ruffman, 

1995).

In contrast to individuals with depression, Rubin (2005) describes individuals with panic disorder 

and posttraumatic stress disorder (PTSD) as having enhanced memory for threat-related stimuli, 

and Wenzel, Pinna and Rubin (2004) demonstrated that even in healthy control individuals 

memories describing panic and trauma were coded as more specific than descriptions of memories 

of worry and social phobia or of contentment. Rubin (2005) notes that PTSD is of special interest 

as it is a diagnosis involving specific malfunctions of ABM whereas other forms of memory remain 

relatively unaffected. Rubin, Feldham and Beckham (2003) found that reports of strength of visual 

imagery and of visceral emotional reactions are higher for memories of trauma than for other 

ABMs, and as stronger visual imagery and emotional reactions lead to higher levels of recollection 

for memories of non-traumatic events (Rubin, Schrauf & Greenberg, 2003; Talarico, LaBar & 

Rubin, 2004) the high levels of recollection in traumatic memories are to be expected. This is
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particularly expected in involuntary memories, which occur without any conscious effort to retrieve 

them, for which the reliving of emotions can be high. Rubin (2005) notes that their findings do not 

support other researchers’ claims that memories of trauma are internally incoherent and not 

connected in a coherent fashion to the life narratives of people with PTSD. Indeed, Rubin et al 

(2003) have found that the more a person makes a trauma central to his or her life story, the more 

PTSD symptoms the person is likely to show. Schaefer and Philippot (2005) describe a possible 

model in which a schema integrates those sensory, perceptual, and semantic elements that are the 

most often activated during a given emotional experience into an implicit representation. 

Schemata-related constraints on memory construction may occur both at encoding and retrieval 

stages. At encoding, the emotional situation activates the corresponding schema, which leads to 

the priming of information congruent with this schema. As Schaefer and Philippot (2005) note, the 

encoding and binding of information congruent with this schema will be facilitated, consistent with 

findings outlining mood congruency effects on memory (Bower, Gilligan & Monteiro, 1981). At 

retrieval, constructing an emotional memory requires the production of cues linked to the 

corresponding emotional schema, and as these cues guide memory construction (Norman & 

Schacter, 1996), the presence of schema-relevant information in the resulting memory should be 

facilitated.

1.28 The organisation o f Episodic Memories within ABM

Episodic memory on its own cannot be used to evaluate more complex goals in goal hierarchies 

and thus Conway (2001) suggests that the organisation of groups of episodic memories and the 

abstractions drawn from them, along with attitudes and beliefs of the working self, form the 

conceptual autobiographical knowledge base. This is proposed as a major contributory part of 

autobiographical memory in general, where it is believed to “frame” episodic memories, whilst 

simultaneously providing higher-order information or evidence of such outcomes as goal 

completion, suspension, revision or abandonment (Conway, 2001). As Gilboa (2004) notes, by 

such reasoning only a subset of such memories will become incorporated into more general 

autobiographical knowledge structures and be available for later retrieval, endowing the memory 

with its recollective experience. Researchers such as Gardiner (2001), and Kopelman and Kapur 

(2001) have however conceived of autobiographical memory as being synonymous with episodic 

memory or representing perhaps a specific case of it. For example Rubin (2005 p.1) states that 

“autobiographical memories are episodic memories -  recollected events that belong to an 

individual’s p as t, yet as will be discussed, this equating of the two constructs has been empirically 

demonstrated to be inaccurate.

Section 3 Neuroimaging studies of ABM retrieval

1.29 A general retrieval network for ABM recall

Maguire (2001) has become noted for her neuroimaging work within the domain of 

autobiographical event memories yet she notes the inherent difficulty in quantifying personal 

memories and assessing their retrieval (Hodges, 1995; Warrington, 1996). One of the central 

difficulties in asking someone to recall past events is during their re-orientating to the past, they
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recall abstract semantic knowledge as well as specific information, and furthermore, in revisiting an 

event they may re-encode it. Maguire (2001) concludes by stating that events will naturally differ in 

their salience and significance to the participant. Nevertheless, Maguire and Frith (2003a,b) have 

furthered the domain of ABM research by documenting a general memory retrieval network based 

on neuroimaging studies of ABM. This network is proposed as comprising a network of medial and 

largely left-lateralised regions supporting both autobiographical events and general knowledge 

retrieval when compared with a control task (Maguire & Mummery, 1999; Maguire et al, 2000, 

2001), and most importantly has consistently included the left hippocampus. The hippocampus is 

intimately associated with episodic memory (Scoville & Milner, 1957; Squire & Zola-Morgan, 1991; 

Cohen & Eichenbaum, 1993; Vargha-Khadem et al, 1997), a term which traditionally was used to 

describe memory for the events experienced in the course of day-to-day living that have a specific 

temporal and spatial context (Tulving, 1983). However, as Maguire and Frith (2003) note, 

autobiographical events have more obvious behavioural and social salience, and a clear sense of 

the “mental time travel” attributed to episodic memory (Wheeler et al, 1997; Tulving 2002). Where 

close concordance between the neuropsychological literature and functional neuroimaging findings 

exists, Maguire and Frith note that this is in relation to real-life memories, however there are well 

documented difficulties in the assessment of autobiographical event memory (Hodges, 1995; 

Warrington, 1996; Kapur, 1999; Piolino et al, 2002). Using an ecologically valid task in which 

participants were interviewed pre-scanning in order to glean relevant autobiographical memories, 

Maguire and Frith (2003) found that the retrieval of autobiographical event memory was associated 

with significantly increased activity in the left hippocampus and medial PFC, which appeared to 

parallel neuropsychological findings of preferential involvement of the hippocampus in 

autobiographical event memory. Maguire and Mummery (1999) had previously demonstrated 

using PET that a common memory retrieval network supporting all memory types was found to 

involve left cerebral structures such as the medial prefrontal cortex, medial and external temporal 

lobes, posterior cingulate cortex, and temporoparietal junction. However, recovery of specific 

autobiographical events activated the left hippocampus, medial prefrontal cortex, and the left 

temporal pole, whereas the recovery of autobiographical facts mainly activated the bilateral 

temporoparietal junction. It should be noted that the pre-scan interview technique used by Maguire 

and colleagues invariably requires participants to revisit old ABMs, leading to the possibility of the 

re-encoding of such events. Furthermore, during the scanning paradigm, participants must decide 

via a recognition task whether events or facts are veridical, a task which may be critiqued as it does 

not equate retrieval of such events. Nevertheless, other studies using different methods to tap 

ABM have also reported activation of the hippocampus and often on the left (e.g. Fink et al, 1996; 

Burgess et al, 2001; Ryan et al, 2001; Gilboa et al, 2002; Piefke et al, 2003).

1.30 A proposed model o f Episodic Retrieval

Mayes and Robert (2001) note that a rememberer will have the conscious experience that the 

scenes of a memory are being remembered and will often know where the event fits into their life 

story by inference rather than by directly remembering their awareness of the event’s general 

context at the time when it was originally experienced. Moscovitch (2000) reviewed different 

theoretical perspectives on consciousness and memory and proposed that the memory trace will
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comprise not only informational features of an episode but also components that form the 

consciousness of it, which Mayes and Robert (2001) note upon retrieval of the episode such 

consciousness of it will be reactivated. Moscovitch (2000) cites Milner’s (1999) view in which 

episodic memory involves a trace in which a representation of the information that constitutes an 

episode is associated with a representation of a feeling of familiarity such that when the episodic 

representation is reactivated it feels familiar. There has been much interest in the area of 

conscious recollection and the possible role of the hippocampus, with researchers such as 

Schacter, Alpert, Savage, Rauch, and Albert (1996) documenting blood-flow increases in the 

hippocampal formation specifically associated with the conscious recollection of studied words, 

whereas blood-flow increases in frontal regions were associated with efforts to retrieve target 

words. Schacter et al (1995) state that the hippocampal formation may play a more limited role in 

retrieval than it does in encoding and consolidation. The HIPER model proposed by Lepage et al 

(1998) suggests that the anterior hippocampus is involved during episodic memory encoding, 

whereas the posterior hippocampus is more activated during episodic memory retrieval. As 

Buckner and Wheeler (2001) argue the recollective experience can include many perceptual 

features such as the face of a person, the sound of a voice, or a particular topic of conversation. 

However, such disparate features must necessarily be integrated during the process of 

remembering in order to facilitate the experience of remembenng one integrated memory (Tulving, 

1983). This invariably involves processes associated with both the retrieval attempt and their 

various products. Buckner and Wheeler (2001) note however, that the problem remains as how to 

best understand how the component parts orchestrate an entire act of remembering. It seems 

likely that the separate processes and their neural mechanisms, act interdependently during 

retrieval. The authors proposed a tentative model of how the act of remembering might proceed.

During successful remembering, the model posits that top-down modulation from frontal cortex 

most likely interacts with posterior neural representations of environmental cues to trigger 

reactivation of the cortical networks that represent a memory. Buckner and Wheeler (2001) 

intimate that the medial temporal lobe is required for certain forms of reactivation, perhaps through 

its role in the rapid initial binding of information into new cortical networks. As information reflecting 

mnemonic representations is realised, cortical networks involving parietal and frontal regions 

contribute to a general signal indicating that information is old. Concurrently, reactivation of the 

domain-specific contents of a memory draw on later stages of sensory processing that also encode 

such information during sensory and imagery processing, for example the visual regions in 

inferotemporal cortex. However, the authors note that other regions potentially could support 

abstract and verbal forms of retrieval content. They further point towards the frontal cortex in the 

ongoing evaluation of the emerging products of the retrieval attempt, with the retrieval process 

extended and modified, depending on the successes and goals of the retrieval event. Buckner and 

Wheeler (2001) propose that the operations of these interactive processes are phenomenologically 

experienced as remembering. However, it is interesting that this model accounting for the 

“recollective experience” ultimately neglects that core feature of the instantiation of autonoetic 

consciousness, most likely contingent on the efficacy of the frontal lobes as asserted by Wheeler et 

al (1997).

23



1.31 Neural substrates o f the self-referential effect o f ABMs

As has been mentioned previously, the term autobiographical is used to denote that the material 

being retrieved exudes something of a personally-relevant nature. Levine, Turner et al (2004) 

compared autobiographical recall of events and personal semantics with that of non- 

autobiographical recall involving another person’s episodes and general semantic knowledge in an 

fMRI paradigm and found that autobiographical events were associated with activity in functionally 

linked medial temporal lobe and diencephalic structures classically associated with long-term 

memory processing. In line with previous studies of ABM retrieval (Conway, Pleydell-Pearce, 

Whitecross & Sharp, 2001; Maguire, 2001), Levine et al (2004) found prefrontal activation strongly 

biased to the left. Left ventrolateral prefrontal activation was strongly and specifically related to 

those personal events recalled. The authors note that the left anteromedial prefrontal and 

paracingulate regions are frequently engaged by autobiographical stimuli (Conway et al, 2003; 

Maguire & Frith, 2003a) and more generally are involved in self-referential processing. 

Furthermore, Levine et al (2004) demonstrated that personal semantics could be dissociated from 

general semantic processing in that it engaged regions involved in self-reference, spatiomotor 

imagery, and attentional control. They conclude that episodic ABM involves the greatest 

integration of self-knowledge with event memory, giving rise to a conscious sense of self in 

subjective time, and is definitive of episodic recollection as originally proposed by Tulving (2002). 

Episodic ABM engaged the left anteromedial prefrontal regions involved in self-reference to a 

greater degree than did semantic ABM, which Levine et al (2004) note is commonly used in studies 

of self-reference (Kelley et al, 2002). This anteromedial prefrontal area co-activated with medial 

temporal lobe and diencephalic regions involved in remote memory recovery, prefrontal regions 

involved in working memory, and parietal and temporo-parietal areas involved in spatial imagery. 

Addis et al, (2004) conclude that the personal significance of specific ABMs is an important 

predictor of hippocampal activation regardless of recency, and suggests that the effect of recency 

may have more to do with the personal significance of the ABMs.

1.32 The subjective recollective experience o f ABMs in neuroimaging paradigms

In line with previous assertions, the recollective experience accompanying contextually rich, self- 

referential ABMs has been largely neglected within neuroimaging paradigms. However, more 

recent neuroimaging studies have attempted to redress this issue in order to tease apart the 

contributory roles of the hippocampus and frontal lobe regions in this form of episodic 

autobiographical re-experiencing. Addis, Moscovitch, Crawley, and McAndrews (2004) noted that 

preferential hippocampal and predominantly medial and left-lateralised network engagement during 

autobiographical memory retrieval has been documented (Conway et al, 1999; Maguire & 

Mummery, 1999; Maguire et al, 2000, 2001b; Maguire & Frith, 2003b; Piefke et al, 2003), in which 

the hippocampus appears to be a key structure (Fink et al, 1996; Maguire & Mummery, 1999; 

Maguire et al, 2000, 2001b; Ryan et al, 2001; Maguire & Frith, 2003a,b; Piefke et al, 2003). 

However, despite this converging evidence, it has yet to be determined what characteristics of 

ABM drive this preferential hippocampal activation, and this points towards the area of the 

recollective experience in attempting to disentangle the potential role of the hippocampus during
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episodic ABM retrieval. Addis et al posed that this may be related to the temporal specificity, 

recency, or recollective qualities of ABMs, such as detail, emotionality, and personal significance.

1.32.1 Temporal specificity of ABMs

Maguire and Mummery (1999) suggested that temporal specificity may modulate hippocampal 

activation, based on findings comparing specific ABMs to other types of memory such as 

autobiographical facts that typically lack any re-experiencing component. However, this procedure 

is akin to comparing episodic to semantic memory, whereby hippocampal formation activation 

would be predicted in the episodic retrieval condition regardless of temporal specificity. It could be 

argued that a control condition comprising repeated events or “repisodes” (Neisser, 1982; Conway, 

1992) would have been a more methodologically precise inclusion rather than those of personal 

semantics, which are not event-based recollections. Addis et al (2004) presented results that 

indicate that the re-experiencing associated with ABM retrieval, as well as the qualities of ABM 

accompanying this re-experiencing, are more significant predictors of hippocampal activation than 

temporal specificity. Addis et al (2004) noted that no differences in hippocampal activation were 

evident between specific and general ABM retrieval, suggesting that temporal specificity on its own, 

is not a key modulator of hippocampal activation. The authors further reported that recency of 

ABMs did not modulate hippocampal engagement. However, the recollective qualities of ABM and 

their contribution to re-experiencing were considered important. Participants were required to 

retrieve temporally specific ABMs, and general repeated ABMs lacking temporal specificity, similar 

to the point made previously, in that such events would be more matched in terms of self-reference 

and hippocampal activation. Addis et al (2004) compared two types of recollective event memories 

that differed in degree of temporal specificity, enabling direct comparison of hippocampal 

modulation by this factor, and found that in the case of specific ABMs, the retrieval of more detail 

correlated with increased left hippocampal activation, while the level of personal significance 

modulated hippocampal activity bilaterally, independent of the recency of ABMs. The retrieval of 

ABMs with greater emotionality was also associated with an increase in left hippocampal activity 

albeit subthreshold. Addis et al’s over all findings show that hippocampal activity correlates with 

the recollective qualities of ABMs, even when recency is accounted for. This is consistent with the 

idea that the hippocampus likely re-integrates the various aspects or details of an ABM during 

retrieval (Eichenbaum, 2001), which it helped bind into a memory trace during encoding 

(Moscovitch, 1989, 1992, 1995). Addis et al (2004) believe their findings are consistent with 

theories emphasising the role of the hippocampus in retrieving memories of multi-faceted 

autobiographical experiences (Nadel & Moscovitch, 1997), rather than those focusing on the age of 

the memory (Squire & Alvarez, 1995).

1.32.2 Recency o f ABMs

A second critical factor to consider within this domain is that of recency or the age of the memory. 

It is well documented that damage to the hippocampus can result in temporally graded memory 

loss (e.g. Scoville & Milner, 1957; Squire & Alvarez, 1995; Greene et al, 1995), with recent 

memories disproportionately affected relative to remote. This has formed the basis of the 

consolidation hypothesis (Squire, 1992), which asserts that the role of the hippocampus in memory
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retrieval is time-limited. Yet, as has been reported more recently in the literature, hippocampal 

damage does not always result in a temporally graded amnesia. Recent and remote ABMs can be 

equally impaired (Tulving et al, 1988; Barr et al, 1990; McCarthy & Warrington, 1992; Viskontas et 

al, 2000). To account for such findings, Nadel and Moscovitch (1997) proposed that contextually 

rich memories, such as ABMs, remain dependent on the hippocampus during retrieval (i.e. Multiple 

Trace Theory, MTT). Moscovitch et al (2005) more recently clarified that according to MTT the 

function of the hippocampus is to help encode, retain, and retrieve expehences no matter how long 

ago the events comprising the experience occurred. However, evidence from neuroimaging 

literature has remained mixed, with some studies reporting increased hippocampal activation for 

retrieval of recent relative to remote ABMs (Maguire & Frith, 2003a, Piefke et al, 2003) and others 

reporting no such difference (Conway et al, 1999; Maguire et al, 2001a; Ryan et al, 2001; Gilboa et 

al, 2002; Niki & Luo, 2002). Addis et al (2004) postulate that this discrepancy may be explained, in 

part, by other qualities of ABMs, in particular those that contribute to recollection. Their results 

were consistent with the findings of Piefke et al (2003) who reported that the retrieval of highly 

recollective recent ABMs is associated with increased hippocampal activation bilaterally related to 

less recollective remote ABMs. Gilboa and colleagues (2002) found that an effect of recency in the 

left hippocampus dissipated when recent and remote ABMs were equated for detail. This is 

concordant with the finding of a correlation between right hippocampal activity and recency in 

ABMs which are equated for richness of detail (Maguire & Frith, 2003a). Piefke et al (2003) 

reported bilateral hippocampal responses in young participants during the retrieval of recent 

compared with more remote ABMs that were selected to have a strong emotional valence. They 

proposed that this emotional valence was possibly related to the increased right hippocampal 

activity in their young participants (see Fink et al, 1996). Furthermore, Piefke et al (2003) reported 

significant differences between their recent and remote memones in terms of ratings of pictures- 

likeness, emotionality, richness of detail and sense of re-experiencing. They authors concluded 

that, “time interval is not a kind o f formal temporal criterion (p.661)” but rather has differential 

effects on many dimensions of memories that may interact with the brain regions and the neural 

processes involved (see Tsukiura et al, 2002).

1.32.3 Recollective qualities o f ABMs

The area of recollective qualities taken to subsume such phenomena as emotionality, and the level 

of contextual detail, becomes of paramount importance in the consideration of episodic 

autobiographical retrieval. A number of studies have suggested that the hippocampus is necessary 

for the recollection and re-experiencing of some events (Eldridge et al, 2000; Maguire et al; 2001b; 

Moscovitch & McAndrews, 2002). Maguire et al (2001b) found that patient Jon (who had partial 

hippocampal damage) showed increased activation in these regions for retrieval of ABMs that he 

could re-experience, in comparison to ABMs that he only knew about, as demonstrated by the R/K 

paradigm. Recollection was also found to be an important determinant of hippocampal activation in 

normal people using similar methodology (Eldridge et al, 2000). If hippocampal involvement is 

associated with the ability to re-experience events, it is likely that certain qualities of ABM 

associated with re-experiencing, such as detail, emotionality and personal significance would 

modulate the level of hippocampal activation. Detail and emotionality have been described as
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important characteristics of ABMs (Larsen, 1998; Moscovitch et al, 1999; Nadel et al, 2000; Levine 

et al, 2002; D’Argembeau et al, 2003), contributing to vividness and re-experiencing. Personal 

significance may also play an important role in re-experiencing and autonoetic consciousness 

(Wheeler et al, 1997). Addis et al (2004) used event-related fMRI to elucidate the factors that 

modulate hippocampal activation during ABM retrieval and reported activation of a predominantly 

medial and left-lateralised memory network during retrieval of ABM, which was consistent with 

other studies (e.g. Eldridge et al, 2000; Fink et al, 1996; Maguire et al, 2000, 2001b; Moscovitch & 

McAndrews, 2002; Maguire & Frith, 2003a,b; Piefke et al, 2003). Addis et al (2004) thus argued 

that MTL structures are crucial to ABM retrieval. Both the hippocampus and parahippocampal 

gyrus of MTL were activated bilaterally, though more extensively on the left, and the authors 

suggested that their data point towards the importance of recollective qualities of ABMs as 

important predictors of hippocampal activation during ABM retneval, independent of other factors 

such as recency. However, as Addis et al (2004) note, the variables under investigation in their 

study do not by any means constitute an exhaustive list of factors likely contributing to 

autobiographical re-experiencing and further work is clearly warranted within this area.

1.33 Neuroimaging investigations o f Autonoetic Consciousness

The behavioural assessment of episodic memory and the accompanying level of consciousness 

has proved to be a formidable task, as will be discussed below, and the domain of neuroimaging is 

no exception. However, a number of researchers have attempted to elucidate the potential 

markers of autonoetic consciousness in an effort to explicate the neural network involved in the 

retrieval of such memories. In such neuroimaging paradigms, the Remember/Know paradigm 

(Gardiner, 1988, 2001; Tulving, 1985) has been used whereby a remember judgment is taken to 

signify that the participant recollects a specific autobiographical event as a re-experiencing of the 

source of acquisition with details, whereas a know judgment corresponds to a feeling of familiarity 

in the absence of recollection (Piolino et al, 2004). Piolino et al (2004) attempted to unravel the 

cerebral structures involved in the retrieval of episodic ABMs according to their remoteness, taking 

into account their specificity and phenomenal experience of remembering, which was assessed via 

cognitive scales to characterise the vividness of the mental visual imagery (i.e. the strategy used: 

verbal or visual; the point of view: field or observer perspective, and the mental image quality), and 

the emotional intensity related to encoding or retrieval of personal events, which are both critical 

factors to the episodicity of ABMs. Participants were required to retrieve episodic ABMs from 

recent (0-1 year) and remote (5-10 years) retention intervals, a procedure which could be criticised 

on the grounds that the “ long” retention interval does not equate to the long intervals that would 

typically be encountered when sampling memories from the personal past of healthy elderly control 

participants, where the interval could range as far back as 70 years prior.

1.34 Activation of remote versus recent memories

Piolino et al (2004) reported that recollection was characterised by specificity, autonoetic 

consciousness, visual imagery, and emotion, with recent memories tending more often to be 

classified using a “Remember” judgment, and boasting better image quality than remote ones. The 

retrieval of recent (relative to remote) ABMs principally activated the left dorsolateral prefrontal
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cortex, whereas the retrieval of remote (relative to recent) activated the bilateral interior parietal 

cortex. Furthermore, ROI analysis revealed more hippocampal activity for remote memories than 

for recent ones and for right relative to left hemisphere. Piolino et al (2004) conclude that ABM 

retrieval may depend on time-related mechanisms that interact with the brain regions and the 

neural processes involved, and claim that their findings emphasise the largest involvement of the 

hippocampus to the remoteness of episodic memories, which bolsters MTT theory in its argument 

in favour of a role of the hippocampal complex in the reactivation of old memory traces, relative to 

the standard consolidation theory. The authors further note, that as the retrieval of episodic details 

of memories becomes more difficult with the passage of time (Moscovitch et al, 1999; Piolino et al, 

2002), the engagement of MTL components would be more important to provide the context of old 

experience (relative to recent experience) as a pointer or index to neocortical elements.

1.35 The role o f visual imagery in retrieval o f events

As Mayes and Roberts (2001) comment, episodes are highly variable in their information content, 

and therefore the posterior neocortical regions activated at encoding depends on the nature of the 

experience (Mayes & Montaldi, 1999). The precuneus has been found to activate during the 

encoding of complex scene pictures and its level of activation correlates with subsequent memory 

for the pictures (Montaldi et al, 1998b). Mayes and Roberts (2001) thus argue that episodic 

retrieval may reactivate the posterior neocortical structures that were activated during the episode’s 

initial representation and the richer the initial representation as indicated by the level of precuneus 

activation, the better the memory. This process may further involve an association between such 

visual images and their verbal semantic interpretation. Certain regions of the brain that process 

incoming (bottom-up) perceptual information are also involved in representing that information 

during remembering (Kosslyn, 1994; Nyberg et al, 2000; Wheeler, Petersen & Buckner, 2000). 

Buckner and Wheeler (2001) term this “reactivation”, similar to what William James (1890) called 

“re-excitation,” as information associated during memory formation is reactivated during retneval. 

The earliest demonstration of the involvement of sensory cortices in the eliciting of memories came 

from Wilbur Penfield, who found that stimulation of regions of occipital and temporal cortex would 

sometimes elicit memories as verified by patients, and that the sensory modality of the memories 

varied depending on the region of cortex stimulated. For example, the superior and middle 

temporal lobes resulted in auditory memories, whereas the posterior temporal and occipital cortices 

produced a visual memory. Buckner and Wheeler (2001) note that such early work provided initial 

evidence for the idea that cortical regions associated with sensory processing are also associated 

with memory processing. Murray and Bussey (1999) reported that the perirhinal cortex plays an 

essential role in the making of high-level visual object representations, and thus without a perirhinal 

cortex (PC) this information cannot be represented at all culminating in a high-level visual agnosia. 

PC receives an appropriate convergence of high-level visual object information from the ventral 

stream, as well as inputs from other sensory modalities, to enable it to perform the postulated 

integrative operations efficiently.
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1.36 Reactivation o f sensory cortex during retrieval

Assessments of visual mental imagery in patients with damage to visual cortex support the 

possibility that brain regions Involved in perception are also used during Imagery and remembering 

(D.N. Levine et al, 1985). According to the classic dissociation between processing paths made by 

Ungerlelder and MIskin (1982), visual object information is proposed to be processed primarily in 

ventral occipital and temporal cortex, whereas spatial Information is processed primarily In dorsal 

occipital and parietal cortex. As Buckner and Wheeler (2001) comment, EEG studies of retrieval 

tasks support a reactivation hypothesis whereby neural activity in posterior regions In the brain 

increases when people remember more detailed perceptual information. Within PET and fMRI 

studies, there appears to be strong evidence for reactivation of sensory-specific cortex during 

retrieval and vivid remembering. Wheeler, et al (2000) demonstrated that during the retrieval of 

visual Information, activity Increased in occipital and temporal cortex , and that retrieval of auditory 

information resulted in an Increase in activity in superior and middle temporal cortex (Wheeler et al, 

2000). Thus brain areas in visual and auditory cortex are transiently active during memories that 

involve vivid visual and auditory content, respectively. Rubin and Greenberg (1998) proposed that 

when an ABM is recalled, information In widely separated areas of cortex are excited in time-locked 

circuits or co-actlvatlon similar to those that were active at encoding (Tranel & Damasio, 1995; 

Damaslo, 1994), and thus the perception of visual information related to a past event will lead to a 

cascade of activation, ultimately culminating In a pattern of firing that is similar to that present 

during the original experience. As Buckner and Wheeler conclude in their review, the available 

data from studies such as Wheeler et al (2000) demonstrate that vivid retrieval of sensory-specific 

information can Involve the reactivation of sensory processing regions, supporting a reactivation 

hypothesis (James, 1890; Kosslyn, 1994).

1.37 The role o f viewer perspectives during the recollective experience

Plolino et al (2004) Investigated the role of visual imagery during the recollective experience of 

recent and remote autobiographical memories, and proposed that the recall of visual Imagery about 

the context of an event Is crucial to having a “Remember” experience as Indexed by the R/K 

paradigm. The authors argue that the subjective sense of re-experlencing of an event invariably 

involves some sort of visual re-experiencing of an event (Brewer, 1996; Conway, 2001; Dewhurst & 

Conway, 1994; Rubin & Greenberg, 1998) with visual Imagery serving as a particularly efficient cue 

to retrieve episodic ABMs since Images are economic representations that contain the contextual 

details of an event such as the actors, actions, locations, as well as some important temporal 

information (Conway, 1988; Dewhurst & Conway, 1994; Williams et al, 1999). . Piolino et al (2004) 

further propose that the assessment of visual imagery during autobiographical recollection can be 

based on the point of view associated with the mental representations called the “field/observer 

perspective”, which permits one to distinguish between the episodic and semantic aspects of ABM 

(Nigro & Neisser, 1983; Robinson & Swanson, 1993). In a “field perspective” the participant keeps 

the same point of view as In the original event, which Is a characteristic of episodic 

autobiographical memory retrieval. However, in an “observer perspective”, the participant sees him 

or herself In the event from the same point of view as an external observer. Piolino et al (2004) 

argue that the subjective sense of remembering is prone to fading and decaying over time and thus
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it is the more recent memories which will be re-experienced from something more lil<e the original 

field perspective. The behavioural data from this study revealed that recollections were 

characterised by spatiotemporal specificity, autonoetic consciousness, visual imagery and emotion, 

all of which are deemed to be critical features of episodic memory (Brewer, 1996; Conway, 2001; 

Conway & Pleydell-Pearce, 2000; Tulving, 2002).

1.38 The importance o f emotional arousal in episodic memory

As mentioned previously, emotion heightens the feeling of remembering, with the proposition that 

emotion functions akin to a camera’s flashbulb by triggering a mechanism that conserves what 

occurred at that instant so that the memory stays true to the original incident (Brown & Kulik, 1977). 

Sharot, Delgado and Phelps (2004) cite William James (1890) who claimed that the feeling of 

remembering is heightened with emotion so that the memory feels as if it has left a “scar upon the 

cerebral tissues”. Neuroimaging studies have shown that the amygdala plays a key role for 

emotional memory processing with both PET studies (Cahill et al, 1996) and fMRI studies (Canli et 

al, 2000) identifying a correlation between amygdala activation and episodic memory (in the 

traditional sense) for highly emotional but not neutral stimuli. Siebert, Markowitsch and Bartel 

(2003) argue that such findings suggest that the amygdala modulates long-term memory 

processing for emotionally intense stimuli. LaBar and Cabeza (2006) assert that it is notoriously 

difficult to tease apart which aspects of emotional memory depend on the integrity of the amygdala, 

due to the fact that organic syndromes in humans rarely affect this structure selectively with brain 

pathology likely to extend to adjacent medial temporal lobe structures bilaterally if the patient is 

rendered amnesic, which will invariably complicate the study of emotional effects. However, in the 

case of patients with Urbach-Wiethe disease, selective bilateral amygdala pathology, renders 

possible the study of damage relatively restricted to the amygdala. Siebert et al (2003) found that 

memorising emotionally arousing material was highly impaired in such populations, as measured 

by a picture recognition test, which prompted them to suggest that the amygdala is a bottleneck 

structure for emotional memory processing, but that it is not crucially activated in processing stimuli 

of differing emotional valence. Such assertions are consistent with earlier studies in which arousal 

but not valence of emotional stimuli is posited as the critical component for encoding and 

remembering (Phelps et al, 1998).

1.39 Emotion in Autobiographical Event Memory and the Recollective Experience

Emotional arousal and arousal in general has been shown to strengthen episodic memories 

(McGaugh, 2000). Hamann et al (1999) have reported that the amygdala is important for 

modulating memory for events according to their emotional importance, regardless of whether the 

nature of the emotion is pleasant or aversive. They reported co-activation of the hippocampus 

during memory retrieval and suggest that their hippocampal data are consistent with the notion that 

the amygdala may exert its influence on episodic memory for emotional arousing stimuli in part 

through modulating the hippocampal/medial temporal lobe memory system (Cahill & McGaugh, 

1998; Packard & Teather, 1998). Hamann et al (1999) conclude that the amygdala potentially 

modulates the strength of conscious memory for events according to emotional importance, 

regardless of the valence of the emotion. McGaugh (2004) argues that the degree of activation of
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the amygdala by emotional arousal during encoding of emotionally arousing material correlates 

highly with subsequent recall. Furthermore, the activation of neuromodulatory systems affecting 

the basolateral complex of the amygdala in particular and its projections to other brain regions 

involved in processing different kinds of information plays a key role in enabling emotionally 

significant experiences to be well remembered.

In conclusion, the neuroimaging literature converges on a number of key findings within the domain 

of episodic autobiographical retrieval and the potential neural substrates that mediate such 

recollection. The medial temporal lobes, specifically the hippocampus, have been consistently 

implicated in the retrieval of declarative memory yet more recently there has been a shift towards 

considering the hippocampus as predominantly instrumental in the integration of disparate 

perceptual information to form a coherent memory trace. This area of associative binding is of 

utmost importance where the recollective experience is concerned, given the propensity for 

individuals to retrieve not only contextual details but also to re-experience emotions, and rich 

sensory-perceptual details in a self-referential manner. Areas such as the precuneus are 

implicated for visually re-creating the original event in terms of mental imagery seen in the “mind’s 

eye”, whereas the amygdala is strongly established as a significant modulator of hippocampal 

activity via emotional processing. Finally, the frontal lobes remain an important facet of this 

retrieval network in terms of instigating search modes and the processing of self-referential 

information. In the case of a rich personal ABM that is relived via autonoetic consciousness, it is 

likely that all the above structures work together in concert under the supervisory control of the 

frontal lobes, to produce a richly detailed and emotionally arousing recollection of a previous event 

that instils a feeling of reliving in line with Tulving’s (1983, 2002) proposal.

1.40 Episodic memory is not synonymous with autobiographical memory 

More recent definitions of ABM attempt to shed further light on a sometimes thorny issue. Levine 

et al (2004) argue that ABM comprises both episodic and semantic components mediated by 

dissociable states of consciousness, reflecting the re-thinking of the concept of episodic memory to 

embrace the accompanying conscious awareness. However, Levine (2004) defined 

autobiographical remembering as reflecting an “advanced state of consciousness that mediates 

awareness of the self as continuous across time” (p.54), which appears to contradict his prior 

assertion and equates ABM remembering with that of episodic re-experiencing, a misnomer that is 

commonly seen in the literature. Gilboa (2004) delves further into such conceptual intricacies by 

highlighting the folly of equating ABM with that of episodic memory, citing instances within the 

literature where this parallel has been made. Findings from laboratory investigations of episodic 

memory have been extrapolated out to reflect ABM recollection, with an underlying assumption that 

the recollection of items from such word learning paradigms is analogous to recollection of 

personal events from one’s past. By such a view, recalling a discrete experimental stimulus and 

the context in which it was presented would have the same status as recalling autobiographical 

events, yet it should be obvious that the two constructs are not synonymous. Gilboa (2004) have 

questioned the assumption of equivalence between such modes of remembering in line with the 

assertions of Conway (2001), Tulving (2002), and Wheeler et al (1997), arguing that
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autobiographical re-experiencing, whilst important, is only one aspect of ABM. Gilboa (2004) 

states, “not all past happenings share the same status in the memory system” (p. 1346) and 

provides evidence from currently available neuroimaging paradigms in order to demonstrate that 

whilst there are patterns of similarity in terms of activation of the prefrontal cortex, there are also 

substantial differences notably in the recruiting of areas within the prefrontal cortex during retrieval. 

Autobiographical memories can be drawn from an infinitely large collection of experiences some of 

which may involve vivid episodic re-experiencing. Perhaps a more conceptually accurate turn of 

phrase would be that of “episodic autobiographical memory", signifying the subsuming of episodic 

memory under the umbrella term of ABM to denote that this is but a fraction of ABM in general, and 

that not all memories that are autobiographical will necessarily enjoy an autonoetic character that is 

mediated by the episodic memory system.

Section 4 A critical review of Autobiographical Memory assessment

Given the intricacies in the mere conceptualisation of episodic and autobiographical memory, the 

task of assessment is revealed as something undeniably daunting. There remains considerable 

disparity within the literature as to how best conceive of these constructs and subsume them within 

the overarching term of declarative memory and yet such conceptual intricacies have not readily 

been incorporated within the fold of ABM assessment. A critical review of those measures 

currently purporting to assess autobiographical memory now follows, in which the emphasis is 

placed on both the content of the memories elicited and the attempts, if any, to investigate the 

subjective recollective experience accompanying such recall.

1.41 Methodological issues with regard to ABM assessment

Autobiographical memory assessment has had a chequered past, with issues of universality and 

veracity plaguing the ABM investigator. Hodges (1995) notes that an inherent obstacle in trying to 

develop a questionnaire-based assessment of ABM is the selection of the questions to be included. 

Whilst questions must be universal and answerable by all participants, they must also elicit 

individual person-specific answers. Furthermore, as Levine et al (2004) argue, studies of ABM 

must contend with a lack of experimental control over prior rehearsal, personal significance, 

emotionality, and retrieval effort inherent in the use of retrospectively sampled personally 

experienced events. Given the vast inter-individual differences that could present across 

participants, there arises a trade-off between universality and parsimony in the selection of suitable 

questions. As Levine (2004) further notes, the degree of control in a typical memory study is 

impossible to achieve with ABM, which is by definition unique to an individual, representing a 

compromise between experimental control and real-life relevance. Thus, in attempting to probe 

ABMs, one is entering into a minefield of experimental considerations, embroiled in which lies the 

issue of assessing the subjective recollective experience. As will be discussed, there has been 

something of an inertia in embracing the true conceptual nature of episodic memory and updating 

current measures of ABM to reflect such theoretical advances. Therefore, an inherent problem in 

many of the assessments of ABM is the dearth of purposefully designed instruments that attempt to
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probe this accompanying recollective experience posited as the crucial defining feature of 

autobiographical memory mediated via the engagement of the episodic memory system.

1.42 Types o f ABM assessment

Based on an exhaustive literature review of autobiographical memory assessments, the following 

categories of technique were ascertained, namely (i) cueing techniques, (ii) standardised semi

structured interview techniques, (iii) non-standardised interview techniques, (iv) non-standardised 

techniques, (v) content-based assessments incorporating conceptual advances. The 

representative instruments from each assessment category are discussed below, along with their 

respective findings, and relative advantages and failings in light of the theoretical advances within 

the domain of episodic memory previously discussed.

1.43. Cueing Techniques in ABM assessment

1.43.1 Galton's Unconstrained Search

Galton (1879) used a technique of unconstrained search to probe his own memory store, 

inspecting a series of 75 “uncommon” words as stimuli until he could produce an association to 

each word. The time required to evoke a memory was measured, and it was noted whether these 

ideas were unique or had previously been rehearsed. If the association referred to an event from 

his past, he then dated the memory. As a crude assessment of personal memory retrieval, Galton 

reported that 39% of his retrieved memories came from the period before he was 22, 46% were 

from his subsequent adulthood, and 15% were “quite recent events”, providing a tentative look at 

the differences in distribution of memories across the lifespan, albeit in an unstandardised and 

limited manner.

1.43.2 Original Cue-Word Technique Crovitz & Schiffman (1974)

Following from Gallon’s early work, ABM measurement was mostly attempted using a modification 

of this technique in which subjects are provided with a cue word and asked to retrieve an 

associated event (Crovitz & Schiffman, 1974). Crovtiz and Schiffman presented 20 English nouns 

of high frequency, imageability, and concreteness to 98 undergraduate students, who were asked 

to write down their associations and to date any memories evoked. Crovitz and Schiffman derived 

a regression curve such that the frequency of ABMs decreased markedly and regularly as a 

function of their age (Rubin, 1982).

1.43.3 Modifications o f the cueing technique

Modifications of this cueing technique have also been used by Robinson (1976), Zola-Morgan et al 

(1983) and Sagar et al (1988) who included 10 to 20 common words from three different categories 

representing object, activity and affect words. The qualitative descriptions of the memories were 

analysed in terms of fluency (the ability to produce a memory spontaneously without prompting), 

episodicity and richness, the latter two of which were scored on a three point scale as follows;
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Table 1.1 Scoring system used by Sagar et a! (1988)

Episodicity Richness

3 points A memory that is specific in time and place. Very detailed memories.

2 points A memory of a personal event which is non
specific, or specific but time and place not 
recalled.

Main features are recalled but details are 
vague

1 point Vague personal memory. Real memory In which no detail is given.

Whilst these cueing techniques provided some useful preliminary insights into the distribution of 

memories across the lifespan, there are many methodological issues that call into question their 

efficacy as assessments of ABM. Rabbitt and Winthorpe (1988) argue that the Galton technique 

may bias the type of memories that are retrieved resulting in differences between the quality of 

memories produced in cued situations as opposed to those produced in un-cued situations where a 

general invitation to recall past events is given. Cueing was found to reduce the number of 

memories retrieved and make the memories less vivid, less emotional, and less likely to have been 

spontaneously rehearsed, although some researchers (Rubin, 1986) have argued that this bias 

may be advantageous and potentially more representative of stored information than the overiy 

vivid memories.

Kopelman (1994) contends that the artificial demands of the task may distort the pattern of results 

obtained, and the unconstrained nature of the task could produce temporal gradients that might 

well reflect a participant’s bias to recall from particular time periods, rather than their capacity to do 

so. Therefore, the memory search will concentrate unevenly on the different life periods (Baddeley 

& Wilson, 1986; Rabbitt & Winthorpe, 1988). Any temporal gradient obtained from a task that does 

not constrain the subject to recall from specific life periods may thus reflect biases in recollection 

rather than a capacity to recollect from that period (Dritschel et al, 1992). This point was previously 

made by Rabbitt & Winthorpe (1988) who argued that participants may be predisposed to retrieve 

memories from the recent past even though recent and remote memories may be equally 

accessible. Furthermore, retrieving a single event tends to cue other related memories and often 

the memories are close together chronologically leading to disproportionate recall from a particular 

epoch.

1.43.4 Autobiographical Memory Test (Williams & Broadbent, 1986)

Modified version (Moses et al, 2004)

This is a cued-recall task designed as a measure of autobiographical memory specificity. In the 

original version, word cues including positive, negative and neutral words are presented to 

participants in a fixed order. Participants were required to report specific events from their own 

lives in response to a list of cue words that was read aloud. A specific memory was considered to 

be a recollection of an event that had occurred on a particular day. A time limit of 30 seconds was 

set for each word. The memory triggered by the cue word, was to have occurred at a particular 

time and place and should have lasted no longer than a day. If no memory was recalled within the 

time limit, this was noted as an omission. If an overgeneral memory was recalled in 30 seconds,
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the participants were prompted to retrieve a specific memory with the words, “Can you think of a 

specific time -  one particular event?” The experimental session did not commence until specific 

personal memories had been produced to three practice words.

A modification of this procedure used by Moses et al (2004) saw the removal of negative cues in 

favour of 6 positive words (Happy, relieved, proud, eager, glorious, sunny) and 6 neutral words 

(grass, gigantic, absence, wildlife, bread, search). It should be noted however, that the neutral 

word “absence” could in some circumstances be viewed as a negative cue word particularly within 

the domain of autobiographical recall where it could likely evoke memories of death of a 

spouse/loved one to be recalled. Moses et al (2004) expanded on Williams and Broadbent’s 

scoring procedure by rating each memory for its specificity. If the recalled event lasted less than a 

day, it was coded as specific, however, if the event happened over a longer period of time, it was 

coded as extended. An event happening on a number of occasions was coded as categoric. Inter

rater agreement on all responses was established as .95. They administered the assessment to 10 

AD patients (6 male, 4 female) with a MMSE mean of 20.90 (range 17-24) placing them in a mild to 

moderate range of cognitive impairment, yet found equivocal results at times in the opposite to 

expected direction.

An inherent problem with this cueing technique is the fact that a particular cue may not necessarily 

lead to a specific memory for an individual. There may not be a relevant event that can be drawn 

to mind, which is indicative more of a lack of a suitable event to draw on rather than compromised 

retrieval capacity. Attempting to make specific cues generalise to all participants is a constrained 

technique that may provide a higher instance of overgeneral memories than is really the case. 

Furthermore the time restrictions imposed seem to be quite strict with a failure to recall an incident 

in SOsecs being marked as an omission, although more recent modifications have extended the 

time limit to 60 seconds (Moses et al, 2004).

1.43.5 Olfactory Cueing of Autobiographical Memory Rubin et al (1984)

Consistent with other cueing techniques, Rubin et al’s method imposes no life constraint on recall 

of ABMs. Rather they use odours as the cuing method to evoke memories from participants’ 

personal past. Participants are presented with either odours, photographs, or names of 15 

common objects and were asked to describe an ABM evoked by each cue, to date each memory 

and to rate each memory on scales of vividness, pleasantness and the number of times the 

memory had been thought of and talked about prior to the experiment. The odours included in the 

study had previously been piloted and were correctly identified by at least half of the participants. 

These odours included coffee, baby powder, cinnamon, cigarettes, rubbing alcohol, mint, 

mothballs, soap, banana, onion, peanut butter, chocolate, Band-Aids, bourbon, and popcorn. The 

same 15 stimuli were presented in either olfactory or printed form under similar conditions to 

compare the effects of the different cueing modalities. Participants were asked to record their 

responses to a number questions relating to the description of the memory, vividness of the 

memory and whether they could picture themselves in the memory as well as their prior rehearsal 

of the memory.
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Table 1.2 Main categories of interest and descriptions in the Rubin et al (1984) study

Description “Please give a description of a specific memory evoked by the stimulus.”

Vividness “How clear or vivid is the memory?” with a seven point scale from no image to 
perfectly clear and as vivid as the actual experience.

Viewing Self: "Yes 1 saw myself in the memory” versus 
“No, 1 did not see myself.”

Emotionality “How do you feel now emotionally as you are recalling the experience? 
Included a seven-point scale ranging from very unpleasant \o very pleasant.

Rehearsal “How many times do you think you have thought of this memory?
Approxim ately___ times before today?”
“When was the last time you thought about this memory?”
“How many times do you think you have told people about this memory?"

Having completed all fifteen stimuli, the participants were then asked to date each memory as 

accurately as they could. In a follow-up experiment, Rubin et al (1984) included pictures as well as 

a revised set of 16 odours and words for similar stimuli. Olfactory cueing produced memories that 

were reported to be thought of and talked about less often than memories that were reported to be 

never thought of or talked about previously. This is likely to be an artefact of the test itself given 

that olfactory cues did not seem to commonly trigger ABMs spontaneously (Rubin et al, 1984) nor 

did they evoke the oldest ABMs in this experiment.

The olfactory cueing approach seems a rather ungainly approach to ABM assessment, given it is 

susceptible to the same pitfalls as word-cue techniques, and the arbitrarily chosen cue odours may 

not give rise to any particularly salient ABMs in some participants. However, it is interesting to note 

that Rubin et al (1984) have attempted to include some semblance of a probe into the recollective 

properties of the ABM experience by asking participants about the vividness, viewing of self, and 

emotionality during ABM recall. This is an area largely neglected within the domain of ABM 

assessment and as such its inclusion within this olfactory cueing paradigm is laudable.

1.44 Standardised Interviews o f ABM assessment

Given such difficulties with the cueing techniques, a number of standardised semi-structured 

interviews have been developed to probe ABMs from designated life epochs in a more constrained 

manner.

1.44.1 The Autobiographical Memory Enquiry (Bomni et al, 1989)

Borrini et al (1989) developed the Autobiographical Memory Enquiry in an attempt to provide a 

time-cued enquiry into ABM across three life periods:

Table 1.3 Life epochs and nature of material probed by the Autobiographical Mennory Enquiry

Childhood & Adolescence 
Up to age 15

Early Adulthood 
16-40

Late Adulthood 
41 up to 2 years ago

Primary School Ceremonies Moving house

Childhood Home Getting about Work changes

Family members Children/Military service Medical events/doctors

Family illness Wedding/Trips Retirement

Play Work Leisure
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Borrini et al (1989) used a scoring system based on a re-test in order to establish the veracity of 

the memories produced. A memory was classed as a “true memory”, scoring more than 0, if it was 

repeated on the re-test, preferably spontaneously otherwise “with cautious cueing by the examiner” 

(p.218) or confirmed by an external witness. This method for establishing the veracity of the 

memory brings with it the potential for confirmatory bias on the part of the experimenter, and the 

danger of selectively cueing for memories that were elicited during the first test session.

Recollection was rejected as untrue if the subject did not represent it at the second session or a 

witness could not confirm either its truth or its consistency with previous reports. Whilst this 

procedure attempts to control for the veracity of the memories produced, the relatively 

unconstrained nature of the prompts, make it likely that a control participant could produce an 

accurate recollection in the re-test that he/she did not offer in the original examination. However, 

Borrini et al (1989) do not specify whether such an event would be scored as incorrect.

Life epochs on the Autobiographical Memory Enquiry

The ABME attempts to constrain ABM retrieval with respect to discrete time periods of Childhood 

(0-15 years). Early Adulthood (16-40 years), and Late Adulthood (41 up to 2 years ago). Whilst this 

represents an efficient method of probing for memories from designated epochs, problems arise 

when one considers the over-emphasis on the Early Adulthood period, which spans twenty five 

years in this case. The life epochs seem somewhat arbitrarily chosen as does the cut-off age of 54 

years for inclusion of participants in this study. Furthermore, the attempt to aggregate a person’s 

entire life history over 3 periods brings with it the possibility that certain time periods will by nature 

be more eventful than others, in this case the Early Adulthood time period.

Questions and material probed using the Autobiographical Memory Enquiry 

Each period is assessed by means of 5 questions, the most constrained having one or more 

alternatives. Where appropriate, the authors included gender-differentiated questions, however it 

must be considered that some of these may not be applicable for modern testing given changes in 

gender roles. Assumptions regarding traditional gender roles such as women remaining as home

makers and men not participating in house-keeping tasks may not hold in modern-day elderly 

samples.

Scoring system of the ABME

Memories were scored by content (0, 1 or 2) and the level of detail provided (0, 0.5 or 1). Borrini et 

al noted that inter-rater inconsistency did arise due to the margin or arbitrariness in the scoring 

system. “Content” was used to denote the actual event around which the recollection revolves, 

which may be either a single event with personal, spatial, temporal and contextual constraints, or a 

broader more repetitive event in which the subject may not have taken part. In this sense, the 

assessment may in fact not be assessing autobiographical memory at all, given that the content of 

the memory may be non-personal in nature. A detail is either a direct consequence of the event or 

a marginal element (e.g. weather, cloth colour). Names, dates and places were accepted as 

valuable details in the description of memories. Borrini et al stipulated as a rule a detail is scored
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only if the corresponding content is scorable, which was determined by the fluency and vividness of 

the narration (Baddeley & Wilson, 1986), following which the content and detail scores w ere added  

to give a score of 0 to 3 for each question with 5 questions per life period. The maximum period 

score is 15 and maximum A B M E  score is 15 x 3 = 45.

Validation of the ABME

A test of prose memory (Barigazzi et al, 1987) was included, consisting of a structured story of a 

traffic incident, which included 11 principal and 15 secondary events, and 25 details. A  test of 

im m ediate recall and delayed recall (1 hour later) of the story was included in the test session. 

W eighted scores are awarded on the phncipal and secondary events. However, the correlation 

between the A B M E  scores and those obtained on the prose memory test w ere non-significant.

Borrini et al (1989) note that while the A B M E is easy to administer, it represents at best a crude  

tool of assessm ent providing general information, however it remains questionable w hether the 

information gleaned is indeed autobiographical at all. Furthermore, Dritschel et al (1992) comm ent 

that although the A B M E m easure provides useful normative data, it mixes personal semantic 

memory with personal episodic memories. Thus it fails to distinguish between the two underlying 

components of personal semantic memory and autobiographical event memory, taken together to 

comprise ABM as a construct.

1.44.2 The Autobiographical Memory interview Kopelman et al (1989; 1990)

Kopelman, Wilson and Baddeley devised the AM I in a similar attempt to constrain the time periods 

from which autobiographical m emories could be sampled, in the form of a semi-structured interview  

designed to asses the recall of autobiographical incidents and personal semantic facts of the 

participant’s life across three broad time-spans. The fractionation of ABM into two core constructs 

of personal semantics and autobiographical incidents represents an attempt to address both 

semantic and episodic aspects of personal memory over various periods of the participant’s life. 

The veracity of the memories produced by participants w as cross-checked with next-of-kin, 

relatives and friends, by checking hospital and medical records, and by noting inconsistencies in 

the participant’s responses.

Epochs on the AMI

Kopelman et al (1989) recognised the problems inherent in the unconstrained cueing methods (see  

above) and attempted to constrain recall of ABM by dividing the lifespan into discrete epochs 

namely; Childhood, Early Adulthood and Recent Memory. However, w hereas Borrini et al (1989) 

used age cut-offs as appropriate markers for each epoch, Kopelman et al appear to have divided 

the life span into sections based on age-appropriate events commonly occurhng at each time 

period. For exam ple. Childhood is denoted not merely by age but as “Period before School”, “First 

School (5-11 years)” and “Main Secondary School (11-18 years)”. The age boundaries from Early 

Adult life are less marked with “C areer”, “W edding” and “Children and Meeting Som eone new in the 

Subject’s Twenties” used to identify this epoch. There is a notable jum p from the participant’s
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twenties up to recent life, neglecting a wealth of personal experiences and events that occur during 

a person’s middle and later adult years. Whilst the AMI benefits from its quick administration due 

to this omission, it results in an assessment that is weighted heavily on earlier time periods to the 

neglect of later epochs in a person’s life that could possibly contribute to the strong reminiscence 

bump noted in the literature with the AMI. It further emphasises events occurring during childhood 

and early adult life as being more worthy of inclusion than later events, with an unspoken 

prerequisite that participants will have experienced the designated events in order to achieve high 

scores on the instrument.

Personal Semantic probing on the AMI

The personal semantic schedule requires participants to recall facts from their past tailored to each 

life epoch. In the Childhood epoch, facts such as the names of primary and secondary schools, 

their home address, and names of neighbours, school friends and teachers were required. The 

Early Adult life period required participants to recall names of work places, place of marriage, home 

address, and dates of wedding and birth of children. Finally the Recent life period required 

participants to recall holidays, journeys, details of last Christmas, and previous hospitalisations. A 

maximum of two points for perfect recall were assigned, with one point being scored for partial 

recall. Each of the subsections (Childhood, Early Adult Life and Recent life) was scored out of a 

maximum of 21 points leading to a maximum of 63 points for the Personal semantic subscale.

Methodological limitations on the Personal semantic subscale of the AMI

A fundamental problem with the Personal Semantic subscale of the AMI is its inflexibility regarding 

inter-individual differences, given the presupposition that all participants will invariably have 

followed a similar life course in terms of the information being probed. Whilst the majority of people 

will have attended school from Primary through to Secondary education, a sizeable number of 

participants especially in older participant samples will have left formal education at an early age 

and entered the workforce. Thus probing in subsequent sections will require the participant to 

reiterate information previously given potentially reflecting less retrieval effort on their part.

This problem is further compounded in the “Address” questions, whereby participants are asked to 

report their address at various junctures across the lifespan. With older participant samples, it is 

quite unlikely that a person will have lived at many different addresses, with it generally transpiring 

that an individual will live at their home address until marriage and move into their marital home, 

remaining there for the rest of their life. Thus a possible 16 marks out of a maximum of 63 for the 

Personal Semantic subscale can be claimed by reporting on one’s address often simply uttering 

“the same as before” in comparison with an individual who moved house many times, for whom the 

recall process will be considerably more difficult. This reflects the previously mentioned trade-off 

noted by Hodges (1995) wherein the individuality of the person is compromised in favour of test 

questions that are considered to be “universally” applicable. Other notable examples of this 

throughout the AMI are the presupposition that participants got married and had children in the 

Eariy Adult life period, or were hospitalised or went on holidays during the Recent Life section. In 

cases where the questions are not applicable to the participant, they are asked to recall those
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events but related to “an important other" person. It should be cautioned that the recall of an 

important other person’s wedding or birth of their children may not necessarily represent the 

domain of autobiographical memory and will invariably culminate in a more difficult search process 

potentially leading to compromised scores. Such lower scores would therefore not be indicative of 

an underlying insidious disease process but more so the ngidity of the test material and its failure to 

embrace inter-individual differences in participants.

Probing o f Autobiographical Incidents on the AMI

Personal events from the same three time periods of Childhood, Early Adult life and Recent life are 

assessed using this schedule. Participants are asked to recall three incidents from each of the 

time periods with specific cues provided for example “at primary school”, “at a wedding”, “a holiday 

or journey during the last year”. Where a participant failed to recall anything, more specific prompts 

are provided, for example, “an incident involving a teacher or a friend at school.” Kopelman et al 

(1989) note that it is permissible to encourage the participant to elaborate on any information that 

has previously been provided in the course of the entire interview. Whilst the constraints of the 

topics provided in the incident subscale are looser to an extent, a similar issue of inter-individual 

differences arises again, whereby all participants are expected to provide detailed accounts of pre

determined seminal events in their life time such as school events, weddings, and holidays in 

recent life. The question of whether such categories are applicable to all participants is raised 

again, given that there is a possibility for participants who have not experienced some of the events 

to resort to recollection of those events with regard to someone else in their life. It is argued that 

such “recollection" of events relating to a significant person in the participant’s life represents a very 

tenuous approximation to autobiographical memory and as a result, may be compromised in terms 

of details that can be recalled.

Scoring system for Autobiographical Incidents on the AMI

The scoring for autobiographical incidents revolves around the richness of the description of the 

events produced and the specificity of the recollection in time and place:

Table 1.4 The recommended scoring procedure for Autobiographical Incidents on the Autobiographical 

Memory Interview

Scoring Procedure for Autobiographical Incidents

Score 3 Episodic memory specific in time and place.

Score 2 Personal but non-specific event, or 
Specific event but time and place not recalled.

Score 1 Vague personal memory.

Score 0 No response, or
Response based on semantic memory.

From Table 1.4, the maximum score of 3 points is awarded for an “episodic” memory, which in this 

case is something of a misnomer, given that Kopelman et al (1989) award the full marks on the 

basis of the provision of the elements of “what,” “where”, and “when” in describing the event in 

question. If we are to adhere strictly to the conceptual definitions of the term “episodic” as that of 
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mentally travelling back in time to re-live elements or all of the original experience (Wheeler et al, 

1997) mentioned previously, the criteria elucidated by Kopelman et al based solely on content fall 

short in capturing the true nature of episodic memory. In fact, such requisite criteria more closely 

approximate that of “episodic-like” memory, elucidated by Clayton and Dickinson (1998, 1999) 

w/ithin the animal kingdom. A memory can indeed be a specific autobiographical event, situated in 

time and place without necessarily instantiating the autonoetic recollective experience so ardently 

expounded by Tulving and colleagues (Wheeler et al, 1997).

Reliability and validity o f the AMI

Three raters independently scored written descriptions of the memories recalled on the 

Autobiographical Incidents schedule of the AMI (Kopelman et al, 1989). The correlations between 

pairs of testers varied between .83 and .86. The validity of the AMI was assessed according to the 

following questions; (i) How well the test discriminated amnesic patients from healthy controls, (ii) 

intercorrelation between different remote memory tasks in the total patient group, (iii) pattern of 

temporal gradients across different tests of remote memory, (iv) checking the authenticity of the 

memories produced.

Differentiation o f amnesics from healthy controls

Kopelman et al (1989) compared the performance of 16 control subjects and 23 patients with a 

range of aetiologies including dementia, head injury and stroke. All patients were scored on the 

following tasks; NART IQ estimate of premorbid intelligence. Logical memory (immediate and 

delayed), the Famous Personalities test (Stevens, 1979), the Prices Test (Wilson & Cockburn, 

1988) and the Crovitz test of autobiographical memory (Crovitz & Shiftman, 1974). The control and 

amnesic group differed in their recall on both the personal semantic and autobiographical incident 

subscales of the AMI.

Intercorrelation between performance on remote memory tests

Performance of subjects on the two components of the AMI was compared with performance on a 

range of existing memory tests, most of which are concerned with memory for public personalities 

and events. 62 amnesic patients aged between 18-78 years, took part in this study. The 

measures used included NART (estimate of premorbid IQ) (Nelson, 1982), WAIS (estimate of 

current IQ) (Wechsler, 1955), Wechsler Memory Scale (1945) (mean recall score on the logical 

memory prose passage; immediate and delayed) and Warrington’s (1984) Recognition Memory 

test For Words and Faces. The Rivermead Behavioural Memory test (Wilson, Cockburn & 

Baddeley, 1985) was also included. It is important to take account of the numbers in each of the 

groups contributing towards the correlations, in this case from a total of 62 potential participants 

only 14 completed the RBMT, indicating a considerable amount of missing cases (77.4%).

Intercorrelations between the AMI and standard tests of remote memory

34 healthy control subjects were recruited from the relatives of patients, inhabitants of sheltered 

accommodation units for the elderiy, non-academic hospital staff, and members of a pensioners’ 

club. These ranged in age from 20-78 years old. For the healthy control group, two clusters
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emerged. One was a relatively weak cluster relating performance on the two components of the 

AMI with performance on the Prices test, but not with tests involving the recall of public events. 

The second is a stronger cluster, with the news recall and recognition measures intercorrelating 

and in turn being strongly related to recognition of famous personalities. Kopelman et al claim that 

this is suggestive that subjects who can recall news events are also good at recognising both 

events and the names of famous people, but are not necessarily particularly good at recalling either 

the events of their own lives or the current prices of items. However, if one looks closely at the 

numbers of subjects that actually contribute to the correlations in each case, the sample sizes are 

considerably reduced with n=16 in many cases. One might speculate that this is reflective of a 

ceiling effect among the control participants on the AMI. A further cautionary note must be made 

with regard to the inclusion of the Prices test as a comparison measure for personal ABM recall. 

From an objective viewpoint, it would appear that the comparison measures in this validation study 

are all measuring public remote memory rather than memories of an autobiographical nature, and 

as such may be tapping into different constructs of retrograde memory.

In the patient group (n=62) semantic scores correlated highly with the autobiographical incident 

score (p<.05) and less highly with the Prices test and the News Recall test. Kopelman et al (1989) 

suggest that the PS scores are somewhat more weakly related to performance on the two 

retrograde recognition tests of news events and famous personalities. The autobiographical 

incident scores correlated with the Prices and News Recall scores but not with either of the 

recognition measures. Furthermore the Prices test was not found to correlate with any of the public 

event scores, all of which intercorrelate significantly. The patient group revealed two clusters, one 

concerned with memory for personal information, as reflected by the AMI and Prices Test, and the 

other concerned with memory for events or people that were in the news. Kopelman et al 

concluded that both of these clusters were likely to be impaired in a patient suffering from 

retrograde amnesia. An important point to note is that the patient group in this study represents a 

“mixed bag” of aetiologies in that patients with head injury, dementia and stroke among other 

contributory factors were included in the group labelled amnesic. The patient group, therefore, 

represents a heterogeneous group, with considerable variation in both cause of and presentation of 

the amnesic syndrome. In the case of inter-correlations between assessments, we are not 

informed which patient groups in each case make up the contributing group, nor did the 

researchers specify how they selected out those patients who demonstrate good convergence. 

This suggests a possible confirmatory bias procedure, wherein those patients who did not 

contribute to the overall correlations were not included and only those patients who provided a 

contribution to the inter-correlations were selected out.

When the control and patient groups were merged (n=96), increasing further the variability in 

subjects’ performance, all the remote memory tests correlated highly together. Kopelman et al took 

this to indicate that in general a patient who does badly at one remote memory test will tend to do 

badly at others. However, some patients can do badly at one cluster but well at the other 

(Baddeley & Wilson, 1986; DeRenzi et al, 1987), indicating the importance of measuring different 

components of remote memory. Kopelman et al acknowledge that knowledge of news events is
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likely to differ markedly from one person to another dependent on their interest in current affairs 

and inclination to read the newspaper and watch television. Performance on these public event 

measures is less likely to be a reliable indication of retrograde amnesia than the capacity to 

remember the events of one’s own life. Furthermore, the tests based on public events inevitably 

age and may not be suitable for younger participants. In this sense, Kopelman et al draw attention 

to the inclusion of less than satisfactory comparison measures with which to establish convergent 

validity of the AMI. This would alert the discerning researcher towards the cautious interpretation 

of the results from the validation studies of the AMI.

Methodological limitations with the AMI validation studies

As Dritschel et al (1992) comment, the results from the AMI validation studies suggested no clear- 

cut distinction could be made between autobiographical events and personal semantic facts given 

that patients who were most impaired in recollecting episodes were also most impaired in 

recollecting personal semantic information, suggesting the measure was tapping into a more global 

impairment than the fractionation of ABM. Consequently, Dritschel et al (1992) argue that there are 

problems in concluding from these data that no distinctions exist within ABM. They argue that the 

pattern of deficits in this group of patients of heterogeneous diagnoses and age may obscure 

genuine dissociations. Given that the main aim of Kopelman et al’s experiment was to devise a 

test that would detect patients with retrograde amnesia, the normal controls scored at ceiling, which 

could potentially obscure any dissociations that might otherwise have been found. As such, the 

test is rendered suitable for patient populations rather than representing an assessment tool 

suitable for the general clinical setting. Further problems arise given that there were not sufficient 

subjects in this study to perform a cluster analysis on the data. Dritschel et al (1992) finally argue 

that although the test questions were designed to sample different aspects of personal memory, 

the subjects were not assessed with more conventional measures of semantic memory, and thus 

the correlation of the personal and non-personal aspects of memory is unknown.

1.44.3 Modifications to the AMI Greene et al (1995)

Greene et al (1995) used the Autobiographical Memory Interview in a study investigating ABM and 

executive function in Alzheimer’s disease yet employed one key modification. They noted that 

many of the questions in the most recent time period of the AMI referred to recent hospital 

attendances and as such, were deemed more likely to be assessing anterograde memory rather 

than recent remote memory due to the confounding influence of the onset of the insidious disease 

process. Greene et al (1995) speculate that the original version of the AMI may have caused a 

spurious temporal gradient for personal semantic memory in previous studies by incorporating 

anterograde memories, which are known to be impaired in conditions such as Alzheimer's disease. 

In order to assess memory for events occurring before the onset of the AD pathology, Greene et al 

(1995) modified the questions for the recent period by scaling back the time period to 5-10 years 

prior to the disease onset. Participants were therefore asked to recall an event, with suggested 

events including a wedding and a funeral, occurring prior to the onset of memory problems. This 

approach might prove problematic with administration of the test as with previous assessments, 

where prescribed events are suggested to participants in the hope of being universal and
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answerable by all participants. The inclusion of a question regarding funerals could also prove 

problematic given that death of a spouse or close friend is a common occurrence in later adulthood 

epochs, and could potentially lead to upset or distress in the participant.

1.44.4 Modified A utobiographical Memory Interview Cariesimo et al (1998)

A modified version of the AMI was devised by Cariesimo et al (1998) in order to test retrograde 

memory for personal events in young controls and chronic survivors of severe closed-head injury. 

The AMI was thus adapted for use in younger populations, aged between 18 to 35 years of age. 

Participants were required to recall a memory of a specific incident from their past and were 

encouraged to produce a memory in its specific temporal and spatial context rather than a general 

account. Where the participant could not produce any memory, they were prompted used a series 

of cues. Similar to the original AMI, a 0-3 point scale was used to score the memories according to 

the descriptive richness of the account of the incident and its specificity in time and place 

(Kopelman et al, 1989).

Life epochs included on the modified version o f the AMI

Given the intended use of the modified AMI in younger participant populations, the epochs of 

interest were divided up into three main time periods with three items in each epoch and the 

inclusion of an additional epoch to assess deficits in closed-head injury (CHI) patients within the 

year following the trauma.

Table 1.5 Lifetime periods and material probed using the modified AMI

Childhood 
(1-10 years)

Adolescence 
(11-18 years)

Twenties Last year before trauma 
(CHI Patients only)

Before School Middle School University or job School or job

At Primary School Secondary School, 
professional course or 
first job

Marriage A holiday

A ceremony, 
vacation, or a 
hospital visit.

A ceremony, 
vacation, or a 
hospital visit.

A ceremony, 
vacation, or a 
hospital visit.

A ceremony, 
vacation, or a 
hospital visit.

9 points 9 points 9 points 9 points

The main issue to note with regard to this modification of the AMI is that in its efforts to make the 

measure more applicable to a younger participant sample, the researchers have overlooked the 

circumscribed nature of the test questions stemming from the original measure, which inevitably 

persist in the modified AMI. It is obvious that a limited pool of lifetime experiences have been 

included in order to increase the universality of the measure, to the clear neglect of inter-individual 

differences. For example, it is highly conceivable that participants may not have married by the 

time they reach their twenties. Furthermore, as was the case with the original AMI, it remains in 

doubt whether the memories evoked in this measure can technically be classed as “episodic” given 

the brevity of the descriptions required and failure to consider the subjective recollective experience 

during the test session.
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1.44.5 The Autobiographical Memory Test (Schmidtke & Vollmer, 1997)

Much in the same manner as the AMI, this assessment provides separate scores for both personal 

semantic and what the authors label “personal episodic” memories from the 5 year period that 

preceded the onset of dementia (recent period) as well as a score for childhood memories up to the 

age of 15 years. From the outset, the test is condensing the construct of autobiographical memory 

into merely the childhood epoch and recent memory with no consideration given to the intervening 

years. Schmidtke and Vollmer, however, include a comparatively large amount of questions in an 

attempt to increase test reliability particularly in the recent “episodic” memory section. They state 

that questions were selected for maximum applicability and near-maximum performance in normal 

control participants, obviously aware of the methodological intricacies in question selection that do 

not exclude those individuals who have deviated somewhat from the traditional or stereotypical 

course of life events. The authors further note that due to the differences in biography and life 

style, few questions are applicable without exception and as such performance is expressed as a 

percentage score with the total of the correctly answered questions divided by the sum of the 

applicable questions. Whilst this method controls to an extent the fact that not all individuals will 

have experienced the same life events, it could lead to skewed results if for example, certain 

participants are only capable answering a number of questions compared to those who can answer 

all the questions in the sample set. Similar scores will not reflect the extra retrieval effort 

unde'rgone by the latter participant or the shortened test session for the former. The applicability of 

the questions and the correctness of the responses were validated by oral or written interviews with 

spouses or parents, similar to the Kopelman et al procedure.

Life epochs and material probed by the Autobiographical Memory Test

There are fundamental conceptual problems with the questions included in this assessment (see 

Table 1.6 below). In the childhood autobiography section, the authors state they have included a 

mixture of both personal semantic and memories for unique events, yet these events (school 

excursions/ trips to cinema) represent at best repeated episodes with the accompanying questions 

probing for semantics rather than an event-based description of the episode. In the recent 

personal semantic autobiography, the questions could be queried on the grounds of their 

autobiographical nature, given that the majority of the questions relate to the provision of street 

names, almost tapping into spatial memory. One could argue that such questions are more of a 

general semantic nature rather than being intrinsically related to the personal autobiography of an 

individual. Looking at the questions claiming to assess recent episodic autobiography, it is 

apparent that these questions are probing little more than personal semantic memory, with little to 

qualify them as “episodic”. Where epochs are concerned, Schmidtke and Vollmer have focused 

exclusively on recent memory and childhood period for comparative purposes to the neglect of all 

intervening time periods. The time saved for administration will necessitate a loss of vital 

autobiographical information and will preclude the comparison of recall across the lifespan or 

attempting to look at temporal gradients of recall.
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Table 1.6 Description of material probed across the time periods on the Autobiographical Memory Test

35 questions

Childhood Recent Personal Semantic Recent Episodic
Autobiography___________________________________________________ Autobiography
20 questions 14 questions 35 questions

Name of Primary school Most recent residence Destinations of 5

Name of Secondary school

Names of 2 teachers 
(both schools)

Names of 3 fellow students (both 
schools)

Destinations of 3 school 
excursions

Titles of 5 films seen at cinema/ 
plays seen at theatre

% of responses correctly 
answered

4 streets in the vicinity of the 
residence

Names of 2 immediate 
neighbours

Name of nearest grocery store

Name of street of nearest post 
office.

Employer’s name

Names of 5 colleagues

% of responses correctly 
answered

journeys in 
Germany
Means of transport

Names of journey companions 
Time of year during one of these 
journeys

Destinations of 4 journeys abroad 
Means of transport on journey 
abroad

Name of journey companions 
Time of the year

Name of 3 places visited 
Duration of stay 
Souvenir bought

4 Christmas or birthday presents 
given and received

4 physicians or hospitals 
attended

Description of 3 places where 
New Year's Eves were spent

% of responses correctly 
answered

1.45 Non-Standardised Semi-Structured Inten/iews

1.45.1 The Family Line Test Kazui et al (2000)

The Family Line Test was developed as an assessment of remote memory, which can be 

subdivided into autobiographical memory and public remote memory. To test the public domain of 

remote memory, the News Events Test, The Famous Faces Test, and the Famous Names Test are 

often used (Kopelman, 1989; Wilson et al, 1981; Hodges et al, 1993; Green & Hodges, 1996). 

However, Kazui et al (2000) note that tests of public remote memory suffer from a number of 

methodological shortcomings. Although the ability to examine a subject’s lifetime memory in a 

uniformly divided manner is an advantage of the above three tests, a patient’s failure to identify or 

to name a famous figure or event may be caused by an unawareness of the famous person or 

event instead of a loss of knowledge of them. Differences among subjects In education and 

attention paid to current affairs lead to widely varying databases regarding public figures and 

events.

Autobiographical remote memory has generally been assessed using the techniques mentioned 

previously (e.g. Crovltz technique, the Autobiographical Memory Interview, the Autobiographical 

Fluency Test) with a dissociation proposed by Kopelman et al (1989) regarding personal semantic 

memories or factual knowledge about a person’s own past (e.g. home addresses, names of 

teachers/frlends/colleagues at work), and that of autobiographical Incidents, which are events from
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specific time periods. Kazui et al (2000) comment that these tests include the following 

disadvantages: (i) subjects who have intrinsically less eventful lives may show a poor performance 

on the autobiographical tests, (ii) it is often difficult for the examiner to verify the subject’s 

responses, (iii) the design of these tests make it difficult to precisely determine the duration of 

remote memory impairment.

The Family Line Test was developed as a semi-structured interview consisting of 20 questions 

about personal events that are deemed to be “almost always answerable" (p.54) by both elderly 

subjects and their informants. The first 6 questions are about the subject’s self before the birth of 

his/her oldest child (subject’s self), the second 10 questions are about the subject’s oldest child 

before the birth of his/her grandchild (oldest child), and the last 4 are about the subject’s oldest 

grandchild (oldest grandchild).

Table 1.7 Description of questions across the three categories of the Family Line Test

Subject’s Self Oldest Child Oldest Grandchild

Name of first school Name Name

Place of residence at that time Place of birth

Name of secondary school Name of primary school Name of primary school

First occupation Name of junior high school Name of junior high school

Name of spouse Name of high school Name of high school

Place of wedding Name of college or university 
First occupation 
Name of spouse 
Place of wedding

Place of residence after marnage

Total: 6 Total: 10 Total: 4

25 patients with probable Alzheimer’s disease and 25 sex, age and education-matched healthy 

controls took part in the validation of this instrument. There were no comparison measures 

included in this study.

Life Epochs included on the Family Line Test

Kazui et al (2000) claim that the three time periods included, namely “Subject’s S e lf, “Oldest Child” 

and “Oldest Grandchild" represent common epochs in traditional autobiographical assessments. 

Items are spaced evenly in each lifetime span and temporally ordered. However, the idea that this 

test is based on what commonly happens in the lifespan represents a somewhat clouded view of 

the inter-individuality commonly observed in memory assessment and from epoch to epoch. It is 

noteworthy that the authors have not provided any alternative line of questioning for individuals 

who do not fit in with these assumptions, thus rendering them unsuitable as participants. Rather 

than viewing the Family Line Test as assessing ABM on discrete epochs, it would be better stated 

that the test looks at ABM across several categories, given that no age brackets are given with 

which to constrain their life periods.
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Scoring system for the Family Line Test

The tests yields a total score (max score = 20) and scores for the three lifetime periods. One 

important point to note is the scores for each time period are not equal and there is a greater 

emphasis on the questioning regarding the “oldest child” than any other time period. The test is 

purported to yield the duration of remote memory impairment, which is determined as follows: the 

first two inconsistent responses between the target subject and their informant are determined, and 

the time points corresponding to these items (based on informant responses) are noted. The 

patient’s duration of remote memory impairment is then defined as the interval from the older of 

these time points to the time of onset of symptoms. If there were no successive inconsistent 

responses, the duration of remote memory impairment was regarded as 0 years. The authors 

claim that this method thus excludes the effects of recent memory impairment.

Post hoc analysis showed that the agreements in the oldest child and oldest grandchild periods 

were significantly worse for the patients with AD than for normal controls, while the agreements in 

subject’s self period were comparable between the two groups. The mean duration of remote 

memory impairment for 25 patients with AD was 24.8 years. The durations of remote memory 

impairment were significantly longer for the Alzheimer patients than controls. Kazui et al claim to 

have demonstrated the remote memory impairment of AD in terms of both total score of the Family 

Line Test and duration of remote memory impairment. Patients performed worse in the oldest child 

period than in the subject’s self period and did worse in the oldest grandchild period than in the 

oldest child period, while no difference in performance in subject’s self period was noted between 

groups. These discrepancies in recall across categories would perhaps be more aptly interpreted 

in terms of the additional difficulty entailed in remembering information that is not strictly speaking 

“autobiographical” in the sense that the categories beyond that of “Subject’s s e lf pertain to the self 

in a loosely defined manner.

Limitations and inadequacies o f the Family Line Test

It is noteworthy that the authors have alluded to Kopelman’s (1994) criteria for what constitutes 

personal semantic memory and have made their “autobiographical” interview out of these very 

questions. This interview is based entirely on the assumption that the subject has necessarily 

married and had children, and indeed that their children went on to do the same. Therefore, a 

large number of potential participants will not be able to complete the FLT if they were not married 

or did not have children or grandchildren. The main conceptual predicament that arises with this 

assessment pertains to the fact that this interview cannot be classed as “autobiographical” in the 

strictest sense as mentioned previously and even more disconcerting is the observation that only 

personal semantics have been assessed. The neglecting to include the probing of 

autobiographical events is a stark omission, rendering the tool ineffectual within the domain of 

episodic autobiographical memory assessment.

1.45.2 The Autobiographical Memory Scale Dorrego et al (1999)

This tool consists of an autobiographical memory scale and an accompanying remote memory 

scale for comparison purposes. The pilot AMS consisted of 100 questions about specific dates,
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places, events, individuals from personal history across five periods: Childhood (6-12 years). 

Adolescence (12-18 years). Early Adulthood (18-35 years). Adulthood (35-60 years) and Recent 

Events. There w/ere twenty questions for each time period, with the inclusion of a confidence rating 

scale of “completely sure,” “almost sure”, “not very sure”, or “unsure.” Dorrego et al (1999) provide 

only the minimal amount of information regarding the actual questions used in their piloting of the 

AMS, and as such it is difficult to comment on the content of their questions and indeed whether 

they are measuring the appropriate constructs of personal semantic and autobiographical event 

memory.

The pilot AMS was assessed in first-degree relatives of 10 normal control participants, usually a 

sibling. For the final version of the measure, Dorrego et al selected only those questions for which 

the agreement between the normal control participants and their relatives was above 90% and the 

confidence scale score was either “almost sure” or “completely sure”.

Validity and reliability o f the AMS

The resulting AMS consisted of 39 questions, 6 assessing childhood, 6 for adolescence, 9 for what 

they term “youth” presumably referring to early adulthood, 9 for adulthood, and 9 for recent events. 

They included a free recall section for answering the questions and an additional recognition 

component, using the above 39 questions with three different answers including the correct answer 

and two semantic distractors. The percentage of questions correctly answered for each time 

period was used as the main measure, again taking into account that certain individuals will not be 

able to answer all of the prescribed questions due to differences in life history. The test-retest 

reliability of the scale (r=0.96) was examined by administering the scale twice within a one month 

interval to 10 Alzheimer patients. Dorrego et al (1999) further examined the reliability of the scale 

by calculating its internal consistency, which was high (Cronbach’s a=0.81).

Intercorrelations between the AMS and standardised tests

Comparison measures included in this study were digit span test, Wisconsin Card Sorting test, 

letter fluency test, Boston Naming Test, Token Test, Raven’s Progressive Matrices and the MMSE. 

The Boston Naming Test and Token test were found to be significantly related to performance on 

the AMS scale, and a significant correlation between remote memory and autobiographical 

memory scales were found (r=0.42). The decline in ABM was not graded for the AD patients in this 

study, with no differences between patients and controls in the childhood epoch. This may reflect a 

test effect given that both free recall scores and recognition scores are included in the measure, 

which do not necessarily tap into the same underlying functions, as evidenced by the significant 

differences between participants’ scores on these subsections of the AMS.

Critical appraisal o f the AMS

A critical appraisal of Dorrego et al’s (1999) AMS is rendered particularly difficult given the paucity 

of information provided by the authors in relation to the actual questions included in the measure. 

Whilst the authors have alluded to the remote memory scale comprising 40 famous events and 

names forming a free recall and recognition section, little further information is provided with

49



respect to exactly what those stimuli involve. The same issue arises where the autobiographical 

memory scale is concerned, namely that there is no provision of information regarding the specifics 

of the test questions. Therefore, the commonly noted issues concerning test universality and inter

individuality can not be commented on. Lil<ewise, one cannot establish whether the test questions 

pertain specifically to personal semantic information or to autobiographical events, and whether 

there is contamination of either of these components with respect to the other. Whilst there are 

considerable reservations regarding the efficacy of the test questions included, it is clear from the 

information provided that the fractionation of personal semantic and autobiographical events has 

not been overly considered by Dorrego et al, and furthermore the nature of the recollective 

experience accompanying retrieval of autobiographical facts and events is marl^edly neglected.

1.46 Non-Standardised Methods of ABM assessment

1.46.1 The Autobiographical Memory Fluency Test Dritschel et al (1992)

Dritschel et al (1992) noted the inadequacies of many of the available measures of ABM and 

argued for a need to have additional methods of assessing ABM in order to avoid the biases in 

retrieval that are associated with one given method. Whilst they acl<nowledged that Kopelman, 

Wilson, and Baddeley (1989, 1990) had changed the problem of temporal bias by constraining the 

lifetime period from which memories were requested, systematically sampling across the whole 

lifespan, Dritschel et al now wished to compare participants’ ability to retrieve ABM information with 

their ability to retrieve general semantic information. They reasoned that this could be achieved by 

holding constant the task demands and varying the information sought. Furthermore, this 

represented an attempt to investigate the possible dissociation within autobiographical memory 

between participants’ ability to recall different types of personal information, potentially 

strengthening the idea of a fractionation of the ABM construct.

Dritschel et al (1992) argued that a fundamental limitation of the Galton task is its exclusive focus 

on the aspect of ABM that they claim corresponds to Tulving’s concept of “episodic” memory in the 

sense that only event memory is assessed. ABM is undoubtedly a broader concept than that 

encompassed by personal episodic memory (Brewer, 1986). As has been suggested for semantic 

memory in general (Tulving, 1984), this information may once have been linked to particular 

contexts and coded episodically but now it appears as part of the personal semantic information 

about one’s past. In this case, the term “episodic” is again being used loosely in the traditionally ill- 

defined sense, given that the recollective experience so inextricably bound up with this type of 

memory is neglected in these older definitions. Nevertheless, the ABM fluency measure 

represents a concerted attempt to reliably assess ABM across both levels of personal semantic 

and personal event information, enabling the assessment of possible associations between 

personal and non-personal information (Dritschel et al, 1992).

Life epochs on the AB fluency test

The Autobiographical Fluency Test is a development of the Kopelman et al (1989) AMI schedule in 

which the problems of a ceiling effect commonly demonstrated by control participants are avoided 

by requiring individuals to produce as many items as possible from the various components of the
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test within a specified time limit. As such, the authors note that this results in a task analogous to 

generation of category members or verbal fluency and resembles a method used by Battig & 

Montague (1969) for determining “instance dominance.” The defining feature in this case however, 

is that the information required is autobiographical. Conway & Bekerian (1987) found lifetime 

periods to be an effective probe for eliciting autobiographical information and as such Dritschel et al 

incorporated discrete lifetime periods into the assessment to probe separately for personal 

“episodic memories’’ of specific events and for personal semantic information such as names of 

friends, colleagues, or teachers. The number of items generated from the different types of 

information and different lifetime periods were then analysed using cluster analysis in order to 

obtain an indication of possible dissociations within ABM.

Table 1.8 Description of personal information section of the Autobiographical Memory Fluency Test

Personal Information Section of the Autobiographical Memory Fluency Test

Preschool Primary School 
(5-11 years)

Secondary School 
(11-16/18 years)

Five Years 
Post-school

Current
Memory

Events Events Events Events —

— Friends’ names Friends’ names Other people's 
names
(friends/colleagues)

Other people’s 
names
(friends/colleagues)

— Teachers' names Teachers' names — —

Participants were given a lifetime period and asked to recall events from the period first, followed 

by names of people from it. A time limit of 90 seconds was imposed for each period, however the 

rationale for this time limit is not explained and seems arbitrarily chosen. For the recall of events, 

the instructions emphasised that no detail was required, rather that participants were encouraged 

to report on something even if they only had a vague recollection or fleeting image of it.

As a comparison measure, participants were then instructed to generate items from four semantic 

categories namely vegetables, animals, US presidents’ names, and British prime ministers’ names, 

akin to a standard fluency task. The score on each task was the total number of responses given, 

excluding any repetitions. However, there were no steps taken to ensure that the response was 

accurate or veridical as the researchers reported having difficulties with verification.

Validation o f the AB fluency test

55 participants aged from 38 to 55 years old were used to validate this measure. There was a 

large gender bias in this sample, with a ratio of 6 males to 49 females, suggesting cautious 

interpretation of the results obtained. Dritschel et al (1992) found that there were fewer preschool 

events retrieved relative to primary events, secondary events, and postschool events, with fewer 

events from primary school as opposed to secondary school listed. On the friends’ name task, 

more names of current friends as opposed to names of primary school friends, secondary school 

friends, and post school friends were retrieved. It might be speculated that given the relatively 

younger age of the participants in this sample, current friends might be more salient for participants 

given that they are bound up with their daily lives. On the teachers’ names task, participants
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produced more teachers' nam es from secondary as opposed to primary school, which intuitively 

makes sense given that generally in primary school there is one teacher for the duration of each  

school year, w hereas in secondary school, students will have as many teachers as subjects being 

studied, leading to a preponderance of nam es from that epoch. On other general semantic tasks, 

participants listed more vegetables than animals and more nam es of prime ministers than 

presidents, which may possibly reflect the fact that a British sample took part in this study, 

reflecting merely a cultural difference. Participants who w ere fluent on one aspect of memory w ere  

fluent on others, with fluency operationally defined in terms of items output per unit time. Dritschel 

et al (1992) thus comment that this fluency probably reflects both capacity and effort.

The main findings from this study w ere that the total number of items recalled in each task 

appeared to increase as the recall period becam e more recent, with the number of items produced  

generally higher for personal semantic than for personal “episodic" or event memory. Dritschel et 

al (1992) speculated that this might reflect the fact that personal semantic information is more 

mem orable than episodic information, since it is based on more experiences, however the method 

of recall was heavily semantically-oriented with no scope for participants to comm ent on their 

recollective experience or include additional detail, but rather were encouraged to list off purely 

semantic information. As such, to confer the label of an episodic task on this m easure, especially  

with current conceptual revisions in mind, represents a tenuous assertion.

A hierarchical representation was constructed from the similarity indices by applying a complete  

link cluster analysis (Payne et al, 1988). Two distinct clusters emerged; one consisting of the 

personal memory tasks, the other consisting of the semantic tasks. Within the personal memory  

cluster, Dritschel et al label all the events that clustered together to form an “autobiographical 

episodic” m emory group, seemingly neglectful of the conceptual intricacies that are used to define 

the phenomenon of truly episodic recall. The authors argue that this autobiographical fluency task 

thus encom passes two core elements, namely an episodic component assessing how easily past 

personal events come to mind, and a semantic component tapping into how easily knowledge  

about one’s past come to mind.

Analysis of events and personal semantic information using the AB fluency test 

As in the structured interview of Kopelman et al (1989), the mean number of events and personal 

semantic information reported across the different periods from the current interview indicates that 

there is a temporal gradient in recall across the different lifetime periods. However, Dritschel et al 

(1992) argue their fluency m easure goes beyond the AM I in avoiding ceiling effects with normal 

subjects, thus allowing one to observe associations and dissociations between different aspects of 

normal ABM performance. By separating semantic and episodic components of ABM , and by 

asking for both types of information from different life pehods, Kopelman et al (1989) w ere able to 

show for their group of patients that w henever memory for episodes was impaired, so was memory 

for personal semantic facts acquired during the sam e time period. However, Dritschel et al (1992) 

argue that the Kopelman data give no support for the distinction between episodic and semantic  

aspects of ABM , given the parallels in impairments on both personal semantic and
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autobiographical schedules. Dritschel et al’s results, in contrast, yield positive evidence for a 

distinction between episodic and semantic aspects of ABM. They argue that their results suggest 

some degree of structure, with generation from semantic tasks such as names of animals and 

politicians being relatively closely associated and somewhat separate from recall of 

autobiographical information. Convergent validity was established following from the trend for both 

components of the ABM fluency task (episodic and personal semantic) to show positive 

correlations with general semantic performance. The cluster analysis did not reveal clustering 

within lifetime periods but rather, it showed dissociations (for all lifetime periods) between episodes 

and personal semantic information, with both being distinguished from general non-personal 

semantic information. The authors suggest that this could reflect organisational aspects of memory 

storage or differences in retrieval strategies.

Limitations and Inadequacies o f the AB fluency test

A key failing of the ABM fluency measure is the unequal weighting given to different lifetime 

periods, with a clear over-emphasis on the childhood period, which is given considerably more 

consideration than any other time period. Furthermore there is a significant dearth of information 

covering later adulthood periods, given that the assessment only looks at five years post secondary 

school and neglects all years up to “current memory.” Thus fluency scores obtained on this 

measure are not representative of participants' ability for autobiographical recall in general and a 

cursory picture at best is obtained using this snapshot of the earlier epochs in one’s life.

Where events are recalled, there is a fundamental problem regarding the instructions given to 

participants during the recall phase, in that they are asked to report on memories that are 

seemingly fleeting images or vague feelings, which brings with it the issue of semanticisation of 

memories. The events elicited using this measure, could potentially represent snippets or vague 

impressions of life events, rather than representing vivid and detailed descriptions. Where one 

participant recalls each event with accuracy and confidence, a different participant could achieve a 

similar score based on supposition and faltering guesses. The issue of veridicality is important in 

this case, as participants have been instructed that vague images and hazy memories are valid on 

this measure. There also appears to be a stronger emphasis on the recall of personal semantic 

information rather than event memory, with the lines blurred between what constitutes an 

autobiographical event and that of personal semantics. There is no attempt to uncover the 

recollective experience that accompanies the recall of each event, leading one to strongly question 

the use of terminology such as “episodic” with regard to this ABM assessment. Finally, the 

inclusion of the semantic categories of US presidents and British Prime Ministers hinges on the 

assumption that participants have similar knowledge of and exposure to such public information, 

which Kopelman (1994) notes is not always the case.

Dritschel et al (1992) argue that their fluency task goes further in minimising the effects of task 

demands by always asking subjects to deliberately recollect information as quickly as possible. 

The principle differences between the tasks consist in whether this information comprises an 

episode or a fact, and in which lifetime period is being sampled. They claim that it is surprising that
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a dissociation was observed between personal semantic and personal episodic memory for the 

tasks involving the retrieval of personal information. It has shown that although in amnesic 

patients, both episodic and personal semantic information are impaired in parallel, nevertheless 

there is evidence for a dissociation in normal participants between these two aspects of ABM, and 

for a dissociation of both from more standard measures of semantic fluency. Whilst the 

autobiographical fluency task arguably provides a useful assessment of different aspects of ABM 

without the confounding effect of different types of tasks and without the problem of ceiling effects, 

its limitations in terms of veracity, conceptual definitions of the core underlying constructs, and the 

poorly defined lifetime epochs renders it a less than adequate assessment for use in older 

populations or as an episodic memory measure in general.

1.46.2 Free Narratives Approach Fromholt & Larsen (1991)

Fromholt and Larsen developed an interview technique that started with a 15-minute free narrative 

of life history following the instruction, “Tell me about the events that have been important in your 

life." There was no emphasis on importance given by the interviewer and the time limit was made 

clear in order for participants to structure their narrative accordingly. The interview was tape 

recorded and subsequently transcribed. The interview ended when the time ran out or when the 

participant indicated inability to recall any further events in spite of encouragement.

A cued recall phase was included, however Fromholt & Larsen (1991) do not report on the 

methodology or findings from this phase of the research. Following this, a 10 item meta-memory 

questionnaire was administered in order to gain a subjective evaluation of the participants’ memory 

capacity. The options of “no trouble”, “some trouble” and “much trouble” were presented and were 

scored from 0 to 2 points respectively. The maximum score for memory problems was thus 20 

points. These metamemory ratings are quite obtuse and vague, with possible varying 

interpretations by different participants. Inter-rater agreement for the different variables was found 

to be between 0.80 and 1.0. Participants ranged in age between 71 to 89 years and included 30 

healthy volunteer controls and 30 individuals classified as “demented”, with the diagnosis of 

primary degenerative dementia (SDAT) based on patient journals and staff descriptions of 

symptoms. This patient group may therefore represent a “mixed bag” of different aetiologies, 

rather than a more homogeneous group with similar underlying pathologies.

Scoring system on the Free Narratives approach

A memory was defined as a “thematically delimited set of information that referred to a past event, 

the content of v\/hich separated it from prior and succeeding information” (p.88). Fromholt and 

Larsen used the number of memories produced as a discriminating factor between normal controls 

and patients and furthermore analysed the number of words used by participants in their narratives. 

Repeated memories, defined as a memory retold without any additional information were counted 

separately and not included in any other analyses. The amount of detail recorded for each memory 

was scored using a 3 point scale as follows:
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1 Events expressed in one single sentence.

2 Events reported with up to three additional pieces of information,

3 Events with even more elaborated content.

However, this scoring system is rather loosely defined rendering it quite difficult to judge what 

exactly constitutes a “piece” of information. The difference between an event scoring 2 and 3 

points would hinge on being able to discriminate between pieces of information, yet this 

discriminating factor has not been elaborated on by the researchers. Transitional, or landmark, 

events were defined as events that brought about a major change in the person’s life and roles, 

such as starting school, getting married, having children, and loss of a spouse. These events were 

assumed to be more resistant to forgetting due to their more significant and consequential 

character, and were found to constitute a clearly larger proportion of the memories among the

patient sample than the normal controls. Events were also analysed in terms of emotionality

according to their emotional valence of positive, negative or neutral, and were labelled in terms of 

being public or private events.

Limitations and inadequacies o f the Free Narratives Approach

Fromholt and Larsen (1991) claim their free narratives approach provides a rich picture of the 

stages of dementia and is useful as a research instrument with potential applications for clinical 

work as a diagnostic tool. However, the unconstrained nature of the tool points towards the 

fundamental problems that are inherent in other assessments of this type, such as word-cueing 

techniques, given that the distribution of memories produced across the lifespan may not reflect the 

natural temporal gradients found using other techniques but more so a bias to recollect events from 

the most salient or eventful epochs in one's life, usually the early adulthood period as this is the 

time of greatest change or transitional events.

1.46.3 Diary o f Autobiographical Memory Linton (1975)

Thompson et al (1996)

Linton (1975) was one of the first to introduce the concept of using diaries as a means of verifying 

past events in memory assessment. There was no life period constraint imposed in this six year 

study of the researcher’s own memory. Linton wrote a description of two daily events and re-read 

two of the written events once a month in an attempt to remember the events and estimate the 

order of their occurrence and their dates. Factors considered by Linton in her subsequent analyses 

included both the salience of the event and the importance of the event at both time of recording 

and at time of recall. Thompson et al (1996) however extended this assessment tool by spending 

15 years collecting nearly 450 daily diaries from college students, which they claim represents a 

departure from the “expert” diaries traditionally cited in self-studies by memory researchers. Most 

of the diaries spanned a period of 10-15 weeks but six of the diaries were more extensive, ranging 

from 18 months to 30 months. Participants were told to record one event per day, with each event 

briefly described and subsequently rated for such characteristics as memorability, pleasantness, 

and emotional involvement. This was completed at the time of reporting the event, and also 

several months later.
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1.46.4 Involuntary Autobiographical Memories Diary Berntsen (1996)

This is a modification of traditional diary studies, wherein the participant is asked to keep a diary in 

which to record those instances of “spontaneous recollections” of past experiences immediately 

after they happen. As such, this is purported to document instances of involuntary recall as the 

participant has not been cued or asked to engage in any directed recall attempt. Participants are 

required to state their age in the remembered event, the emotional content of the event on a 5 point 

rating scale from very negative to very positive, how usual the remembered event appeared on a 5 

point scale from very usual to very unusual. Participants were also asked to indicate their 

frequency of prior rehearsal of the event using a 5 point scale ranging from very often to never 

talked about it, and to note whether the memory recalled was a specific episode or more a 

summarised version of the event.

Limitations and inadequacies of diary studies

Whilst the issue of veridicality can be controlled for under such circumstances, diary studies bring 

with them further methodological concerns. To construct an efficient test material that incorporates 

the information provided in diary studies and takes stock of the vast inter-individual differences in 

life experiences and reporting of events, would take considerable effort and represent quite a 

formidable endeavour resulting in an unwieldy assessment tool. As such, diary studies are more 

suitable for single case studies of individual reporting of events, and as a means of cross-checking 

reported event details with those recalled by the individual. The applicability of diary studies is 

curtailed when one considers the studying of ABM recall using this method in populations with 

compromised memory function, where the task would prove cumbersome and unsuitable. Thus 

the value of diary studies in this sense provides a snapshot across a short period of time within a 

narrowed range of potential study participants.

1.47 The advent of content-based measures of ABM

The instruments discussed thus far have pertained exclusively to the more traditional measures of 

ABM, some of which are commonly referred to in the literature and remain popular within the 

domain of neuropsychological testing such as the AMI (Kopelman et al, 1989) and the 

Autobiographical Fluency Test (Dritschel et al, 1992). This review has sought to demonstrate that 

such measures provide a tentative stab at probing the construct of ABM, without recourse to 

assessment of the true conceptual meaning of the episodic and semantic components of such 

ABMs. As has been discussed, there is a propensity to merge the two constructs and equate the 

recall of personal information as constituting something that is episodic. However, as has been 

consistently asserted, in line with Tulving’s theorising, in order to fully dissociate personal semantic 

memory from that of episodic autobiographical memory, efforts to probe the recollective experience 

accompanying recall must be included. The following section pertains solely to those measures 

that attempt to dissociate episodic memory, as defined by Tulving, from other varieties of 

autobiographical recall, according to the level of contextual detail or the nature of the conscious 

awareness that accompanies retrieval. Measures that purport to examine the episodic nature of 

memories based on the level of contextual detail recalled are referred to here as "content-based"
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assessments, and may include paradigms such as the Remember/Know procedure in an attempt 

to unravel the subcomponents of ABM further.

1.47.1 Event details checklist (Moscovitch et al, 1999)

Moscovitch et al (1999) cite Tulving’s original thesis regarding the capacity to mentally travel 

backwards and forwards in mental time, depending on autonoetic consciousness as being the 

essence of episodic memory. Drawing on findings using Multiple Trace Theory (Nadel & 

Moscovitch, 1997, 1998), and the well documented selective deficit in what is labelled as “episodic” 

memory in amnesic patients, Moscovitch et al re-examined some of their previously collected data 

and found that in amnesic patients without frontal dysfunction, remote memory loss was small and 

not noticeably worse for personal autobiographical episodes than for historical events that 

happened before birth. They noted, however, that responses of the amnesic group were markedly 

less detailed than those of controls. Moscovitch et al critiqued the standard methods of ABM 

assessment for their limited 3 point scales, rendering them not sensitive enough to pick up this 

difference.

Scoring system o f the Event Details Checklist

Given the circumscribed nature of the standard scohng systems, Moscovitch et al proposed to 

capture more of the richness of an episodic memory by modifying the Memory Characteristics 

Questionnaire created by Johnson, Foley, Suengas & Raye (1988). The MCQ provides a detailed 

list of phenomenological details that facilitates the distinction of perceived events from those events 

that have been imagined, on the basis of qualitative characteristics such as perceptual and 

contextual details of the memory. Moscovitch et al (1999) extracted the most salient items from the 

MCQ in order to form the Event Details Checklist, which comprises seven types of details as 

follows: (i) Event Detail, (ii) Temporal Detail, (iii) Perceptual Detail, (iv) Spatial Detail, (v) Emotion, 

(vi) Implication, and (vii) Other. Event Detail includes information about what people said or did, 

what actions occurred, whereas Other refers to details not captured by the other categories such 

as thoughts or what occurred prior to or after the target event. The remaining categories were 

deemed to be self-explanatory. A 7 point scoring system was employed with one point allotted for 

each detail provided, from which a Total Detail score was derived. Moscovitch et al (1999) note 

that responses were only scored if a unique episode was specified, consistent with the idea that 

episodic memory refers to memory for a particular event as opposed to a general recurring event, 

the latter of which would be given partial credit under the older scoring systems in ABM 

assessments. Using this fine-grained scoring approach, Moscovitch et al re-analysed data from 

the Moscovitch and Melo (1997) study and found that amnesic patients were able to recall as many 

specific autobiographical events as healthy controls but required much more prompting to arrive at 

their recollections. Furthermore, the memories elicited were considerably less detailed. 

Yaschyshyn et al (1998) then conducted a study in which participants were asked to recall two 

autobiographical events and two public historical events from each of five life periods as detailed in 

Table 1.9.
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Table 1.9 Lifetime periods and age of participants in the Event Details Checklist

Lifetime Period Age of participants

Childhood Under 12

Adolescence 13-19

Early Adulthood 20-30 for participants younger than 60 
20-40 for participants older than 60

Middle Adulthood 30-40 for participants younger than 60 
40-60 for participants older than 60

Recent Within the last year

Life epochs on the Event Details Checklist

The differences in age brackets for the Early and Middle Adulthood lifetime periods represents an 

attempt on the part of Moscovitch et a! (1999) to include as much of the lifespan as possible in 

participants of varying age ranges, without eschewing valuable data as is often the case in ABM 

assessments. Participants were asked to recall two distinct events from each lifetime penod, 

however if no specific event was recalled they were given a list of 75 commonly experienced 

autobiographical events and historical events, decade by decade, in order to jog a memory the 

participant could describe.

Methodological limitations with the Events Details Checklist

Moscovitch et al (1999) reported that although the central “gist" of the memory was preserved in 

amnesic patients, many of the details of the memory, “those aspects that make it truly episodic in 

the sense that one can literally re-experience i t  (p.338) were essentially lost. This assertion rests 

on the assumption that amnesic participants are not re-experiencing those impoverished memories 

or conversely that healthy controls are re-experiencing those memories that contain high levels of 

contextual detail. However, there is no attempt to establish whether this is the case, as Moscovitch 

et al (1999) rely on the assumption that participants who provide more contextual details 

necessarily re-experience such memories, without any empirical evidence to suggest this is the 

case. The authors conclude that “an important feature o f episodic memory is a sense o f re- 

experiencing an event that entails not only knowing its gist, but depends crucially on bringing to 

mind perceptual, spatial, and emotional aspects o f the even t and as a result “one can argue that 

much o f what makes memory episodic is effectively lo s t in amnesia (p.342). Whilst Moscovitch et 

al (1999) arguably do acknowledge that there is another crucial feature of episodic memory aside 

form the level of contextual detail recalled, namely the autonoetic experience, and that this has 

received less attention within the literature, they ardently cling to the notion that contextual details 

are adequate as an index of episodic memory, overlooking the heart of Tulving’s original premise. 

As Buckner and Wheeler (2001) contend, memory content extends beyond simple sensory details 

of an original episode to include abstracted forms of representation, such as verbally mediated 

thoughts, emotional content, and even a sense of the personal perspective of the rememberer. 

Prominent theories have noted that these abstract forms of representation are central to the 

experience of remembering (James, 1890; Tulving, 1983) and yet it is this experiential facet of 

retrieval which remains largely neglected.
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1.47.2 The Autobiographical Interview Levine et al (2002)

Levine et al (2002) sought to address the hypothesis that ageing negatively affects episodic ABM, 

whereas semantic ABM is preserved or even facilitated among older adults, by compiling a new 

measure called The Autobiographical Interview. The premise of this technique rests in the 

sampling of participants’ autobiographical recollections across five life periods and scoring 

according to a standardised system in which details are assigned to various phenomenological 

categories. Inherent in the method of Levine et al (2002) is the assumption that their scoring 

system reflects a distinction between episodic and non-episodic facets of ABM. It is for this reason 

that the Autobiographical Interview is referred to in this review as a “content-based” assessment of 

ABM, given its reliance on details in specifying whether a memory is episodic or otherwise.

Levine et al (2002) characterise episodic details according to categories adapted from the Memory 

Characteristics Questionnaire, an instrument in which a distinction between perceived and imaged 

events can be made (Johnson et al, 1988), and which is also sensitive to age differences in ABM 

recall (Hashtroudi et al, 1990). In contrast, non-episodic details included semantic information as 

well as repetitions and editorial and metacognitive statements. Levine et al (2002) comment that 

an earlier version of the Autobiographical Interview was used by Moscovitch et al (1999) in their 

Event Details Checklist to document specific episodic retrieval deficits in patients with amnesia 

resulting from medial temporal lobe and diencephalic damage.

Separation o f episodic from semantic details

Based on the stnct assertions of Moscovitch et al (1999) in which it is firmly contested that it is the 

details which make an event truly episodic, Levine et al (2002) have continued in this vein, yet 

modified their measure in order to separate what they term episodic from non-episodic details. At 

this point, it would appear that the very terminology adopted by Levine et al (2002) is somewhat 

suspect as it implicates the idea that autonoetic re-experiencing can be predicted on the basis of 

the presence of certain instances of details. However, in an attempt to flesh out the issue of 

episodic re-experiencing, Levine’s instrument incorporates a standardised qualitative rating system 

as an additional measure.

Life epochs on the Autobiographical Interview

Participants comprised 15 younger adults ranging in age from 19-34 years and 15 older adults 

ranging in age from 66-89 years. Memories were probed from across five life periods as 

documented in Table 1.10.

Table 1.10 Breakdown of life periods used in the Autobiographical Interview (Levine et al, 2002)

Life Period Age

Early Childhood Up to age 11

Adolescent/teenage years 11-17

Early Adulthood 18-35

Middle Age 35-55

The Previous Year <1 year ago
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The life periods delineated by Levine et al (2002) raise a number of potential methodological 

problems, most notably the seemingly preferential focus on those life periods from the earliest 

periods in a participant’s life. The period of Adolescence is included as a separate epoch from the 

age of 11-17 years old, yet it must be noted that the concept of Adolescence is something of a 

modern phenomenon used to demarcate a time period in which individuals are no longer children 

yet cannot bear the full responsibility of adulthood. Where elderly populations are concerned, this 

model of Adolescence is somewhat untenable, given the common occurrence for individuals to 

enter into the workforce at the age of 16 and thus assume adult responsibilities. Whereas 

adolescence might be an applicable life period for the young sample in Levine’s cohort, the 

applicability of this epoch as one which is qualitatively different and merits inclusion in its own right 

remains questionable. A further issue with the time periods included by Levine et al (2002) is that 

of the remarkable gap between the end of the Middle Age period (35-55 years) and that of the 

previous year. The participants in Levine’s older sample ranged in age from 66 up to 89 years old, 

and thus there is a period spanning a potential 11-34 years in which participants' memories are not 

sampled. The exclusion of memories from the later stages of life in elderly participants represents 

a persistent omission within the literature and one which potentially could alter the profile of recall 

gleaned from such methodology.

Scoring procedure on the Autobiographical Interview

All participants selected one memory from each life epoch, with younger adults asked to select 2 

events from the early adulthood period in lieu of the middle-age period. Levine et al (2002) also 

manipulated the conditions of retrieval support presented to participants, with increasing structure 

across three conditions, namely free recall, general probe, and specific probe. In the recall 

condition, participants were free to speak about the event in question without any interruption from 

the examiner, continuing until it was evident they had reached a natural ending point. The general 

probe concerned the clarification of the original instructions and encouraged a greater recall of 

details with the option of selecting an alternative event that was more likely to result in successful 

retrieval. Finally, in the specific probe condition, the structured interview adopted from the Memory 

Characteristics Questionnaire (Johnson et al, 1988) was administered, designed to elicit additional 

details that were not spontaneously recalled. Levine et al (2002) defined a detail as a unique 

occurrence, observation, or thought, typically expressed as a grammatical clause (i.e. subject and 

predicate), with two broad groups of details warranting particular scrutiny in the test protocol. 

Internal details are those that pertain directly to the main event described by the participant, and 

are specific to time and place. Internal details were separated into five mutually exclusive 

categories, namely event, place, time, perceptual, and emotion/thought. Levine et al (2002) 

consider such details to reflect episodic re-experiencing, a contentious view given that it is the 

experimenter who infers on the basis of the presence or absence of a certain category of details 

whether the participant has undergone some element of re-experiencing of the original event. 

Whilst the presence of contextual details is undoubtedly an important facet of autobiographical 

event recall, a more prudent line of enquiry might simply involve directly asking the participants 

themselves whether they feel they are re-experiencing the original event, rather than the bestowing 

of this judgment by the experimenter on an ad hoc basis.
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External details pertained particularly to semantic categories such as factual information or 

extended events that did not require recollection of a specific time and place. Repetitions and 

other details were also classified as external. Furthermore, details pertaining to specific 

autobiographical events, other than the main defined internal event were classified as external 

details. Levine’s procedure then involved the summing of details for each category to form internal 

and external composites. The ratio of internal to external details indicated the proportion of details 

per memory, labelled by Levine et al (2002) as reflecting episodic re-experiencing unbiased by the 

total verbal output. However, as previously mentioned, this is judged as reflecting re-experiencing 

when participants have not been asked to provide their own subjective judgments.

Table 1.11 Scoring system devised by Levine et al (2002) for the Autobiographical Interview

Internal
Details

Nature of Detail External
Details

Nature of Detail

Event Happenings, individuals 
present, weather conditions, 
physical/emotional actions, 
reactions in others.

Event Specific details from 
other incidents, 
external to the main 
event recalled.

Time Year, season, month, day of 
week, time of day.

Semantic General knowledge 
or facts, ongoing 
events, extended 
states of being

Place Localisation of event 
including the city, street, 
building, room, party of 
room.

Repetition Unsolicited repetition 
of details.

Perceptual Auditory, olfactory, tactile, 
taste, visual and visual 
details, body position, 
duration.

Other Metacognitive
statements,
editorialising.

Thought/Emotion Emotional state, thoughts, 
implications.

Based on the internal-external details ratio and the ratings assigned along the various axes 

mentioned above, memories were then further scored according to a 4 point memory scale, 

depicted below in Table 1.12.

Table 1.12 Scoring system used by Levine et al (2002) to classify memories as episodic or otherwise

Score Description of Memory

3 A rich, highly specific, evocative, and/or vivid description 
that appears to emerge from a feeling of re-experiencing.

2 A detailed description that falls short of 3 points in the 
degree of richness.

1 A description that is limited to general, non-specific 
information but is still episodic in nature.

0 No mention of information pertaining to the specified 
category, or a response that is based on semantic 
knowledge rather than episodic memory.
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This scoring system bears strong resemblances to other content-based paradigms such as that of 

Piolino et al (2002) in which the level of contextual detail is used as the guiding principle for the 

subsequent labelling of the memory as episodic or otherwise. With Levine et al’s (2002) scoring 

system, a number of issues warrant discussion, particularly in relation to the phraseology used. 

From Table 1.12 above, it would appear that there is little difference between a memory at the 

higher end of the scale that receives maximum points and that which scores 2 points, save for the 

“degree of richness”. However, there is no further clarification as to how exactly one should 

quantify this difference, with the implication that the cut-off point is something rather subjectively or 

arbitrarily defined. A further poorly specified turn of phrase emerges at the level of 1 point, where 

the memory essentially concerns non-specific, general information, yet the authors classify this as 

being “still episodic in nature”, a description that appears to render the previous two levels of 

scoring somewhat redundant. If such low general, non-specific memories are nevertheless scored 

as episodic, the two higher scoring categories of 3 and 2 points seem somewhat meaningless 

unless one is interested in the degree of episodicity of a memory, an idea that is largely at odds 

with Tulving’s expression of episodic memory being defined by the particular level of 

consciousness that recall evokes. Furthermore, if a memory is general and does not involve 

specific details, this would point towards its being non-episodic as it is unlikely to induce a rich 

autonoetic experience.

Inclusion of ratings scales on the Autobiographical Inten/iew

In conjunction with the above details scoring system, a number of 6 point rating scales were 

included along the following indices; Episodic hchness. Time, Place, Perceptual, Thought/emotion, 

Time integration. The episodic hchness and time integration categories were based on an overall 

assessment of the event by the experimenter. The sum of the ratings pertaining to episodic re- 

experiencing formed the ratings composite score with a maximum score of 18 points. Time 

integration, the ability to integrate the recalled episodic event into a larger time scale by giving 

additional temporal contextual information or relating it to other life periods was examined as a 

separate rating category as it related to life history information and not re-experiencing by 

definition. This is an important issue to consider within the appraisal of Levine’s measure in 

general, as it is not clear from the outset whether they have a formal definition in place regarding 

what constitutes episodic re-experiencing. It is arguable that the authors have failed to elucidate a 

clear working definition of this construct but seem to have constructed it in a haphazard fashion 

based on the subsequent consideration of the details provided. An additional rating was assigned 

according to the four level (0-1-2-3) scheme for personal episodic memories as described in 

Kopelman et al’s AMI. The AMI rating scheme takes into consideration the amount of detail 

provided and the specificity to time and place of a particular recollection, and was incorporated by 

Levine et al (2002) as a measure of external validity. However, this approach seems somewhat 

circular in nature, given the well-documented brevity of the AMI and its failure to effectively assess 

the full richness of contextual detail during recall. By including a scale that constrains the focus to 

that of what/where/when, the phenomenology of contextual recall is largely neglected.
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Methodological limitations o f the Autobiographical Interview

An important point to note is that the ratings on the rating scales were not assigned by the 

participant but rather by the experimenter, thus introducing a potential source of bias during the 

procedure. If the experimenter was not administering the Autobiographical Interview “blind”, this 

raises the possibility of proffering lower ratings for patients and elderly participants whether 

unwittingly or othenwise. Episodic Richness concerns “the overall degree to which a feeling of re- 

experiencing was conveyed”, which represents an attempt to embrace the recollective experience 

presumably felt by participants as they engage in recall of the detailed event. However, for the 

experimenter to rate this dimension represents an extremely inferential procedure that loses sight 

of the more parsimonious approach of simply asking participants to make such ratings themselves. 

It is highly suspect that the experimenter should confer such ratings of “re-experiencing” upon the 

memory described by the participant and ultimately bypass the essence of episodic memory in that 

it is conceived as being a highly subjective experiential phenomenon that is underpinned by the 

personal feelings, thoughts and mental time travel of the self, which can only be gleaned by a 

process of introspection. In placing the locus of control in the hands of the experimenter, Levine et 

al (2002) have arguably lost sight of the quintessential hallmark of episodic re-experiencing. A 

much more ecologically valid approach would be to allow the participant to rate the recalled 

memory according to the degree of their personal re-experiencing as a relatively simple and more 

efficient means of establishing that a memory has been re-experienced, rather than inferring from 

the presence of details that this is necessarily the case. Such is the main folly of the content-based 

approach.

Perhaps there is merit in Levine et al’s procedure with regard to the distinguishing of details that 

are more likely to reflect episodic recollection from those that point towards more semanticised 

recall, however this distinction appears to be all but lost when the scoring system of memories is 

implemented with the focus shifting more to quantifying whether the memory itself reflects episodic 

or semantic retrieval. However, the lack of corroborating empirical evidence to associate either 

internal or external details with high or low levels of subjective re-experiencing would hint at the 

fragile premise of this measure. It is suggested that a more fruitful approach would be to discard 

the scoring system employed by Levine et al, in favour of concentrating further on the distinction 

between internal and external details and attempting to ascertain whether such differing categories 

of details actually reflect phenomenologically distinct levels of conscious awareness during recall. 

If this could be demonstrated, a details-oriented analogue of the Remember/Know paradigm more 

suited to assessment of ABMs could be crafted.

1.47.3 The Details Subscale o f the TEMPau Measure (Piolino et al, 2002)

As mentioned previously, some of the fundamental methodological failings of older measures of 

ABM include the lack of specificity regarding the epoch in which an event occurred, with cueing 

techniques in particular not constraining participants to produce memories from across the lifespan. 

Piolino and colleagues thus argued that obtaining knowledge of the age of participants for the 

bounds of each time period allows one to differentiate between the effects of age, retention interval 

and age of encoding, and potentially offering further valuable insights into the effects of age on

63



episodic and semantic autobiographical life span retrieval. 52 healthy normal participants aged 

betvi^een 40 and 79 years old were recruited for the study in which a new semi-structured 

autobiographical questionnaire was administered.

The new measure was based on the previous techniques espoused by Kopelman et a! (1989, 

1990) and Borrini et al (1989) assessing both the ability to recall general information (semantic 

memory) and the ability to recall specific events (episodic memory) situated in time and space. In 

an attempt to ameliorate the failings of previous assessments where neglect of certain epochs is 

concerned, this questionnaire deals with the current year and, according to the age of the subject, 

five to eight time periods as delineated in Table 1.13 below. This approach represents the most 

effective means of probing memories across the lifespan of an individual, and avoids the pitfalls of 

previous measures in which it has been shown that attempts to aggregate the lifespan into discrete 

epochs often result in the loss of data most notably in the later periods of an older individual’s life.

Table 1.13 Decade by decade approach for life epochs used by Piolino et al (2002)

Piolino et al (2002)
_______ life epochs_______

1920's
1930’s
1940’s
1950’s
1960's
1970’s
1980's
1990's

_________ 2000's_________

Composition of Piolino et al’s (2002) ABM assessment

The autobiographical assessment comprised two subsections, namely a general information recall 

test, followed by a specific event recall test in which participants were asked to reproduce specific 

information about themselves and to remember personally experienced events, situating them in 

time and space respectively. This corresponds loosely with Kopelman et a l’s (1989) attempts to 

fractionate ABM into subcomponents of personal semantics and autobiographical incidents on the 

AMI. However, the procedure developed by Piolino et al where the probing of personally 

experienced events was concerned differed largely from that offered by previous test measures. 

The experimenter asked participants to describe their past events in as much detail as possible, 

with no time constraints imposed, according to the following instructions (p.243),

“Describe out loud and with as much detail as possible, what happened, as if you are able to relive 

it: what you did and felt, the circumstances and whom, where and how it happened. If you are 

recalling, for example, holidays at the seaside, you must avoid general descriptions, giving precise 

memories of a particular event, which happened on a day during these holidays.

During the task, an instruction sheet was provided for participants, indicating the period under 

consideration, his or her age during this period, and the instructions, in particular the definition of 

memory requested in the test. It is important to note that this definition considered an episode to
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represent an event that lasted less than a day that he or she could relive with details, along with a 

checklist of questions for example, “What was done or said? What happened? What were his or 

her thoughts, perceptions, or emotions? Where did it happen, with spatial details? When did it 

happen, with temporal details?” The entire test session lasted on average 2 hours and 30 minutes, 

which is admittedly a lengthy test session by any standards and could be considered overly 

draining for administering in clinical populations. However, such is the cost of attempting to create 

an all-inclusive assessment in which no life epoch is neglected.

General information recall task

As shown in Table 1.14 below, four broad categories pertaining to personal semantic information 

were included in the general information recall task, consisting of recall of names, scholastic or 

professional life, an important date, and personal address. Participants were encouraged to 

remember as accurately as possible the general information asked for and, if possible, to add 

additional information.

Table 1.14 Material probed on the general recall subscale of Piolino et al’s (2002) measure

General Recall Topics Inform ation Required

Names Surname or first name 
Profession or relationship to the participant 
Whether he or she had known this person outside 
the period in question.

Scholastic/Professional Life Name of the institution 
Location
Nature of study or work

An Important Date Complete date (month and year) 
Location

Personal Address Complete address (town and street) 
Type of housing

In order to make the procedure less constrained and to tolerate certain instances of inter

individuality, substitute questions were provided to deal with certain particular cases. For example, 

participants who had lived in the same dwelling for several decades were asked to give any other 

addresses frequented, or conversion work carried out, or a purchase made during the period. 

Whilst Piolino et al (2002) have arguably attempted to remedy the problem of creating a universal 

measure that is tolerant of individual differences, the questions used as substitutes in this instance 

may not represent a best fit in terms of analogues for “personal address”. Likewise, for participants 

without a professional activity at the period in question, the topic of professional life was extended 

to the professional activity of the partner, the school life of the children, or leisure activities, 

questions which are not strictly autobiographical and are somewhat removed from the personal 

past of the individual. However, Piolino et al (2002) assert that such questions of replacement 

nevertheless had to concern a personal event and not a reported event.
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Scoring Procedure for the General Information Subscale

For each time period examined, each general recall topic was scored out of 3 according to the 

amount of information remembered. Generally, a point was given for each piece of information 

accurately recalled, 0.5 of a point when recall was partial and 0 when there was an absence of 

recall or what was recalled was not confirmed at the retest.

Specific Event Recall

Instructions specific to each topic introduced the task of recalling the four events per period, with 

participants required to provide as much detail as possible. If the participant demonstrated 

difficulty in carrying out the task, he/she was prompted to use cues about each topic as listed in 

Table 1.15. When a general memory was produced, participants were encouraged to be more 

specific with the spatial and temporal context and to detail the circumstances of a particular 

incident.

Table 1.15 Material probed on the Specific Event subscale of Piolino et al’s (2002) measure

Specific Event Topics Example of Cues Provided

A meeting or event linked to a person, a school A day with a teacher or school friend, in the 
primary or secondary school

A professional event Does this remind you of a particular day? 
Did this only take place once?

A trip or journey Does this remind you of a particular day? 
Did this only take place once?

A family event A birth, a marriage, a death, Christmas, a birthday

Scoring procedure for the specific event subscale

Following three cues and/or encouragements, the absence of an answer was given a score of 0. 

Each event was scored on a 3 point episodic scale based on that of Baddeley and Wilson (1986) 

and used by Kopelman et al (1989) and Borrini et al (1989). A specific memory, situated in time 

and space and with details especially of a phenomenological kind (perceptions, emotions, 

thoughts, images, etc) was given a score of 3 points. The critical factor, according to the authors, 

which allowed them to differentiate between a specific event (scored 2.5) and a specific detailed 

event (scored 3) was the inability despite many encouragements to add details concerning the 

source of acquisition, akin to source memory. Piolino et al (2002) cite previous findings of Brewer 

(1996), and Moscovitch et al (1999) in which it has been demonstrated that the presence of details, 

particularly phenomenological, is a sensitive episodic criterion, however the studies mentioned did 

not demonstrate any attempt to investigate the subjective conscious awareness accompanying 

retrieval of such memories, which one could argue at best represent instances of episodic-like 

memory or the more traditional conceptions of episodic memory, as the presence or absence of 

autonoetic consciousness on such measures cannot be verified. Piolino et al (2002) argue that 

such studies show in a standard autobiographical assessment if the subject is truly reliving the 

event and its encoding context, a somewhat contentious assertion without empirical evidence 

demonstrating the instantiation of autonoesis.
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Verification and re-testing of memories

A re-test which lasted 1-1.5 hours was carried out 12±2 days later to assess the accuracy of the 

memories, thus ensuring a standard of validity was obtained. At the retest the participant was 

required to reproduce in a random order the general information and specific events produced in 

the questionnaire from a cue taken from the participant’s original answer. The authors note that 

the accuracy of recollection was assessed according to consistency over the test-retest procedure. 

Comparison between the test and retest was designed to maintain, adjust, or reject the initial score. 

The reliability correlation between the two sessions of scoring was high (r=0.92).

Scores elicited from the specific events subscale

Two principal autobiographical scores were recorded per age period examined.

(i) a global general information score (max: 4x3 =12)

(ii) a global event score (max; 4x3 = 12).

The first score (global general info) was a measurement of personal semantic memory, whereas 

the second score corresponded to a measurement of event autobiographical memory, which 

Piolino et al (2002) argue represents the standard episodic memory score used in the AMI

(Kopelman et al, 1989) but taking into account all types of recall, specific and generic. Thus Piolino

et al (2002) recognise the inherent problems in the AMI, whereby both specific and general events 

that contain information regarding the what/where/when of a memory can be conferred with the top 

score of 3 points on the AMI, and thus inaccurately labelled as episodic.

Table 1.16 Piolino et a l’s (2002) scoring system for specific event memories on the autobiographical measure

Score Description of IVIemory

3 Specific event
(isolated, situated in time and space) Vi/ith details (thoughts, 
emotions, images, etc.

2.5 Specific event
(isolated, situated in time and space) without detail.

2 Detailed generic event
(repeated or continuous, situated in time and space)

1.5 Generic event
(repeated or continuous situated in time and space)

1 Vague event
(repeated or continuous with little detail of time or space

0.5 Vague personal impression 
(content and circumstances very vague)

0 Absence of an answer or general information.

However, Piolino et al (2002) elaborated on a more stringent criterion regarding assessment of 

episodic memory, in order to be consistent with the definition of episodic memory that refers to 

memory for a particular episode, lasting less than a day, and not a more general event which would 

receive a score below 2.5 points on their scoring system. Piolino et al (2002) regarded a score of 

2.5 points as indicative of episodic memory, whereas the maximum score of 3 points was
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considered as a more strict m easure of episodic memory (strictly episodic recall). The authors cite 

Moscovitch et al (1999) who keenly declare that the details of a specific memory are those aspects 

that m ake m emory “truly” episodic in the sense that one can literally re-experience it, yet as been 

commented previously such claims lack any robust empirical data where the actual re-experiencing 

of participants is concerned. Using this new scoring protocol, Piolino et al (2002) refer to events 

with a score below 2 .5  as being more or less semanticised (de-contextualised) and w ere not 

recorded specifically, but their num ber corresponded to the complement of the number of specific 

events, each subject recalling four events per time period except for the most remote time periods.

Criticisms o f the Piolino et al (2002) m easure

The m easure devised by Piolino et al (2002) does much in the way of furthering the investigation of 

episodic ABM s in line with Tulving’s original assertions, however, is relatively circumscribed in the 

approach it takes by limiting the focus of enquiry to that of a purely content-based assessment. 

The authors note that the scoring scale takes into account the specificity of the content, spatio- 

temporal situation and the presence of details indicating that the “subject relived the episode 

mentally" (p.247), however without any subjective rating scales to exam ine the subjective 

recollective experience in participants, this statem ent appears to be something of a leap of faith. 

Furthermore, the scoring system specifies in advance how an episodic ABM  should present, in 

terms of the level of contextual detail, which is something of an a priori definition based on the 

conception of episodic memory in line with that of “episodic-like” memory assessm ent in the animal 

kingdom. By solely emphasising the elements of what, where, and when in inferring that a 

participant has relived the event, Piolino et al (2002) have relied overly on the content of the 

retrieved memory. There is little debate as to the importance of the contextual details that are 

recollected during ABM retrieval, yet to fully understand the phenomenon of episodic memory one 

must delve further into the accompanying subjective re-experiencing of past events in order to tap 

into the construct of autonoetic consciousness. This has been attempted to date by implementing 

the Rem em ber/Know paradigm in an effort to dissociate autonoetic (self-knowing) from the noetic 

(knowing).

1.47.4 The R em em ber/Know  Paradigm

Tulving (1983, 1985) ascribed the term “remembering" to refer to expressions of autonoetic 

consciousness and the term “knowing” to refer to expressions of noetic awareness, proposing that 

rem em ber and know judgments m ade by participants could be used as subjective reports of 

autonoetic and noetic awareness respectively, which in turn could be used to dissociate episodic 

from semantic memory. Tulving (1985) further demonstrated that subjects could readily 

understand the distinction between the two kinds of awareness and could report them using 

rem em ber and know responses. In essence this paradigm attempts to operationalise the 

distinction between recognition when it is accompanied by feelings of remembering, when various 

self-reflective experiences come to mind, and recognition when it is accompanied by knowing, 

when there are strong feelings of familiarity but nothing else comes to mind (Gardiner, Ramponi, 

Richardson-Klavehn, 1998).
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The R /K  Paradigm  Procedure

The Remember/Know test session typically requires subjects to study a list of words which are then 

re-presented for a recognition test, randomly mixed with other unstudied words. Participants are 

asked to make "Yes” or “No” decisions about whether the words had appeared in the study list. If 

subjects give a “yes” response, they are required to additionally respond with a “remember" or 

“know” judgment. A remember response connotes that the subject could consciously recollect 

something that they experienced at the time that the word was studied, whereas a know response 

indicates that they could not do that, but recognised the word “on some o ther basis" (Tulving, 1985, 

p.8). Gardiner (2002) has noted that this criterion of “some other basis” has subsequently been 

more specifically defined. For subjects to give a know response, they must be confident that the 

test word was in the study list because it gives rise to strong feelings of familiarity in the 

experimental context (Gardiner & Richardson-Klavehn, 2000). The definition of knowing 

emphasises feelings of familiarity that are associated with a recent but unremembered context as 

distinct from “just knowing” in the sense that one just knows that Paris is the capital of France 

(Gardiner, 2002). This represents a phenomenological difference, yet both types of knowing are 

underpinned by expressions of noetic consciousness rather than autonoetic consciousness. 

Wheeler (2000) remarks that the very fact that participants are readily willing to make know 

responses is evidence that people can make judgments about single episodes from the recent past 

without relying upon episodic memory.

Proposed theoretical m odels reflecting underlying processes o f the Fi/K paradigm  

Gardiner et al (2002) described three models concerning the nature of the underlying processes. 

Firstly, Tulving’s (1985) original proposal states that R responses reflect the subjective experience 

of retrieval from episodic memory, whilst K responses reflect the subjective experience of retrieval 

from semantic memory. Secondly, Rajaram (1996) asserts that R responses reflect the 

distinctiveness of processing at study, whilst K responses reflect the fluency of processing at test. 

Finally, Jacoby, Yonelinas and Jennings (1997) proposed that R and K responses can be identified 

with the processes of recollection and familiarity respectively, which are thought to underlie 

recognition memory. Yet, as Gardiner (2002) notes, recognition decisions are objective (third- 

person) whereas as R/K judgments are subjective (first-person). However, he reiterates that R/K 

judgments can be checked for validity by asking subjects to describe the bases of those judgments 

after they have been made, a similar procedure to Piolino et al’s (2003) “justified R” approach 

discussed below. Gardiner et al (1998) reported that the descriptions given by subjects for 

remember responses always included specific contextual details connected with the study-list 

presentation of the test word. Converging evidence for the validity of R and K responses has also 

been provided by studies of “source memory”, whereby subjects demonstrate that they can judge 

with some accuracy presentation details such as relative position or spatial location for items they 

claim to remember but not for items they claim to know (Perfect et al, 1996).

fR/K and the relationship with Confidence Judgm ents

Remembering and knowing have been linked to confidence in memory, and Gardiner (2000) has 

claimed that it is surely the subjective state of awareness that gives rise to confidence in memory
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according to Tulving’s original proposals, and not confidence that gives rise to the state of 

awareness. In contrast, Donaldson (1996) proposes that R responses merely reflect higher 

confidence recognition judgments, invoking a signal detection model to account for dissociations 

between R and K response rates. Confidence is usually higher and false alarm rates are usually 

lower for R responses than K responses. It is therefore largely possible that in some studies, 

remember and know responses are being used as confidence judgments, thus giving rise to 

anomalous findings. Eldridge et al (2002) note that several studies have pointed to the sensitivity 

of the R/K procedure to manipulations affecting response criteria (Postma, 1999; Strack & Forster, 

1995), and posit that R and K responses correspond not to specific states of awareness but rather 

to levels of trace strength that are selected by participants on the basis of various decision criteria.

Empirical Investigation o f the R/K paradigm

Gardiner (1999) states that remember and know responses measure subjective states of 

awareness that are amenable to scientific investigation. Buckner and Wheeler (2001) reported that 

in situations in which parietal and frontal regions signal that a perception is from the past, 

concurrent with the reactivation of sensory-specific and other cortex associated with retrieval 

content, the experience will be that of recollection. They thus propose that the R/K distinction 

might capture the degree to which retrieval content has been achieved during the process of 

retrieval, a distinction that will yield qualitatively different experiences. When brain regions signal 

that a perception is from the past with minimal reactivation of cortex supporting retrieval content, 

the expenence will be devoid of the richness of a fully formed memory, and experienced as 

familiarity. Functional neuroimaging has identified medial temporal lobe regions that are important 

for establishing memories (Dolan & Fletcher, 1999), and activity in parahippocampal cortex during 

encoding has been shown to predict whether memories will later be judged as episodic, based on 

familiarity or forgetting (Brewer et al, 1998). Eldridge et al (2000) conducted an fMRI study in 

which participants were asked to classify previously studied list of words as episodic or non- 

episodic using the Remember/Know paradigm and concluded that the hippocampus is necessary 

for the retrieval of episodes, yet is not important for the retrieval for all forms of declarative memory. 

They posit that episodic memories are the conjunction of features that compose a particular event, 

and the function of the hippocampus during retrieval may be to help reinstate these complex 

conjunctions of features. This could be achieved via the binding together of the disparate elements 

of a retrieved experience. However, the methodology and impoverished learning stimuli used by 

Eldridge et al (2000) do not approximate the contextually rich episodes within the domain of 

autobiographical memory and thus the findings from such studies must be interpreted with caution

Duzel, Yonelinas, Mangun, Heinze and Tulving (1997) explored the relation between conscious 

awareness and electrophysiological activity of the brain, using ERP recordings from healthy adults. 

Participants were exposed to a series of “miniature events”; discrete visual or auditory items 

appearing one at a time for a few seconds each. In the second phase of the experiment, subjects 

were presented with both old (previously encountered) and new (previously not encountered) 

items, and were asked to assign each test item to one of three mutually exclusive experiential 

categories; (i) they remember the event of the item’s presentation in the study list (autonoetic
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awareness of the past), (ii) they know that item was a part of the list but they cannot actually 

recollect the event of its occurrence (noetic awareness of the past), (iii) they have no awareness of 

any kind that the item was present in the earlier list (unawareness of the past). They demonstrated 

that remembering and knowing are associated with at least partially distinct patterns of neuronal 

activation, with respect to both spatial location and temporal course. Duzel et a! (1997) argued that 

when an individual thinks about the world relying on semantic memory, they are consciously aware 

of the relation between their thoughts and aspects of the world that are not perceptually present at 

the time and the experiential flavour of the noetic awareness is therefore different from the 

autonoetic awareness of personally experienced past events. Thus when noetic consciousness is 

engaged, experiential aspects of the event are perceptually absent, in contrast with recollection of 

episodic memory infused with autonoetic consciousness whereby such experiential details are 

perceptually present. Whilst Duzel et al (1997) have demonstrated differences in the underlying 

neural systems relating to such R./K judgments cautious interpretation is warranted if one is to 

extrapolate from such findings to the domain of episodic autobiographical memory in general. The 

experimental “miniature events” used by Duzel et al and their equivalence to that of contextually 

rich and self-referential autobiographical memories could be largely criticised on the grounds that 

they may not represent the most ecologically valid stimuli that best approximate the subjective 

recollective experience that one engages in during ABM recall.

Criticisms o f the R/K paradigm

Whilst there is little debate regarding the functional utility of the R/K paradigm within the domain of 

standard laboratory based paradigms of episodic memory in the traditional sense of the term, the 

procedure could be criticised in terms of its applicability within the domain of episodic 

autobiographical memory retrieval. To equate R/K judgments from a list-learning task (eg: Rauchs 

et al, 2007) and map these onto judgments of subjective awareness during ABM retrieval reflects 

something of a conceptual leap of faith, resorting back to the issue of an over-reliance on standard 

laboratory list learning paradigms as ecologically valid analogues of episodic memory. As Gilboa 

(2004) has cogently argued, the two types of task are mediated by similar yet dissociable neural 

networks and should not be equated. Likewise, Wheeler et al (1997) have cautioned against the 

use of traditional lab-based paradigms in the assessment of episodic memory in its revised sense, 

given that a simple list learning paradigm does not embrace the rich level of contextual detail, nor 

the phenomenological characteristics such as thoughts, emotions, and subjectivity that are 

hypothesised to imbue episodic memories from one’s personal past. Whilst it represents a 

parsimonious and efficient means of probing recognition memory, the R/K paradigm does not 

appear to constitute an experientially equivalent method of assessing the subjective recollective 

endeavour and its utility can be strongly questioned on such grounds. It would be a gross 

oversight for one to equate the recognition of an old versus a new single-trial event, with that of the 

instantiation of a rich mental time travel experience mediated by autonoetic consciousness during 

episodic ABM recall.

Furthermore, the terminology used within the context of ABM recall does not lend itself to map onto 

the Remember Know distinction, as participants are likely to report that they are “remembering”
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events, particularly within elderly and demented populations in which it is becoming more popular 

to ask participants to make a judgment labelled as “A ” or “B”, denoting R or K respectively, 

indicating that they can remember particular images or thoughts or the examiner’s voice during the 

original presentation of the stimulus or conversely that they perceive the test item as old but without 

any recollection of any aspect of the encoding episode (Levine et al, 1998). It is interesting that 

such judgments ultimately pertain to the instance of encoding and in that sense may be closely 

aligned with source memory in which conscious recollection of the details surrounding encoding of 

a stimulus are probed. Whilst this may go some way in unravelling the extent to which source 

memory is preserved in relation to ABM events, it is less clear how well such judgments correlate 

with the sense of subjective re-experiencing that an individual undergoes during retrieval of a self- 

referential event from the past.

Modification o f the FUK paradigm

In a similar vein, Wheeler and Stuss (2003) attempted to create a more refined method of probing 

for the presence of autonoesis during recall by modifying the R/K paradigm to encompass that of 

“Remembering by re-experiencing” and “Recognition without re-experiencing" as more ecologically 

valid analogues of remembering and knowing respectively. Such attempts to flesh out the R/K 

procedure admittedly allow for more sophisticated probing of the potential states of conscious 

awareness yet as mentioned previously may not be particularly useful within elderly or brain

damaged populations, for whom such terminology may prove unwieldy and confusing. Gardiner 

(2002) concludes that remembering is readily dissociable from knowing, particularly within 

recognition memory, yet there is a need for finer distinctions within consciousness with other 

classifications of subjective conscious experiences of memory potentially proving more useful than 

R/K in the long run.

To conclude, the R/K paradigm is discussed as a particularly informative procedure where 

traditional laboratory-based assessments of word acquisition are concerned, and is readily 

amenable to the dissociation of two types of recognition relating to the presentation of old and new 

test items. However, the mapping of R/K judgments within the sphere of recognition memory onto 

the constructs of autonoetic and noetic consciousness respectively as representative of potential 

episodic retrieval nevertheless remains something of a conceptual predicament, whereby its 

efficacy particularly in terms of tapping into the realism and richness of ABMs can be strongly 

questioned. As Tulving surmised, ‘You are right about "remember" judgm ents-they are too easily 

Ta/ced," especially in a brief psychometric test, to hold much promise’ (personal communication, 

April 2005). Nevertheless recent efforts by a number of researchers have attempted to incorporate 

this paradigm into a more theoretically applicable framework with the specific aim of assessing the 

potential state of conscious awareness that accompanies retrieval of ABMs.

1.47.5 The TEMPau Measure Piolino et al (2003a,b)

In an effort to provide a more conceptually and theoretically refined assessment of episodic 

memory, Piolino et al (2003) expanded on their original semi-structure questionnaire (Piolino et al.
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2002) in order to assess the ability to recall detailed specific events situated in time and space from 

five time periods covering the entire lifespan.

Table 1.17 Life epochs assessed by the TEMPau measure

TEMPau Life Epochs (Piolino et al, 2003)

0-17 years old

18-30 years old

>30 years old except for the last 5 years 

In the last 5 years except for the last 12 months 

In the last 12 months 

Last summer.
Last Christmas or New Year’s Day.
Last vyeek.
Last weekend.
2 days ago.
Yesterday.
Today.______________________________________

Participants are first asked to describe personal events in as much detail as they can, similar to the 

procedure described by Piolino et al (2002) in their initial content-based approach. The material 

probed was the same in content as their previous measure, consisting of the sampling of four 

autobiographical events from across the lifespan. The cueing technique and encouragements 

provided to participants to circumvent the production of general memories also remained similar to 

their previous approach. However, as a means of attempting to assess the accompanying state of 

conscious awareness, participants are asked to provide a subjective report of their state of 

consciousness during retrieval from autobiographical memory using the Remember/Know 

paradigm, a measure which purports to assess the subjective phenomenal experience (Tulving, 

1985; Gardiner, 1988). A 1 hour re-test was carried out 15+2 days after the test in order to check 

each memory similar to the procedure described in Piolino et al (2002), and where possible, a 

family member also verified each memory.

Scoring protocol for the TEMPau measure

Each recalled event was scored on a 4 point episodic scale based on that used by Baddeley & 

Wilson (1986). This scale took into account the specificity of the content (single or repeated event), 

the time and spatial location, and the presence of details (perceptions, thoughts or feelings).

Table 1.18 Scoring System for autobiographical events on the TEMPau measure

Score Description of Memory

4 A specific event with details and situated in time and space.

3 A specific event without any detail but situated in time and space.

2 A repeated or extended event, situated in time and space.

1 A repeated or extended event, not situated In time and space.

0 Absence of an answer or general information about the topic.
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Similar to Piolino et al’s (2002) approach, the critical factor to allow differentiation between a 

specific event (score 3) and a specific detailed event (score 4) was the failure, despite much 

encouragement to add details concerning the source of acquisition. Furthermore, recollections 

scoring 2 or 1 were deemed to refer to personal semantic memory. The authors subdivided 

memories recalled on the basis of the specificity of the memories recalled. The overall 

Autobiographical memory score (AM: maximum 4 x 4  = 16) corresponded to the classic episodic 

memory score used in the Autobiographical Memory Interview (Kopelman et al, 1989), which takes 

into account both types of recall, both specific and generic. For the purposes of this investigation, 

Piolino et al wished to study specific memories separately and therefore used a stringent criterion 

in the form of a strictly episodic memory score for memories, which were specific in time and space 

and richly detailed, which corresponded to those memories receiving a score of 4 on the episodic 

scale. Interestingly, Piolino et al (2003) did not analyse those cases of specific non-detailed 

memories, as they asserted that it was the details and the details alone which made it possible to 

reliably assess whether a memory was truly episodic (Moscovitch et al, 1999).

Inclusion of the Remember-Know Paradigm in the TEMPau measure

Following the recall of each event, the subjects had to indicate whether or not they could 

consciously recollect its prior occurrence by making separate R/K judgments for the content, place 

and date of the event (what, where and when respectively), with a further option for participants to 

indicate if they had simply guessed the recalled event (Mantyla, 1993).

Table 1.19 Remember/Know paradigm and the “Justified R” approach in Piolino et al’s (2003) TEMPau 

measure

Participant Response Description “Justified R” Approach
“Remember” Remembered the specific 

episode with its encoding 
context. In this case, they 
might virtually relive some of 
the details surrounding the 
recalled event, such as 
feelings or images.

For details of
“what/where/when", additional 
contextual details were required. 
“What” -  thoughts, feelings, 
perceptions for content.
“Where” -  spatial details and 
location for the place.
“When” -  Time of day or 
temporal sequence.

“Know” Just knew this episode had 
happened to them, but could 
not recall any specific event 
and could not virtually relive 
details related to it.

“Guess” Just guessed that they might 
have experienced this 
episode but neither 
remembered nor knew it.

A “justified R’’ approach was developed in which participants were asked to justify each of their “R" 

judgments, which Piolino et al (2003) interpret as proof that participants had “effectively relived 

some aspects of the original event (p.2208). The “justified R” approach is detailed in Table 1.19 

above. The authors argue that this approach is similar in nature to that adopted by Moscovitch et 

al (1999) who used the Event Details Checklist to classify details retrieved for each cue word
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provided into various categories such as perceptual (visual-auditory) emotional, spatial and 

temporal involvement. However, as has been mentioned throughout this thesis, it is argued that 

the qualifying of a memory with additional details does not serve as an adequate index of the 

phenomenological subjective recollective experience, and that arguments based on this content- 

oriented premise should be interpreted with caution.

Scoring procedure for memories labelled as “remembered" on the TEMPau measure 

Piolino et al (2003) restricted their analysis to the scoring of those memories conferred with 

“Remember” responses, taken to indicate the presence of autonoetic consciousness. A 

Remember score was awarded (maximum score: 3x4 =12) for the total number of R responses 

provided, irrespective of the kind of information (what, where, when). Furthermore, a justified 

remember score (maximum score: 3x4 =12) was awarded for the number of R responses 

effectively associated with the recollection of a single event with additional contextual details 

provided, such as thoughts, feelings, perceptions for content, location for place, and time of day or 

temporal sequence for date. In order to investigate the impact of the kind of information on 

performances, these two episodic indicators were studied separately, according to the three types 

of information (what, where and when). For example, for each time period, the “where remember 

score” corresponded to the number of R responses given for the spatial features of the recalled 

events (maximum: 1x4=4).

Critical appraisal of the TEMPau measure

The measure described above undoubtedly remedies much of the theoretical failings of more 

traditional instruments professing to assess episodic memory. In the case of Piolino et al, the 

redressing of life periods in their 2002 measure represented the best coverage of life epochs in a 

strictly content-oriented manner. However, the present 2003 assessment attempts to integrate an 

assessment of the phenomenal recollective experience via the inclusion of the Remember/Know 

paradigm as an adjunct to the purely content-focused approach. The incorporating of the R/K 

paradigm however has necessitated the parsing down of the measure in terms of life epochs 

probed, culminating in an assessment which unfortunately has the potential to neglect the later 

period of adulthood. Although participants are permitted to recall memories from over the age of 

30 up to the last 5 years, this is relatively unconstrained and does not guarantee that participants 

will engage in recollection for the later years of their lives. Thus, the problem of probing across 

discrete epochs to gain a representative picture of ABM recall across the lifespan remains an 

issue.

Where the recollective endeavour is concerned, Piolino et al (2003) have arguably furthered the 

research along in their inclusion of the R/K paradigm as a potential index of autonoesis. However, 

this procedure is not without its flaws, given the concerns mentioned above (section 1.54.4) 

regarding whether such an approach adequately taps into the subjective recollective experience. 

Whilst the R/K paradigm may be a suitable measure for assessing source memory with single item 

word lists, its validity in the investigation of autonoesis is yet to be confirmed. A further concern 

arises with the scoring system used by Piolino et al (2003) in that the researchers appear to specify
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a priori what an episodic memory will look like in terms of detail, namely that it will be a specific 

event situated in time and place with a corresponding judgment of “Remember”. It is the number of 

R judgments that are used as the criteria for making inferences about the presence of autonoetic 

consciousness rather than the experiential flavour or character of those memories recalled. A 

more fastidious approach would be to use this measure in an exploratory fashion, in order to 

investigate those memories labelled as “Remember” and uncover what characteristics they have in 

terms of details.

The phenomenon of autonoesis was described by Wheeler et al (1997) as an essentially 

experiential construct with an emphasis placed on the subjective mental experience and the 

importance of personal feeling accompanying the retrieved memories. In this sense, the R/K 

paradigm represents something of a reductionistic approach that does not pay heed to the 

subjective experiencing of reliving a past memory. Taken within this rubric, it is imperative that 

assessments intending to tap into the recollective experience should embrace the more qualitative 

and experiential aspects of such memories. Whilst Piolino et al (2003) have employed the justified 

R approach in attempting to elicit further contextual details that admittedly represent an important 

facet of episodic memory, the procedure is restricted in terms of the more phenomenological 

indices of such recall. Indeed the justified R approach pertains exclusively to the what, where and 

when elements of the memory recalled, a rather circumscribed approach that could be taken to 

approximate the episodic-like memory referred to earlier. Participants are asked to provide details 

regarding their thoughts, emotions and perceptions, taken to comprise the “what” construct of 

episodic memory, yet one could argue that such details can be provided in an objective cognitive 

sense without the necessary re-experiencing or re-feeling of such elements. Consequently, an 

individual could provide a comprehensive account of a past event, which they subsequently label 

as “Remember”, and proceed to justify this response with sufficient details regarding how they felt 

and their cognitions at the time, yet the quandary of whether the individual has actually re

experienced such features remains. Furthermore, given the lack of adequate assessments of what 

exactly constitutes episodic re-experiencing, it is likely that one could obtain similar justified 

memories for both those memories labelled as Remember and those labelled as Know. If Piolino 

et al (2003) are correct in asserting that it is the detail and the detail alone that make a memory 

truly episodic then it would be important to compare how such details might correlate with R and K 

responses. If one cannot tease apart the qualitative experiential facets of autonoesis, it is highly 

possible that the justified approach developed by Piolino et al (2003) could produce spurious 

results when comparisons are made between R and K memories. Thus while the measure 

undoubtedly bridges a gap between more traditional assessments of “episodic memory” and the 

conceptual revisions in this domain, one must conclude that there is a dearth of research within the 

sphere of the experiential component of autonoesis, and perhaps this is something that paradigms 

such as Remember/Know may only touch upon in rather a cursory fashion, dissociating those 

episodic memories from more semanticised versions, yet inevitably failing to elucidate the 

autonoetic flavour of the episodic experience.
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1.48 Conclusion from the critical review

This literature review concludes at something of a theoretical and methodological impasse where 

the assessment of episodic ABMs is concerned. A key objective of this review was to discuss 

particularly relevant concepts within the field of ABM research as it stands today, most notably the 

revisiting of the construct of episodic memory and explicating how this conceptual revision can be 

potentially operationally defined within the experimental setting. The experimental arena of ABM 

assessment remains one which is fraught with myriad difficulties in terms of both conceptual 

underpinnings and methodology. The most commonly used traditional assessments of ABM have 

been discussed with a view to highlighting common methodological failings in terms of both the 

division of an individual’s life into aggregated epochs (see Table 1.20 below), the nature of the 

material probed and the various scoring systems used. More crucially, there remains a seeming 

reluctance to embrace the essence of episodic memory as being distinguished by the nature of the 

subjective conscious awareness that accompanies retrieval. It is increasingly evident that within 

the field of ABM assessment the most pertinent aspects of this distinction between episodic and 

semantic recall of autobiographical memories are not being adhered to, with researchers 

commonly falling back on measures that are destined to be superseded by a number of more 

conceptually advanced instruments.

Table 1.20 Life epochs covered by currently available memory questionnaires

Test Measure Authors Childhood Adolescence Adulthood Late
Adulthood

Recent

Autobiographical 
Memory 
Interview (AMI)

Kopelman et al 
(1989)

0-5
5-11

11-18 18 to present X Last year

Modified AMI Greene et al 
(1995)

0-5 11-18 18 to 5 years 
ago

X 5-10 years 
prior to AD 
onset

Free Narratives 
Approach

Fromholt & 
Larsen (1991)

No discrete 
life periods 

X

X X X X

Autobiographical 
Fluency Test 
(AMT)

Dritschel et al 
(1992)

5-11 11-16/18 5 years post 
school

X Current

Autobiographical 
Memory Scale

Dorrego et al 
(1999)

6-12 12-18 18-35 35-60 Recent

Family Line Test 
(FLT)

Kazui et al 
(2000)

No discrete 
life periods 

X

X X X X

Event Details 
Checklist

Moscovitch et 
al(1999)

0-12 13-19 20-30
30-40

X Within last 
year

Autobiographical
Interview

Levine et al 
(2002)

Up to 11 11-17 18-35 35-55 < 1 year ago

Content-based
assessment

Piolino et al 
(2002)

Decade by 
decade

y / V

TempAu
Measure

Piolino et al 
(2003a,b)

0-17 V ' 18-30 >30 Last 5 years 
Last 12 mths.
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1.49 Potential avenues of interest for research

This literature review has discussed the emergence of relatively new measures of ABM in which 

concerted efforts have been made to tease apart instances of episodic recall from that of semantic 

recall, as defined by the states of accompanying conscious awareness. Whilst this is noted as a 

progressive step forward within this domain, a number of concerns have been iterated in which the 

experimental paradigms used for such purposes are regarded with caution. Based on this review, 

it is tempting to conclude that the field of episodic ABM assessment has reached something of a 

natural standstill in terms of efficiently investigating the nature of the subjective mental experience 

during recall of episodic ABMs. On the contrary, it is now argued that there is huge scope for the 

creation of a new measure which will focus exclusively on the exploring of those potential 

behavioural markers that accompany recall of autonoetically infused ABMs. The conceptual 

conundrum within the literature has thus provided the necessary impetus for a focused attempt to 

create a measure of ABM that departs from both traditional and more conceptually up-to-date 

assessments, embracing both the examination of contextual details without neglecting the 

phenomenological indices that signify the potential instantiation of autonoetic consciousness. It is 

this motivation that is the driving force behind the present research and pervades the thesis in 

terms of an underlying motif in the development, construction and validation of a new test measure 

of episodic autobiographical memory, defined in the most conceptually rigorous sense to reflect the 

original incisive assertions of Tulving.
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CHAPTER 2

Development of the Autonoetic Subscale of the EAMI
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Chapter summary

The purpose of this pilot study was to develop and administer a new assessment of autonoetic 

consciousness to a population of healthy control individuals with a view to modifying the test 

instrument for a larger validation study in elderly and memory-impaired populations. The key 

research question being addressed by this pilot study was; “What features of a memory, if any, 

signify that an individual has mentally travelled back in time to recollect an episodic 

autobiographical memory from their past?” Thus, it would be necessary to question the participant 

not only regarding the contextual, phenomenological detail that they could bring to mind from the 

original event, but also to examine them regarding the accompanying mental imagery and the 

accompanying emotional experience that is instantiated (or not) by the retrieval of a particular 

memory. This chapter documents the theoretical and practical considerations taken to develop the 

measure and the behavioural indices to emerge as candidate markers of autonoetic consciousness 

during ABM retrieval.

2.1 Introduction

As mentioned previously, autobiographical memory (ABM) is a complex construct comprising both 

episodic and semantic components, involving sensory-perceptual event details usually in the form 

of visual imagery (Conway, 1996). The close personal relevance of such recalled events typically 

implies some evocation of the previously experienced emotion during the original occurrence and 

thus the recollection of certain past events may culminate in a rich sensory and emotional re- 

experiencing of the original event (Wheeler et al, 1997). In Chapter 1, a critical review of ABM 

assessments was presented, in which the current field was depicted as one highly fraught with 

conceptual and methodological intricacies that require careful consideration and revision. This is 

most apparent with regard to the fractionation of the ABM construct into personal semantic and 

incident or event components, as originally proposed by Kopelman (1989), with assessments often 

relying on rather crude and imprecisely specified definitions as to what exactly constitutes semantic 

and episodic memory. The assessment of autobiographical memory has characteristically focused 

on the presence of semantic and event details, without recourse to assessment of the subjective 

recollective experience of the individual. Whilst the development of tools to assess the semantic 

component of ABM is relatively straight-forward, the task of assessing the episodic component 

represents a more formidable challenge.

2.1.1 The recollective experience in episodic memory

As reviewed in Chapter 1, there regrettably remains considerable uncertainty regarding the use of 

the term “episodic” and what exactly it represents. Whereas Tulving originally suggested that 

episodic recollection was inextricably bound with the accompanying recollective experience and 

could not be defined by content alone, it is not uncommon for standard list-learning tasks or the 

description of an event to be equated with that of episodic memory. The various theoretical and 

conceptual intricacies of this model of episodic memory have been discussed at length in Chapter 

1, whereby the hallmark of episodic retrieval is conceptualised as that of mentally travelling back in 

time to the ohginal occurrence, and “reliving” the remembered event (Wheeler et al, 1997), a 

phenomenon potentially mediated by a special type of awareness called autonoetic consciousness.
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which is hypothesised to be facilitated by the frontal lobes enabling subjective “mental time travel”. 

Therefore, when one remembers a personal memory from the past, the episodic memory system 

facilitates the re-experiencing or reliving of elements of, or all of the original occurrence, as 

opposed to semantic recall of the event, divested of this contextually-rich autonoetic experience. 

As noted, the reluctance to embrace the core experiential facet of the subjective recollective 

experience within ABM assessment represents a gross lacuna in the literature. If one were to 

attempt to capture the essence of what it truly means to have an episodic autobiographical 

memory, the subjective recollective experience cannot be overlooked.

2.1.2 Incorporating the recollective experience into assessments o f ABM

This challenge of devising a measure that incorporates an assessment of not only the personal 

semantic and event-based recall, but also assessment of the autonoetic experience that may or 

may not accompany recall of an autobiographical memory is embarked on within the current study. 

This attempt to dissociate the hypothetical constructs of event details and the subjective mental 

experience, and analysing them independently represents both a true conceptual and practical 

advance in understanding episodic memory, one that has not been attempted or documented in the 

literature. As mentioned previously, any efforts to tap into the recollective experience of ABMs has 

ultimately relied on the erroneous assumption that autonoesis can be behaviourally measured via 

the Remember/Know paradigm and that the provision of event-based details in turn facilitates the 

categorisation of memories as either "episodic” or otherwise, a process not unlike that of source 

memory judgments.

2 .1.3 Over-reliance on the presence o f contextual details in ABM assessment

The presence of rich, contextual details from the retrieved event is taken to signify that the 

individual has "relived” the original occurrence via autonoetic consciousness and it is extrapolated 

from such phenomenological scoring systems that memories scoring higher in terms of contextual 

details are indicative of episodic memory. This enables autobiographical researchers to merely 

include a details checklist of some sort, with memories higher in details being labelled as “episodic” 

and memories scoring lower on contextual details representing more semanticised accounts of 

events. Such judgments are made by the experimenter on a retrospective basis (e.g. Levine et al’s 

(2002) use of internal/external details). An obvious drawback to such an approach is the over

reliance on the details provided by the participant in guiding the experimenter judgments as to 

whether a memory is episodic or not. The guiding tenet that a high level of contextual detail is 

necessarily synonymous with autonoetic reliving of the original event is a questionable assumption. 

Furthermore, it is entirely plausible that one could recall an ABM with a high level of 

phenomenological detail yet not endorse a “reliving" experience, whereas those content-based 

approaches described in Chapter 1 would see the experimenter falsely labelling such a memory as 

being episodic, and therefore infused with autonoetic consciousness. However, as will continually 

be argued throughout this thesis, in line with Tulving’s originally premise (1983) and subsequent 

revisions (2002), it is agreed that episodic memory cannot be conceived in such terms and does 

indeed represent a capacity to travel back in time to the original occurrence of an event.

82



2.1.4 Creation of a new measure of episodic memory -  the EAM! (Irish et ai, 2008)

Based on such difficulties and circular reasoning both in the conception and assessment of ABMs, 

it was proposed that a new measure should be developed, within which the experiential aspect of 

recollection recall could be investigated. Whilst it is conceded that ABMs should undoubtedly be 

graded in terms of the contextual detail recalled using an content-based approach, a further step 

must be taken in which the inclusion of an autonoetic subscale would attempt to remedy the 

conceptual and methodological shortcomings in ABM assessment, and tease apart the potential 

behavioural markers of episodic ABMs. A specialised autonoetic assessment, as such, currently 

does not exist, and measures such as the R/K paradigm represent somewhat imperfect 

approximations to the construct of autonoetic reliving. It was thus decided that the most effective 

means of addressing this methodological impasse was to devise a new assessment of autonoesis. 

The Episodic Autobiographical Memory Interview (EAMI) is therefore the most conceptually up to 

date assessment tool, that continues to grade ABMs based on the overall level of contextual detail, 

in line with traditional ABM instruments, yet departs from conventional assessments that subscribe 

to the view that it is the detail and the detail alone that makes memories truly episodic (Moscovitch 

et al, 1999; Piolino et al, 2002). The creation of an autonoetic subscale for inclusion on the EAMI 

represents an important advance in the theoretical and practical sense of episodic ABM 

assessment and is largely exploratory in nature, yet informed heavily by the literature and previous 

proposals regarding the experiential nature of autonoetically-infused memories. As such, the EAMI 

was developed as a conceptually up-to-date assessment of ABM, comprising three core features 

namely (i) assessment of personal semantics, (ii) content-based assessment of event recall using 

contextual detail grading systems, and (ill) an autonoetic subscale to investigate the presence or 

absence of autonoetic consciousness and the behavioural markers that might signify when 

autonoesis has been instantiated. The following sections describe the development and piloting of 

this new measure.

2.1.5 Development of the personal semantics subscale of the EAMI

In the Personal Semantic Section, participants were asked to recall information from three distinct 

categories;

1. Names of people

2. Daily Living

3. An important date

These categories were selected on the basis of an exhaustive literature review documenting the 

various methods of assessment of autobiographical memory. Piolino et al (2002) used the above 

categories and also a fourth category of “one’s address at the time”, however the present study 

discarded the fourth category of address, as it can be highly variable across individuals. An 

individual may have lived at the same address all their life, in contrast with an individual who has 

moved house many times, representing an inherent bias in the question, and potentially resulting in 

inflated scores for the former individual over the latter. In this sense, the recall of address may not 

tap the personal semantic reservoir as adequately as one would hope.
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2.1.6 Development of the event details subscale of the EAMI

The new measure continues to adhere to Kopelman’s (1989) fractionation of ABM into personal 

semantic and autobiographical incident components by assessing recall of both constructs. 

However, the Autobiographical incidents, now referred to as “event details" are further analysed 

according to the level of contextual detail provided. This corresponds to the content or detail 

approach commonly documented in the literature, yet departs from conventional ABM assessments 

in that the level of contextual detail is not proffered as the sole feature worthy of consideration 

within the domain of episodic ABMs. Thus under the auspices of the new EAMI assessment, one 

does not subscribe to the claims that it is the detail alone that makes a memory truly episodic but 

rather event details are considered as one important facet in an intricate and sophisticated 

ensemble that must be reflected on as a whole. It is argued that episodic memory cannot be 

investigated without the consideration of both event details and the accompanying recollective 

experience, thus incorporating the laudable qualities of both traditional assessments and more 

recent conceptual revisions.

2 .1.7 Detail-Based Scoring System for the EAMI events subscale

Johnson, Foley, Suengas and Raye (1988) presented the Memory Characteristics Questionnaire 

(see section 1.54.1), consisting of questions assessing a wide range of memory characteristics 

such as visual detail, complexity, spatial and temporal information, and feelings. Subsequently, 

Moscovitch et al (1999) grouped the most salient items from the MCQ into seven detail categories 

namely Event Detail, Temporal Detail, Perceptual Detail, Spatial Detail, Emotion, Implication and 

Other, and developed the Event Details Checklist (see section 1.54.1). In the present study, the 

same seven principal detail categories as Moscovitch et al (1999) were used, yet these were 

embellished using many of the original questions devised by Johnson et al (1988). Thus a fusion 

of both approaches was used to create an event details subscale that probes for phenomenological 

material in the first instance, prior to embarking on the investigation of the accompanying 

recollective experience.

2.1.8 Temporal Specificity as a factor of interest for the event subscale of the EAMI

An important addition to the details subscale was the inclusion of a question in the Event Detail 

section regarding the number of times the event being recalled had occurred, i.e. “Did this event 

occur only once?” This was deemed an essential inclusion in order to establish if the event was a 

once-off occurrence and not a general repeated event, akin to Neisser’s (1982) identification of 

recall of repeated events termed “repisodes”. In keeping with the ABM model proposed by Conway 

and Pleydell-Pearce (2000) in which knowledge is held at different levels of specificity, the 

establishing of the temporal specificity was considered an important addition. Accordingly, the 

most specified level is that of highly specific single details of autobiographical events, which 

Pernot-Marino et al (2004) assert corresponds to episodic knowledge. One might speculate that 

the purest form of an episodic autobiographical memory would be one that occurred on a once-off 

occasion in an environment never before experienced with no prior exposure to any of the key 

actors or details, in order to subtract out potential semanticised elements. However, such an 

occurrence is but a hypothetical ideal that one can only conjecture about, given the inevitable
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inclusion of many elements that by nature will have been experienced prior to the event occurring. 

The inclusion of the “once o ff’ question mirrors the consideration of event specificity as a variable 

by other researchers such as Piolino et al (2002).

Thus the event details recall w'as presented in a schedule as detailed in Table 2.1.

Table 2.1 The Event details schedule used in the new Episodic Autobiographical Memory Interview,

representing details from both the Event Details Checklist (Moscovitch et al, 1999) and the Memory

Characteristics Questionnaire (Johnson et al, 1988)

Moscovitch Johnson Presence
e ta l(1 99 9 ) e ta ! (1988) y

1. Event Detail What was said/done?
Participants/Relationships
Event duration
Did this occur only once?
Does this remind you of a particular day?

2. Temporal Detail Time
Year
Season
Day
Hour

3. Perceptual Detail ClarityA/ividness
Can you clearly visualise the situation?
How clearly can you see the memory?
Visual Detail
Sound/Smell
Is it vivid or vague?

4. Spatial Detail Location
Setting

5. Emotional Tone Affective tone 
Remembered feeling

6. Implication Seeming
Actual implications

7. Other Remembered thoughts 
Self-revealing 
Overall memory 
Events before 
Events after 
Doubt/certainty

2.1.9 Development o f the autonoetic subscale o f the EAMI

If we agree that not all event-based ABMs that we recall will necessarily be “episodic” in nature, i.e. 

that when we recall such events, we are not immediately transported back to the original event and 

infused with the same thoughts, feelings, emotions and perceptions as occurred originally, then 

there is the possibility to assess different grades of ABM using the proposed autonoetic subscale 

and examine how such memories differ from each other, both in terms of the overall level of 

contextual detail, but also in terms of the subjective recollective experience. Thus the latter must 

be assessed in some observable way, yet this has been a fundamental problem within the domain 

of psychology since its inception, with behaviourists positing that mental events by their nature are 

not observable to empirical investigation. However, the advent of cognitive psychology (Neisser,
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1967) saw the transformation of the mental and unobservable into the domain of the observable, 

offering insights into the phenomenological experience of the individual rather than focusing 

exclusively on that of observable behaviour. Where the present assessment is concerned, the 

qualitative comments and descriptions of the person remembering the event are deemed 

invaluable in the development of the assessment tool, namely that by questioning participants as to 

their subjective experience during recall, one can devise an appropriate autonoetic subscale that 

will incorporate the very terms and characteristics used by individuals in their lay description of 

events. Rather than the experimenter extrapolating from the level of detail provided by participants 

during recall and inferring that the participant is invariably “reliving” the event, entailing therefore 

that the memory produced is “episodic”, the inclusion of questions regarding the subjective 

recollective experience was deemed vital in order for participants to confer their own judgments 

regarding the presence of autonoesis or mental reliving. This is the crux of the autonoetic 

assessment, namely that labelling the retrieved memories on a post hoc basis is a highly dubious 

procedure, in contrast to a more parsimonious approach whereby the participant is asked to 

comment upon and confer the judgment of reliving or otherwise on the memory themselves. Thus 

the potential for experimenter bias is controlled for, and the terminology naturally used by 

individuals could be incorporated into the finalised version of the new measure.

2 .1.10 Investigation o f Markers o f Autonoetic Consciousness on the EAMI

Whilst the technique of participant introspection elucidated above was included in order to 

investigate the prevalence of episodic reliving within ABM retrieval, a further line of enquiry 

concerns the importance of ascertaining whether certain behavioural indices are predictive of 

reliving. Based on an exhaustive literature review, it became apparent that a number of 

researchers are converging along the same lines regarding the presentation of an autonoetic 

experience accompanying episodic recall, and what characteristics this type of autobiographical 

memory might show, most notably where imaging studies were concerned. Based on a purely 

commonsense approach, it is suggested here that if one were to think about their own personal 

memories from the past, it is likely that a number of key features along a visual, emotional, and 

experiential level will be present.

2.1.11 Assessment o f visual imagery accompanying recall o f ABMs on the EAMI

Given the usual preponderance of visual imagery in ABM recall (Brewer, 1996; Conway, 2001) 

Piolino et al (2004) propose that the subjective sense of remembering will almost invariably involve 

some sort of visual re-experiencing of an event. This is in keeping with the general consensus in 

the literature that an autobiographical memory will necessarily include event-specific sensory 

perceptual details, very often, but by no means always, in the form of visual mental images 

(Conway, 2001). One could hypothesise that an individual would most likely either picture 

themselves in the memory or view the event from their own original viewpoint, echoing the early 

suggestions of Freud (1899). Nigro and Neisser (1983) and Robinson and Swanson (1993), 

originally proposed the “Field/Observer” perspectives as potential behavioural correlates of the 

autonoetic and noetic subjective experiences respectively. In a “field perspective” the individual 

retains the same point of view as in the original event, which Piolino et al (2004) claim is a
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characteristic of episodic ABM retrieval. However, in an “observer perspective”, the participant will 

see him/herself in the event from the same point of view as an external observer. Freud is credited 

with the suggestion that to view oneself in a memory is indicative of the event having been 

reconstructed as opposed to “remembered” (Freud, 1899). In keeping with these proposals, the 

new autonoetic subscale contains an element called “Viewer Perspective”, wherein the participant 

is questioned regarding their perspective in viewing the original event, namely were they viewing it 

through their “own eyes” or from a “third person” perspective. For exploratory purposes, this 

section was left open for participants to provide additional information regarding their viewer 

perspective, leaving them relatively free to respond without constraints as to the imagery 

accompanying recollection.

2.1.12 Assessment of the degree of movement within the accompanying visual imagery

In order to assess the role of visual imagery further, a second question was included regarding the 

degree of movement of the participant within the visual array. This was referred to as “Movement” 

and was included to ascertain the degree of movement within the imagery of the memory. This is 

somewhat similar to an approach taken by Addis et al (2004), who included in a post-scan 

interview a set of categorical judgments concerning the content of each ABM retrieved, namely 

whether the ABM was “more active or more static”. In this case, the question was left open-ended 

for participants to provide their own description of how dynamic the memory was and how active 

they personally were within the visual scene.

2.1.13 Investigation of emotional connectedness during ABM recall

Pernot-Marino et al (2004) posit that the emergence of conscious recollection is strongly influenced 

by factors such as the personal significance of past events and the associated emotional 

experience. Level of detail and emotionality have been described as important characteristics of 

ABMs (Nadel et al, 2000; Levine et al, 2002), contributing to vividness and re-experiencing. The 

role of emotion in the creation of durable, vivid memories has been discussed in Chapter 1, with 

the general agreement that ABMs are often imbued with emotional significance leaving long-lasting 

memory traces. Piefke et al (2003) reported that differential emotional valence modulated the 

neural activations in key regions within the networks known to support episodic autobiographical 

memory retrieval (Fink et al, 1996; Maguire et al, 2001b), whereas researchers such as McGaugh 

(2004) argue that the crucial issue to contemplate is the degree of activation of the amygdala by 

emotional arousal irrespective of valence. There appears to be a convergence of findings 

implicating the importance of emotion in the enhancement of retrieval of emotional events with the 

suggestion that such effects extend to the recollective experience, and as such it was decided to 

include a question probing whether participants felt emotionally connected to the memory or 

detached from the original emotion felt at the time of encoding.

2.1.14 Inclusion of miscellaneous questions on the autonoetic subscale of the EAMI

A number of ancillary questions regarding the ease of recollection, and the effort involved in 

retrieval were included as purely exploratory measures (see Table 2.2). Furthermore, an open- 

ended qualitative question was included at the end of the assessment, whereby participants were
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asked to describe the process they engaged in when remembering a personal fact and a personal 

event. In this sense, it was hoped to glean important information regarding the subjective 

recollective experience that was not captured by the aforementioned questions.

Table 2.2 The original pilot version of the autonoetic subscale of the Episodic Autobiographical Mennory 

Interviews (EAMI)

The Autonoetic Subscale

Viewer-perspective
“When you replay the memory in your mind, are you looking at the events through your own eyes or do you 
see yourself in the memory as though viewing it from another person’s perspective?"

Movement
When you see the memory in your mind, is there activity and movement in the memory?

Effort involved in retrieval
Ask them to describe how they are feeling when attempting the recollection.
“ Is it difficult to picture the memory? Can you replay the events in your mind with ease?”

Ease of recollection
"Does the memory spring readily to mind? Do you have to think hard in order to replay the memory?

Process of recollection
How would you describe the process of remembering a personal fact? Try not to focus on the details as such, 
but rather the nature of the remembering. Does the fact spring readily to mind or do you replay it in your 
mind’s eye?

How would you describe the process of remembering a personal event? Try not to focus on the details of the 
event as such, but rather on the nature of the remembering. Did the event spring readily to mind or did you 
replay it in your mind? What did you do in order to construct this mental replaying of the event?______________

2.2 Methods

2.2.7 Participants

30 healthy control individuals aged 18-60 years (mean age: 25.63 years, 13 males; 17 females) 

took part voluntarily in this study. Participants were recruited through a sports club within Trinity 

College Dublin and represented a convenience sample. Additional participants were recruited from 

the postgraduate community in Trinity College Institute of Neuroscience, Trinity College Dublin. A 

Chi-squared distribution goodness of fit test showed that males and females were represented 

equally throughout this sample (x^ (1, 29) = .533, p=.465). A Kolmogorov-Smirnov test of normality 

was run to determine if age was normally distributed throughout the sample. The control sample 

was non-normally distributed where age was concerned (KS=.285, df=30, p<.0001). The skewed 

distribution of age is shown in the boxplot in Figure 2.1 below, where a number of outliers are 

evident, most likely as a result of using a convenience sample of third-level students in which a 

number of more mature students were present.
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Figure 2.1 Boxplot showing the distribution of age of participants recruited for the pilot study

2.2.2 Materials

The pilot version of the Episodic Autobiographical Memory Interview/ (EAMI) is a semi-structured 

interview/, which attempts to chart the level of contextual detail of personal events and also the 

potential behavioural markers of autonoetic consciousness provided by participants during ABM 

recall. The present study concerns the piloting of the autonoetic consciousness subscale to 

complement the recall of Autobiographical events, and as such the personal semantic information 

recalled by participants was not analysed. The autonoetic assessment provided an opportunity for 

the participant to describe their subjective experience during recollection of an event and to 

comment on their emotional state and the mental imagery evoked during recall. Participants were 

further asked to subjectively report if they were “reliving” the original event, taken as indicative of 

having mentally travelled back in time, in line with Tulving’s (2002) prerequisites for autonoesis.

2.2.3 Procedure

Ethical approval was sought and obtained from the Department of Psychology in Trinity College 

Dublin (see Appendix 2.1). Participants were approached during training times of the Dublin 

University Trampolining Club and asked if they would be agreeable to taking part in a brief study 

lasting no longer than 8-10 minutes. If agreeable, an appointment was set up and an information 

and consent sheet was given to participants to read prior to taking part in the study (Appendix 2.2). 

Testing took place in a quiet test room in the Trinity College Institute of Neuroscience (TCIN) on 

campus. Participants were asked to read and sign the consent form after which, the experimenter 

explained to them the outline of the study, documenting that this was a brief memory assessment 

designed to look at different aspects of recall.

2.2.3.1 Recall of Personal Semantic information

The experimenter introduced the basic premise of the research and informed participants that they 

would be required to recall specific facts from their personal past, specifically concerning their

Age
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Childhood period, which was defined as the period from infancy up to the age of 15 years old. The 

experimenter then proceeded to ask participants the following questions:

1. Can you give the names of three people from among your acquaintances at this period? For 

example, the name of a friend, neighbour, doctor, priest, teacher or colleague?

Give the surname or first names, profession or relationship, whether you have known this person 

outside the period in question.

2. Can you give the names of the institution you studied/worked at, the location of the institution, 

and the nature of the study/work you did?

3. Can you recall an important date in this time period such as a birth, death, ceremony? Please 

give the complete date (month and year) and the place.

The Personal Semantic quantitative data was not analysed in this study as it was the event 

subscale and autonoetic assessment results that were of most interest. Furthermore, in a relatively 

non-elderly control population, it was hypothesised that these controls would be at ceiling levels on 

such questions with little to no forgetting of semantic information from one’s past. The Personal 

semantic schedule in this instance was used as means of placing participants at their ease and 

facilitating their retrieval during the episodic component,

2.2.3.2 Recall o f Events

Participants were asked to recall in detail, one event that occurred during their Childhood Period (0- 

15 years) according to the following instructions adapted from Piolino et al (2002, 2003b).

7 would like you to describe out loud for me, with as much detail as possible, a 

particular event that happened to you during this time, something that stands out 

for you that you can remember well. ”

If participants could not spontaneously recall a particular event, the following topics were

suggested on the assumption that these were relatively unconstrained categories, yet would be

common occurrences in the early life of an Irish individual:

1. Event linked to school life

2. A family event

3. A religious occasion

The Event details schedule (see Table 2.1 above) was then used to probe participants’ recall 

further according to the seven categories of detail extracted from Moscovitch et al’s (1999) Event 

Details Checklist. Further information was gleaned using the various qualitative categories taken 

from the Memory Characteristics Questionnaire (Johnson et al, 1988). The experimenter asked the 

participant to describe the event in full, and then proceeded to question them regarding each type
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of detail. For example, "Can you remember what you saw on that particular day, for example the 

sounds, sights, smells, tastes etc?” In this manner, it was assumed that as much contextual detail 

could be extracted as possible using a highly specific cueing protocol.

Efforts were made to ensure that participants felt comfortable at all times during their recall of 

personal memories, and the experimenter was aware that in the unlikely event that a participant 

should recall a particularly upsetting or traumatic memory, the experimenter could refer that 

participant for psychological counseling immediately in keeping with the agreed ethical guidelines. 

However, this situation did not arise during the course of testing.

2.2.3.3. Administration of the Autonoetic Subscale

Once the memory had been described by the participant, the experimenter then proceeded to ask 

questions designed to assess the potential autonoetic behavioural markers commonly associated 

with the subjective reliving of memories. Participants were thus required to comment on the visual 

representation of the memory and their accompanying emotional and subjective autonoetic 

experience if any (see Table 2.2 above). As mentioned previously, the participants were finally 

asked to supply any additional description of the recollective process in a relatively open-ended 

question. The test session lasted for approximately 8-10 minutes and the experimenter transcribed 

all information provided as the participant spoke. There was no remuneration provided for taking 

part in this study.

2.2.3.4 Scoring system for event details section of the EAMI

Similar to the procedure used by Moscovitch et al (1999), the seven types of event details were 

scored according to their presence in the participant’s description of the event. One point was 

awarded for the clear statement of each type of event detail, and zero points were given if 

participants were unsure or unable to answer any of the event details questions. This led to a total 

possible score of 7 points on the measure.
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2.3 Results

2.3.1 Data preparation and analyses

The comments provided by participants on the autonoetic subscale were grouped together into 

mutually exclusive categorical variables and entered into the Statistical Package for the Social 

Sciences (SPSS Edition 14) for data analysis. This led to the consideration of a number of 

categorical variables emerging from the autonoetic subscale (see Table 2.3).

Table 2.3 Behavioural markers probed using autonoetic subscale of the EAMI

Autonoetic marker Variable coding

Viewer perspective Own eyes 
Third person 
Both perspectives

Level of movement Movement 
No movement

Emotional connection Connected
Detached

Reliving judgment Reliving 
Partly reliving 
Everything but reliving 
Not reliving

Non-parametric statistical analyses (Pearson Chi-Square) were chosen, as the variables under 

consideration were largely categorical in nature.

2.3.2 Level o f Contextual Detail and Reliving Judgments

Using participants’ responses the categories used to denote the type of recollective experience 

included “reliving”, “partly reliving”, “everything but reliving” and “not reliving”. The detail scores 

assigned to each memory were collapsed into categories of “low” and “high” levels of detail, 

comprising scores of 0-4 and 5-7 respectively. Low detail memories thus reflected the recall of 

core details such as what, where, when, and the implication of event, whereas high detail 

memories indicated the additional recall of phenomenological elements such as sensory, 

emotional, and metacognitive details.

Table 2.4 Crosstabulation showing reliving categories divided according to the level of detail recalled in each 

memory

High Detail Low Detail Total Number 
of Memories

Reliving 9 0 9

Partly Reliving 6 0 6

Everything 
But Reliving

6 0 6

Not Reliving 6 3 9

Total 27 3 30
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Crosstabulation Analysis

Using a non-parametric Chi-square analysis, a significant relationship was found between the level 

of detail of a nnemory and the accompanying recollective experience, x^(3, 29) = 7.778, p=.05, with 

100% of “low detail” memories not relived by participants.

The reliving variable was then re-coded into a dichotomous variable of “reliving” or “not reliving” 

with judgments of “reliving” and “partly reliving” contained within the former category and judgments 

of “everything but reliving” and “not reliving” into the latter category. Using this reclassification of 

reliving as an all or nothing experience, the effect of details category was rendered non-significant, 

X^1,29) = 3.333, p=.068.

Table 2.5 Crosstabulation looking at the level of detail and accompanying recollective experience re-classified 

as a binary variable^

High Detail Low Detail Total

Reliving 15 0 15
(100%) (0%)

Not Reliving 12 3 15
(80%) (20%)

Total 27 3 30
® Percentage of memories from each recollective category included in parentheses

■  Reliving 

B Not reliving

High Details Low Details

Level of details for memories

Figure 2.2 Barchart showing the percentage of memories per recollective judgment category 

according to accompanying level of contextual detail.

Regression Analysis investigating predictive efficacy o f details on reliving judgments 

A binary logistic regression was run with “recollective experience” as the dependent variable. 

Using “Total Details” as the explanatory variable, there was no significant predictive effect for total 

details on “reliving” judgments.
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Table 2.6 Results from the binary logistic regression using total details as an explanatory variable for reliving 

judgments

B S.E. Wald Df Sig Exp(B) 95% C.l. for 
Exp(B)

Details -.365 .343 1.134 1 .287 .694 [.355, 1.359]

Constant 2.161 2.077 1.083 1 .298 8.683

As the reference category of the regression was set to that of “looking back”, the odds ratio was 

calculated by obtaining the inverse of the Exp(B) figure (i.e. 1/.694). The odds ratio for reliving 

judgments was thus 1.44, yet this was not found to be statistically significant, most likely a 

consequence of the small sample size in the present study.

The Hosmer and Lemeshow test emerged as being non-significant (x^(2, 29) = 3.304, p=.192) 

indicating that the regression model’s estimates fit the data to an acceptable level.

Level of Contextual detail as an explanatory variable

It was not possible to run a binary logistic regression using “details level" as the explanatory 

vahable due to the small numbers in each response category.

2.3.3. Level of Detail and Viewer Perspective of the accompanying Visual Representation 

A robust relationship was found, with 100% of “low-detail” memories viewed from a third person 

perspective, and 74.1% of “high-level” detail memories viewed from “own eyes” perspective, (1. 

29) = 9.167, p=.002.

Table 2.7 Crosstabulation showing the relationship between visual imagery perspective and total level of 

contextual detail®

High Detail Low Detail Total

Own Eyes 22 0 22
Perspective (100%) (0%)

Third Person 5 3 8
Perspective (62.5%) (37.5%)

Total 27 3 30
® Percentage of memories viewed from a particular perspective included in parentheses

2.3.4 Recollective Experience and Viewer Perspective of Visual Representation 

A relationship between reliving judgments and the perspective taken by participants during recall of 

the event was evident, with 93.3% of relived memories being viewed from “own eyes” perspective, 

X^(1, 29) = 6.136, p=.013.
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Table 2.8 Crosstabulation showing the relationship between viewer perspective during recall and the 

accompanying recollective experience®

Own
Eyes

Third
Person

Total

Reliving 14
(93.3%)

1
(5.7%)

15

Not Reliving 8
(53.3%)

7
(46.7%)

15

Total 22
(73.3%)

3
(26.7%)

30

 ̂ Percentage of memories in the reliving categories given in parentheses 

Regression Analysis

Using a binary logistic regression with “perspective” as the explanatory variable, “viewer 

perspective” was found to have a significant predictive effect on reliving, p=.030. As the reference 

category in the regression was that of “looking back", the corresponding regression coefficient for 

“reliving” was computed by calculating the inverse of the exponential beta coefficient (i.e. 1/.082). 

The odds ratio with respect to reliving for “own eyes” perspective was therefore 12.19, which 

indicates it is a robust predictor. However, the Hosmer and Lemeshow test was not computed by 

SPSS, suggesting there is a problem with the model’s estimates and how it fits the data.

Table 2.9 Regression coefficients and 95% confidence interval for “own eyes" viewer perspective category as 

a predictor of reliving judgments

B S.E. Wald Df Sig Exp(B) 95% C.l. for 
Ex p (B)

“Own Eyes” -2.506 1.157 4.687 1 .030 .082 [.008, .789]

Constant 1.946 1.069 3.313 1 .069 7.000

2.3.5. Emotional Connection and Subjective Recollective Experience

There is a highly significant relationship between reliving judgments (reliving versus not reliving) 

and accompanying emotional connection (connected versus detached) during recall, (1. 29) = 

26.250, p<.0001, with 100% of reliving judgments accompanied by emotional connection and 

93.3% of not reliving judgments reported as “emotionally detached”.

Table 2.10 Crosstabulation showing the relationship between emotional connectedness and the 

accompanying recollective experience^

Emotionally
Connected

Emotionally
Detached

Total

Reliving 15 0 15
(100%) (0%)

Not Reliving 1 14 15
(6.7%) (93.3%)

Total 16 14 30
(53.3%) (46.7%)

 ̂ Percentages of memories in the reliving categories in parentheses
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2.3.6 Differences in Emotional connectedness across all levels o f the recollective experience

Table 2.11 Crosstabulation showing the relationship between emotional connectedness and all levels of the 

recollective experience^

Emotionally
Connected

Emotionally
Detached

Total

Reliving 9 0 15
(100%) (0%)

Partly 6 0 6
Reliving (100%) (0%)

Everything but 1 5 6
Reliving (16.7%) (83.3%)

Not Reliving 0 9 15
(0%) (100%)

Total 16 14 30
____________________(53.3%)_______ (46.7%)_____________

 ̂ Percentages of memories within each recollective category in parentheses

There was a significant relationship between emotional connectedness and the recollective 

experience (x (3, 29) = 26.652, p<.0001. Interestingly, in the “Everything but reliving” category, 5 

out of the 6 memories (83.3%) are classed as emotionally “detached". None of the emotional 

connected memories were judged as “not reliving.”

2.3.7. Emotional Connection and Viewer Perspective o f Visual Representation 

There was a significant relationship between emotional connection and the accompanying viewer 

perspective in the visual representation of the memory, (1, 29) = 7.308, p=.007, with 93.8% of 

emotionally connected memories viewed through an “own eyes” perspective.

Table 2.12 Crosstabulation showing the relationship between viewer perspective and emotional 

connectedness®

Own Eyes Third
Person

Total

Emotionally 15 1 16
Connected (93.8%) (6.3%)

Emotionally 7 7 15
Detached (50%) (50%)

Total 22
(73.3%)

8
(26.7%)

30

® Percentage of memories within each emotional category in parentheses 

2.3.8. Effect o f Gender on the subjective recollective experience

There was a significant effect of gender, (“I. 29) = 8.438, p=.004, with a greater percentage of 

females reporting emotional connection during recall than males. Females tended to recall 

memories with a higher level of contextual detail, (1. 29) = 4.359, p=.037, and endorsed reliving 

the memories more so than males, x^(1, 29) = 6.652, p=.010 (see Table 2.13 below).
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Table 2.13 Breakdown by gender of level of detail, emotional connection and re-experiencing judgments

Level of 
detail recalled (%)

Emotional 
connection (%)

Re-experiencing 
judgments (%)

High Low Connected Detached Reliving Not
Reliving

Male 37 100 18.7 71.4 20 66.7
Female 63 0 81.3 28.6 80 33.3
Significance Level p<.05 p<.005 p<.01

2.3.9 Level o f movement in the visual representation and the accompanying recollective 

experience

Table 2.14 Crosstabulation showing the relationship between movement in the mental imagery and the 

accompanying recollective experience®

M ovem ent No
M ovem ent

Total

Reliving 13
(86.7%)

2
(13.3%)

15

Not Reliving 10
(66.7%)

5
(33.3%)

15

Total 23
(76.7%)

7
(23.3%)

30

 ̂Percentage of memories In each recollective category In parentheses

There was no significant predictive effect of movement in the visual representation on the reliving 

judgments given by the young participants (x^(1, 29)=1.677, p=.195). This may reflect the lack of 

variation In the data set and more likely the fact that the majority of memories recalled by 

participants in this study Incorporated movement In the visual representation (76.67%).

2.3.10 Qualitative findings from the EAMI pilot study

Aside from looking at the quantitative analysis using chi-squared statistics and logistic regression, it 

was deemed important to analyse the actual comments used by participants in describing their own 

recollective experience.

2.3.11 Remembering a personal fact

The terminology used by participants was examined for evidence of the recollectlve process 

underlying personal semantic recall. More often than not, participants described this process as an 

all-or-nothing phenomenon, springing directly to mind when they are directed to remember 

Information.

For example:

Participant 19:

Participant 2:

Participant 26:

“They just pop up, I don’t have to delve deep.”

“It’s in my head and It’s there.”

“When I hear the key word they just seem to spring to mind 

Immediately. Getting details requires more thought.”
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2.3.12 Remembering a personal event

The open-ended question for participants to comment on the experience of remembering a 

personal event was analysed as follows. All comments were transcribed by the experimenter and 

grouped into similar themed descriptions. The main themes to emerge were:

1. V isualisation-Television

2. Continuity of the memory

3. Reliving - being “back there”

4. Emotional Detachment

2.3.12.1 Visualisation of memories as an “internal television”

Participants tended to use a common vocabulary that was not prompted or cued by the 

experimenter to describe the experience of recollection. Most notably, the central theme of 

watching an “internal television” was a feature in many of the memohes. For example:

Participant 2: “It was there in my head, like playing it in my mind.”

Participant 4: “I looked at the room through my eyes in my head to properly connect with

it...I visualised myself in the room doing the actions, moving the ruler, and

then it allowed me to replay the whole scene.

Participant 6: “...now that I have the memory constructed, it’s like turning on the TV and

just watching.”

Participant 10: “I’m just watching it. It’s like I’ve got an internal TV but I’m watching

myself.”

Participant 15: “ ...it would be a bit like looking at it on television but a bit removed from it

and everything is toned down a bit, like sounds are a bit muffled...but it 

would be more like watching a video.”

2.3.12.2 Continuity of the Memory during recall

Participants appeared to naturally describe the continuity or “flow” of the memory using a common 

vocabulary pertaining to videos and clips of movies. Phrases regarding photography and 

snapshots also emerged in attempting to describe the degree of flow and continuity between 

scenes in the memory. For example:

Participant 1: 

Participant 6: 

Participant 13: 

Participant 17:

Participant 18:

“The whole thing is continuous, like a video.”

“There’s no connection between the scenes so it’s not a movie...”

“ I’m seeing pictures like a video. It’s like running a video or a camcorder.” 

“No, it’s not happening like a play performing, it’s just like bits and pieces, 

some of it is snapshots...”

“ I’m very much looking back on it as a set of scenes. There’s like about 

four or five different scenarios, which are all linked together 

chronologically. They’re like taking a video with a digital camera, some
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bits wouldn’t stand out in between but that’s because they’re part of the 

routine, like walking into school...”

Participant 19: “I’m replaying it in my mind. It’s a series of images but they’re not

completely separate from one another.”

2.3.12.3 Reliving the Memory

Participants were adept at describing the distinction between giving a highly detailed synopsis of a 

memory and remembering how they felt at the time, as opposed to reconnecting with that feeling at 

the time of recall and endorsing a feeling of reliving. Central to the judgment of reliving was the 

description of “being back there”, a phrase that was used repeatedly by participants and 

unprompted by the experimenter. For example:

Participant 4:

Participant 5:

Participant 8: 

Participant 11: 

Participant 15:

Participant 18:

“ ...I actually am back there. Also the emotion helps me to connect with it. 

I remember this happening but there is a difference in terms of connection, 

the emotional part. To know an event happened is different to being 

connected to that event.”

“ I see the people and I remember the feeling quite clearly. It’s there and it 

comes out quite easily. I think I’m disconnected from it now, it’s more a 

feeling of nostalgia associated with it....There’s a mixture, it’s not just a 

recollection of events but contains emotion.”

“I’m there...I’m reliving it, it’s vivid and I’m reliving it.”

“ ...I’m kind of there"

“I wouldn’t say I'm reliving it, really more like looking back.. . I know that I 

couldn’t be reliving it.”

“ It’s distant. I’m detached from it. Although it’s in the first person, I’m not 

really reliving it.”

2.3.12.4 Emotional detachment during recall

There was a clear distinction between emotionally connecting back to the originally event as 

opposed to feeling removed from the event yet capable of reconstructing the main details. 

Participants also pointed towards the interplay of different factors such as viewer perspective and 

accompanying emotional experience.

Participant 7: 

Participant 20: 

Participant 21: 

Participant 22:

“I’m a spectator watching and it’s more removed than that. It’s going on. 

I’m not a part of it. I’m looking back at it.”

“Partly reliving but partly just looking back. I feel some of the emotions I 

went through then.”

“I’m reliving a tiny bit but also looking at it from my point of view now. I feel 

the emotion a bit.”

“I’m back in the classroom. I’m seeing it all and enacting it. As it’s going 

through my head I’m enacting it. I’m being back there. I’m putting myself 

back in the situation.”
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Participant 23: “I feel like I’m back. I have to go back through it all to remember more 

things.”

Participant 24: “When I think about the emotions, I can connect quite strongly w/ith it but I 

don’t feel the necessity of how it played out. I’m partly reliving it, I suppose 

maybe re-experiencing it.”

Participant 25: “I get a bit of the fear out of it and also the feelings that came afterwards,

such as the pride. The horhble stuff goes away and I don’t feel the

embarrassment any more. For something that was so emotional at the 

time, it’s not so bad. I feel I’m detached from it. I can see it in my own

eyes, but I’m detached from it.”

Participant 26: “I feel detached. No, just looking back on it. It’s amusing. I think I’m just 

recollecting it. I’m just reconstituting a memory of something which 

actually happened of which no visual trace has been recorded.”

2.4 Discussion

2.4.1 Utility o f the new autonoetic subscale in memory assessment

As a preliminary foray into the assessment of the subjective recollective experience, the autonoetic 

subscale has permitted assessment of a number of key behavioural indices considered indicative 

of when a person mentally relives a past event via autonoetic consciousness. This approach 

attempts to embrace much of the previous theorising within the literature by combining both the 

assessment of contextual details with the inclusion of a novel subscale in an effort to glean as 

much information regarding the recollective experience as is possible. The present pilot study has 

demonstrated that the autonoetic subscale is easily administered to healthy control participants, 

and importantly that all terminology used within the subscale is readily interpretable by participants 

without the need for elaboration or clarification on the part of the experimenter. From the outset, it 

would appear that the new autonoetic subscale is one that could serve as a useful adjunct to 

standard content-based assessments of autobiographical memory.

2.4.2 Terminology pertaining to the recollective experience

A number of noteworthy findings have emerged from this pilot study. Firstly, it has been 

demonstrated that description of the recollective experience is efficiently communicated using the 

phraseology of “reliving” versus ‘‘not reliving”, in keeping with previous postulations and usage of 

the term by Brewer (1996) and even as far back as William James (1890). Participants appeared 

to readily comprehend the idea of mentally reliving a past event, and as such, this expression might 

serve as a more ecologically valid idiom where assessment of the recollective experience is 

concerned, in contrast with the Remember/Know paradigm, which may be more suited as a 

supplement to laboratory investigations using word acquisition paradigms. In conjunction with 

comprehending the turn of phrase regarding reliving, participants also documented engaging in this 

form of recollection during the retrieval of past memories, with half of all memories recalled judged

100



as being relived, indicating that this is perhaps a unique emergent property of episodic recollection 

as opposed to conventional autobiographical recall devoid of such reliving,

2.4.3 The importance o f contextual detail in the recollective endeavour

Given the propensity within the literature to equate episodic memory with the level of contextual 

detail recalled (e.g. Moscovitch et al, 1999; Levine et al, 2002; Piolino et al, 2002), the level of 

contextual detail was investigated as a potential mediating factor where reliving judgments are 

concerned. Notably, the level of contextual detail provided by participants did not prove to be a 

strong predictor of reliving a past event. By categorising the level of detail as either “high” or “low”, 

it was evident that memories that contain a high level of detail were not necessarily more likely to 

be accompanied by an autonoetic reliving experience. It is important to recognise that of the 30 

memories sampled in this study, 27 of these were classified as “highly detailed”, yet only half of the 

memories recalled in this study were judged as “relived.” An intuitive interpretation of this finding is 

that the retrieval of highly detailed memories does not automatically entail that such memories will 

invariably be infused with autonoetic consciousness and relived, in contrast to the assertions of 

many of the researchers within this field (Moscovitch et al, 1999; Levine et al, 2002). Whilst the 

content of such ABMs are indeed an important factor to consider in assessment of this type of 

memory, episodic memories must be investigated and examined along more sophisticated 

qualitative lines. Furthermore, it would be prudent to investigate the emergence of reliving 

judgments in participant samples where such high level of details is not likely to naturally occur, for 

example in elderly populations (Levine et al, 2002) or patient populations where long-term memory 

of past events is compromised (e.g. Alzheimer’s disease).

2.4.4 Behavioural markers associated with autonoetic reliving

The behavioural markers that emerged as good predictors of the reliving experience were related 

to the visual imagery of the recalled memory and the viewer perspective taken during recall. 

Viewing the memory from an “own eyes” perspective, akin to being immersed in the memory, was 

related to higher-detailed memories and the judgment of reliving. The presence of movement in 

the visual image did not seem to hold good predictive value for reliving judgments, however, it must 

be noted that the majority of memories recalled contained movement, and thus reliable conclusions 

regarding the role of this variable are difficult to make.

2.4.5 The role o f emotional connectedness in autonoetic consciousness

Emotional re-connection to the original event, with some element of the original emotion being re

experienced by participants during recall, was strongly predictive of reliving judgments. There was 

a suggestion that previously emotional memories had lost their emotive “flavour” and become 

somewhat more muted and possibly semanticised with the passage of time, most notably in the 

category of memories described by participants as being “everything but relived.” This suggests 

that emotional re-experiencing is a key factor in the mediation of ABMs that are relived. However, 

in the category of “partly reliving” a memory, the main difference compared with fully reliving the 

memory appeared to be in terms of viewer perspective and movement, with all participants re- 

experiencing the emotional aspect yet differing in terms of their ratings of viewer perspective and
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continuity. The converse pattern is noted in the “everything but reliving” category wherein 

participants can recall the emotions they felt at the time of the event, and view the memory from 

their own eyes with continuity and movement, yet feel disconnected and detached in terms of 

experiencing these emotions again. This suggests that the reliving experience is most likely to 

arise in conjunction with the joint presentation of a number of the behavioural markers. As Tulving 

(2002) noted, the feeling of remembering a past event is thus seldom confused with that general 

feeling of looking at the world, and part of the autonoetic experience facilitates the distinction 

between engaging in mental time travel from ordinary “online” awareness. This is evidenced by 

statements made by the participants in the current study, whereby they reported “feeling" the 

original emotional aspect of the event, yet ostensibly recognised that they are not really back in the 

event itself. Thus remembering is dissociated from an “online” experience of presently navigating 

within the world.

2.4.6 Gender effect regarding the re-connection with emotion during recall

There was a significant gender effect in the present study, whereby females were more likely to re

experience the emotion of the original event, recall more contextually-detailed memories and 

endorse a reliving judgment during recollection. Piefke & Fink (2005) note that a considerable 

number of behavioural studies on ABM have demonstrated gender-related differences in the 

recollections of personal past episodes (e.g. Davis, 1999; Fujita et al, 1991) in which females’ 

autobiographical recollections were reportedly more detailed and emotionally intense than were 

males’ personal memories. Seidlitz and Diener (1998) reported that females recalled more positive 

and negative ABMs than males, and that there were clear gender differences in the richness of 

detail encoding that were related to the subsequent recall of events, findings which are broadly 

consistent with the pattern of results in the present study. If emotional connectedness is one of the 

key mediating factors affecting the instantiation of reliving memories via autonoesis, then gender 

differences in the response to and recollection of emotional events is worthy of further 

consideration.

2.4.7 Underlying lexicon adopted by participants during recollection

An interesting finding to emerge from the qualitative analysis of the study was the notable and 

universal use of a common lexicon to describe the recollective experience. Participants were not 

cued or prompted along any descriptive lines, yet naturally produced similar descriptions of 

potential markers of autonoetic conscious across a number of domains. The theme of viewing the 

event almost on an internal television screen was common in most participants, and corresponds 

well with the “own eyes” versus “third person" perspective mentioned previously, which was found 

to be a robust predictor of reliving. Continuity of the memory, in terms of the degree of fluidity 

between visual scenes in the replaying of events, emerged as an important and hereto 

unconsidered marker. Participants spontaneously discussed the degree of continuity between 

“scenes” of the memory and their ease of transition from one scene to the next. This further 

introduced the idea of a memory being “replayed” in a number of qualitatively different manners, 

forming a hierarchy of continuity, ranging from recall akin to a video playing out smoothly, to being 

slightly degraded in quality and viewed as a series of disjointed “clips” or scenes with movement in
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them. Further down the hierarchy, is the notion of ‘‘freeze frames” or “snapshots” in which the main 

scene is represented as a static image that links to the next static shot in a fragmented manner. It 

was decided to capitalise on the insightful comments provided by participants in this study, by 

including this taxonomy of continuity in the finalised EAMI measure.

2.4.8 The role of re-experiencing in the recollective experience

Participants proved adept at describing the accompanying recollective experience, taking great 

pains to elucidate that whilst one could view the event from an “own eyes” perspective and possibly 

even re-feel some of the original emotion, this did not culminate in the full reliving experience, with 

a number of people suggesting that they were experiencing “Everything but reliving,” Based on this 

observation, it was decided that a scale measuring the magnitude of re-experiencing would be a 

worthy inclusion on such an instrument. On a conceptual level, this observation points towards the 

multi-faceted nature of autonoetic reliving, given that the presence of one behavioural marker alone 

can not be directly attributed to instantiation of the reliving experience. Rather it would appear that 

reliving is a collective enterprise, induced by various behavioural indices working in concert. 

Recalling a highly detailed memory does not always entail that the resulting subjective experience 

will be autonoetic, nor does the viewing of the memory via one’s own eyes perspective or the re

feeling of the emotion at the time of encoding. However, there seems to be strong evidence 

emerging that this amalgamation of emotional connection with visualisation factors is strongly 

implicated in driving the autonoetic recollective experience, suggesting that content-based 

measures, such as those put forward by researchers such as Piolino, Moscovitch, and Levine, are 

not sufficient to tap into this multifarious phenomenon.

2.4.9 Methodological considerations in the assessment of episodic memory

This pilot study represents a glimpse into the area of autonoetic assessment and as such a number 

of methodological considerations must be noted. A small sample of thirty healthy control 

participants drawn from a convenience sample was used, with only one memory sampled per 

person, from one life epoch of Childhood (0-15 years). Therefore, the resulting picture to emerge 

of ABM is at best a snapshot of a particular epoch that is likely to be qualitatively different from 

other life epochs, and as such, one cannot generalise from these results across all life periods. 

Furthermore, due to the age of most participants in this sample, we are dealing with a sample of 

ABMs that have a relatively small retention interval, in most cases between 10 to 20 years but in 

some cases stretching as far as 40 years due to the presence of a number of older participants 

within the sample, given that the age range was from 18 to 60 years of age. It is acknowledged 

that due to the large age range spanned by this sample, there will be considerable variation within 

the data elicited, and as such, there are likely to be substantial differences between those 

individuals at the older end of the spectrum in comparison with the younger controls in terms of the 

retention interval and resultant recollective experience. There has been a considerable body of 

evidence reported in the literature describing the differential activation of medial temporal lobes 

according to the retention interval (Maguire et al, 2001a) with the issue of hippocampal involvement 

in memory retrieval purported to depend not only on the remoteness of information (Tsukiura et al, 

2002) but also on the age of subjects during encoding or retrieval (Maguire & Frith, 2003b). As a
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general caveat, it is recognised that the use of this control participant sample represents quite a 

truncated sample, scoring at the top-end of ABM recall, and w^hilst convenient for piloting the 

measure in a rudimentary way, entails that the results from this preliminary study are not adequate 

to make valid inferences regarding the process of episodic autobiographical memory recollection in 

general.

2.4.10 Suggested future research

In order to capitalise on the findings that are presented here, future research is clearly warranted, 

namely within populations where factors such as the retention gap and age of the memory can be 

examined in more detail, and more importantly where memories are recalled in less than perfect 

detail due to the passage of time and/or semanticisation. The ideal samples for such future 

investigations are proposed as being an elderly control sample and a corresponding sample of 

elderly patients in the early stages of a disease process where the capacity for retrograde recall is 

compromised to some extent. Patients in the early stages of Alzheimer’s disease would lend 

themselves easily to such an investigation and are proposed as the ideal candidates for future 

research in this domain. Such participant samples would result in the controlling of ceiling effects 

on the events subscale and would invariably increase the variation in the results produced enabling 

further teasing apart of the construct of autonoetically driven episodic recall, perhaps lending itself 

towards the discovery of dissociations between the elderly controls and Alzheimer patients in terms 

of their recall.

2.4.11 Condusior)

In conclusion, the current findings provide preliminary behavioural data to complement much of the 

theorising in the literature regarding episodic memory recall and the autonoetic subjective 

experience. Using a new autonoetic subscale, it has been demonstrated that whilst contextual 

details are an important feature of episodic memory, there must be a departure from the 

conventional content-based approaches by emphasising the importance of the subjective mental 

experience and emotional re-experiencing during episodic recollection, consistent with Tulving’s 

(2002) thesis that episodic memory cannot be defined by content alone. Episodic memory should 

be taken to indicate not only the capacity to represent a specific event and locate it in time and 

space, but also the capacity to relive some specific feature of that event, a perspective which is in 

line with current assertions that episodic memory is defined by the nature of the conscious 

awareness that accompanies retrieval, infusing the memory with emotions, thoughts and the 

subjectivity of the person remembering (Wheeler, 2000). The present autonoetic assessment has 

been developed to provide an ecologically valid method of assessing personal episodic memory 

with an emphasis on both content and the accompanying recollective experience, thus 

distinguishing this instrument from currently available measures.
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CHAPTER 3

Validation of the EAMI in Young, Elderly and Alzheimer Populations
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Chapter summary

In the previous chapter, a new measure aiming to provide a conceptually rigorous assessment of the 

behavioural markers of autonoesis was presented and the results from a brief pilot study were 

discussed. The present chapter is concerned largely with the elaboration of this assessment and 

validation of the overall EAMI measure within appropriate populations. Throughout the literature, there 

has been a preponderance of studies on ageing and Alzheimer’s disease in an attempt to tease apart 

the behavioural profiles and neural underpinnings of autobiographical event recall across the lifespan, 

and to document possible age-related and pathological changes in such domains, with the locus of 

such changes ascribed to damage emanating from insidious processes beginning in the medial 

temporal lobes. The present study attempts to validate the EAMI in a group of healthy young and 

elderly controls, and patients with mild Alzheimer’s disease in order to provide discriminative validity. A 

number of traditional assessments of ABM and episodic memory are included in order to ascertain the 

degree of concordance or convergent validity exerted by the EAMI. Finally, reliability was established 

via inter-rater reliability and internal consistency analyses. Of particular interest within the present 

study is the predictive efficacy of those behavioural markers to emerge in the previous pilot study and 

the relative preservation or decrement of such markers in healthy ageing and Alzheimer’s disease. 

The phenomenological process of reliving a memory from the past is discussed in terms of potential 

underlying neural substrates and behavioural indices of autonoetic consciousness as revealed by the 

EAMI, with relative group differences and variations across epochs given considerable exposition.

3.1 Introduction

3.1.1 Anatomy o f the medial temporal lobe

The medial temporal lobe (MTL) consists of a system of anatomically related structures that are 

essential for declarative memory, as mentioned previously, including the hippocampal region (CA 

fields, dentate gyrus, subicular complex) and the adjacent perirhinal, entorhinal, and parahippocampal 

cortices (Squire, Stark, Clark, 2004). In a recent review. Squire et al (2004) state that the MTL system 

is predominately concerned with memory, and operates in conjunction with the neocortex to establish 

and maintain long-term memory.

Recent neuropathology studies consistently point to the hippocampal formation as a key structure in 

understanding age-related changes in cognition, particular memory impairments (de Leon et al, 1999). 

As will be discussed, longitudinal studies have revealed that both hippocampal volume and measures 

of delayed recall are robust predictors of future dementia in patients with Mild Cognitive Impairment 

(MCI). Furthermore, the dementia symptoms of Alzheimer’s disease are associated with pathology in 

the hippocampus and neocortex. The hippocampus is a temporal lobe structure, located on the floor of 

the inferior temporal horn of the lateral ventricle and comprises the hippocampus proper 

(hippocampus), dentate gyrus, subicular complex, and the entorhinal cortex (Amaral & Insausti, 1990).
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The entorhinal cortex is adjacent to the more lateral perirhinal cortex (Brodman’s areas 35 and 36) and 

is described by de Leon et al (1999) as “the gateway to the hippocampus” given the massive synaptic 

input from neocortical association areas (Suzuki & Amaral, 1994). The entorhinal cortex occupies the 

key position v\/ith respect to gating the interactions, input, and output, between the hippocampus and 

the rest of the brain.

3 .1.2 Damage to the medial temporal lobe

Buckner & Wheeler (2001) discuss the structural changes that arise in the MTL as a result of 

Alzheimer’s Disease and note that a common strategy to detect the earliest stages of dementia has 

been to measure medial temporal lobe activity during memory processes using brain-imaging methods 

(Bookheimer et al, 2000). An inherent difficulty in this process however, is the fact that structures in 

the medial temporal lobe are relatively small. Buckner & Wheeler (2001) thus argue that if specific 

neocortical correlates of remembering depend on the integrity of medial temporal lobe function, these 

correlates might provide powerful markers for medial temporal lobe function, and their measurement 

might predict the progression of dementia.

3.1.3 Effects o f medial temporal lobe damage on declarative memory

Damage to the medial temporal lobe can produce a deficit in declarative memory, the conscious 

memory for facts and events (Squire & Knowlton, 2000). It is well documented that the hippocampus is 

particularly important for declarative memory (Zola-Morgan et al, 1986), however, other researchers 

have suggested that the hippocampus only supports memories embedded in a particular spatial and 

temporal context (Moscovitch, 1995; Aggleton & Brown, 1999; Tulving & Markowitsch, 1998). Squire & 

Alvarez (1995) proposed that the medial temporal lobe structures direct consolidation in the neocortex 

by gradually binding together the multiple, geographically separate cortical regions that together store 

a memory for a whole event. Others have suggested that the hippocampus stores “ indexes” (Teyler & 

DiScenna, 1986) or “pointers” that support the retrieval of specific patterns of cortical activation, or that 

the medial temporal lobe links the different cortical sites that together represent a whole memory 

(Squire et al, 1984). As has been discussed previously (Chapter 1) there is a growing body of 

research concerning the role of the hippocampus as an integrator of various types of information, 

which support rich and contextualised recollections. Researchers such as Sperling et al (2003) have 

argued that the hippocampus supports the formation of rapid associations between previously 

unrelated items of information across visual and verbal domains. Furthermore Giovanello, Schnyer 

and Verfaellie (2003) have reported that hippocampal activation is modulated to the extent to which a 

retrieval task depends on relational processing. Taking these findings together, damage to the medial 

temporal lobe could be expected to produce deficits in declarative memory in general, or more 

specifically at the level of episodic encoding and the retrieval of multi-faceted contextually rich 

memories which require the conjunction of many disparate levels of information. One participant group 

that has been widely studied in relation to the behavioural and neuropsychological effects of damage to 

the MTL is that of Alzheimer’s disease.
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3.1.4 Hippocampal atrophy in Alzheimer’s Disease (AD)

The insidious onset of Alzheimer’s disease is characterised by a subtle decline of memory function in a 

state of clear consciousness, with a steady aggravation of symptoms reflecting the gradual expansion 

of AD pathology (Braak & Braak, 1999). This pattern of destruction begins in specific limbic areas of 

the cortex and progresses across the hippocampus to the neocortex and a number of subcortical 

nuclei. As Gilboa et al (2005) state during later stages of the disease, degenerative processes 

proceed to other MTL structures primarily the hippocampus and the amygdala. The disease severity of 

AD is associated with a hierarchy of pathological changes progressing from the entorhinal cortex and 

hippocampus to involvement of the neocortex (Braak & Braak, 1991). Van Hoesen et al (2000) have 

reported involvement of the degeneration of the frontal lobes even within the early stages of AD, 

primarily in the orbital frontal area. Post mortem histopathological studies show that the hippocampal 

formation, particularly the entorhinal cortex and transentorhinal cortex, is one of the earliest and most 

affected structures in Alzheimer’s disease (Braak & Braak, 1991). The entorhinal cortex, CA1, and 

subiculum are consistently severely atrophied, while the granule layer of the dentate gyrus is generally 

spared.

3.1.5 The Braak and Braak stage model of Alzheimer’s Disease

Braak and Braak (1991) proposed a stage model of neurofibrillary changes in the brain based on the 

temporal and topographical distribution of hippocampal formation lesions. The authors proposed that 

neurofibrillary changes develop firstly in the transentorhinal cortex, and then in the entorhinal cortex, 

termed the “transentorhinal stages”. Further progression involves CA1, the subiculum, and CA4, and 

onto CA2 and CA3 and the parvopyramidal layer of the presubiculum, which the authors term “the 

limbic stage of pathology.” The final stage of the Braak and Braak (1991) classification refers to the 

“isocortical stages” whereby the dentate gyrus and all isocortical association areas, neocortex, are 

affected. West et al (1994) have reported on structure-specific neuronal loss in AD particularly in CA1, 

leading to the assertion that Alzheimer’s disease does not simply reflect an acceleration of normal 

ageing. De Leon et al (1999) conclude that the regional pattern of neuronal loss in AD is both 

qualitatively and quantitatively different from that observed in normal ageing, with the results of studies 

supporting the hypothesis that there is a selective pattern of neuronal vulnerability in AD. Hyman et al 

(1984) proposed that the degeneration of much of the neuronal architecture of the entorhinal cortex 

destroys a large functional part of hippocampal input and output, and that this destruction results in the 

memory impairments and cognitive deficits associated with the early stages of AD.
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Figure 3.1 Diagram showing the progression of brain pathology according to the Braak et al 

(1996) model. Taken from Piefke & Fink (2005)

3.1.6 Patterns of behavioural deficits in Alzheimer’s Disease

Eustache et al (2004) nnake the observation that studies of amnesic patients afford a great opportunity 

to further unravel the neurobiological substrates of long-term memory, and are at the source of the 

modern models of consolidation. According to such theories, the medial temporal lobe, especially the 

hippocampus, is involved in the consolidation and retrieval of declarative knowledge, in interaction with 

neocortical areas, ranging from a few years (Graham & Hodges, 1997) to ten years (Reed & Squire, 

1998) and greater than ten years (Rempel-Clower et al, 1996), by binding together the multiple 

cerebral areas that constitute a memory representation. It is well documented that one of the earliest 

presenting features characteristic of Alzheimer’s disease is that of memory impairment, with deficits in 

“episodic" memory commonly referred to as the earliest cognitive manifestation in AD (Butters et al, 

1987; Welsh et al, 1991) with MTL volume reduction in AD consistently shown to be associated with 

deficits on both verbal and visual anterograde memory tasks (Toledo-Morrell et al, 2000). However, it 

must be noted that the assessment of such “episodic” memory deficits are commonly done using 

traditional word learning acquisition paradigms, which may not represent a true analogue of episodic 

memory as defined by Tulving and colleagues (Wheeler et al, 1997). Perry and Hodges (2000) have 

confirmed that a word-learning “episodic” deficit is typically the earliest presenting feature in AD, yet 

have expanded on this by including measures of semantic memory and attention in order to tease 

apart the patterns of decline in AD. They reported that deficits in semantic memory may emerge prior 

to those in attentional processing, yet a reverse pattern was also noted, which would point to the 

heterogeneity of the cognitive evolution of AD. The authors assert that whilst episodic memory deficits
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appear to be virtually universal, the next domain to be affected may comprise either that of semantic 

memory or attentional processing, only after which deficits in visuospatial function or auditory-verbal 

short-term memory manifest. Perry & Hodges (2000) cite the Braak & Braak model (1995) in which the 

pathological changes of neurofibrillary tangles and amyloid plaques initially involve the transentorhinal 

region, which then progress to encroach on the entorhinal cortex, before spreading to the neocortex, 

as being consistent with the neuropsychological deficit in AD being episodic memory loss secondary to 

the deafferentation of the hippocampal complex. The authors note that there is mounting evidence that 

the inferolateral temporal cortex is a critical neural substrate of semantic memory (Mummery et al, 

2000) with visuospatial dysfunction in AD linked to parietal pathology (Levine et al, 1993; Mackenzie 

Ross et al, 1996). Furthermore the dorsolateral prefrontal cortex is an important area associated with 

working memory (Goldman-Rakic, 1987). Perry & Hodges (2000) argue that the neural correlates of 

attentional dysfunction are less clear but it may be linked to involvement of the basal forebrain 

cholinergic system or to disruption of cortico-cortical tracts (Perry & Hodges, 1999). The authors 

conclude that the exact sequence of spread is yet to be elucidated but there is likely to be considerable 

inter-individual variability.

3.1.7 Hippocampal formation atrophy in normal ageing

Hedden and Gabrieli (2004) note, most older adults will experience some form of age-related neural 

pathology, because ageing is associated strongly with a risk for AD. Studies have typically shown that 

neurofibrillary tangle accumulation in the entorhinal cortex and/or hippocampus dramatically increases 

as one ages (Price et al, 1991). De Leon et al (1999) reviewed several studies that demonstrated a 

strong trend for healthy elderly individuals to show an age-related tendency towards neurofibrillary 

tangle accumulation that is concentrated in the hippocampal formation (Morris et al (1991). The data 

appear to support the Braak and Braak (1991) model and suggest that age-associated hippocampal 

formation lesions represent the earliest lesions associated with AD, supporting the assertion that an 

inverse relationship between neurofibrillary tangle deposition and hippocampal volume extends 

throughout the range of normal ageing to severely demented AD. However, modern stereological 

techniques have shown that it is the CA1 of the hippocampus and layers II and IV of the entorhinal 

cortex that are the most vulnerable to AD pathology and are potentially specific for AD (Gomez-lsla et 

al, 1996). Hedden and Gabrieli (2004) claim that the differential effects of ageing on specific brain 

regions support a two-component view of ageing (Gabrieli, 1996). The first component pertains to 

changes in the fronto-striatal system, with declines in the volume and function of the PFC (Volkow et 

al, 1996). Furthermore, frontal white matter tracts undergo an age-related loss of integrity that might 

affect memory circuits involving the fronto-striatal cortices (Head et al, 2004). Such changes are highly 

correlated with age-related declines on behavioural measures and relate to the “frontal lobe hypothesis 

of cognitive ageing” (West, 1996). This is consistent with the idea that advancing age is associated 

with a decline in the functional integrity of the PFC (Grady, 1999) that is a consequence of normal 

neurocognitive processes that are related to ageing (Hedden & Gabrieli, 2004). The second 

component of ageing points to the role of the MTL in identifying possible prodromal stages of
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pathology, as a result of changes that occur primarily with pathology associated with AD, beginning 

with a loss of volume in the entorhinal cortex. Functional imaging studies of memory have found that 

even in healthy older adults, activity in the left hippocampus is decreased relative to younger controls 

(Daselaar et al, 2003) and that hippocampal activation is further decreased in patients with AD relative 

to healthy older adults (Sperling et al, 2003). The progression from healthy aging to AD has generated 

much interest where diagnosis is concerned, leading to a deluge of research within the area of Mild 

Cognitive Impairment, a transitional stage between normal ageing and dementia, which will be returned 

to in detail at a later point in this thesis (see Chapter 4).

3.1.8 Age-related changes and hemispheric asymmetry reduction

Hedden & Gabrieli (2004) note that in healthy older adults, volumetric and neurotransmitter changes in 

the prefrontal cortex (PFC) and the striatum have been associated with age-related declines in 

cognitive performance. Rypma & D’Esposito (2000) demonstrated that older adults tend to exhibit less 

PFC activity during executive processing than younger adults, although increases in PFC activity have 

also been shown in areas contralateral to those activated in the young, a pattern referred to as 

hemispheric asymmetry, with the proposal that such additional activations aid processing by older 

adults (Cabeza, 2002). Grady & Craik (2000) propose that such age-related differences in prefrontal 

activity are probably attributable to some extent to different task demands in various experiments but 

increased left prefrontal activity in older adults may also be necessary for them to perform adequately 

on the tasks. Dolcos et al (2002) cite the HAROLD model (Hemispheric Asymmetry Reduction in Older 

Adults) with respect to the domain of episodic memory, whereby PFC activity tends to be less 

lateralised in older adults than in younger adults. On tasks of episodic memory, in the traditional 

sense, PFC activity tends to be right lateralised in young adults according to the Hemispheric 

Encoding/Retrieval Asymmetry model (HERA; Tulving, et al, 1994; Nyberg et al, 1996), yet in older 

adults bilateral PFC activations have been found during the same task (Cabeza et al, 1997). Dolcos et 

al (2002) note that data from the domain of working memory suggest that age-related asymmetry 

reductions may be found not only for process-related hemispheric asymmetries, for example episodic 

retrieval versus semantic retrieval, but also for stimuli-related hemispheric asymmetries, for example 

verbal versus spatial working memory (Dixit et al, 2000). Where episodic memory is concerned, there 

is evidence that left PFC can contribute to episodic retrieval performance, and whilst PFC activity 

during episodic retrieval is usually right lateralised, left PFC activations have been found in many 

studies and seem to be associated with demanding retrieval tasks (Nolde, Johnson & Raye, 1998). 

Dolcos et al (2002) thus argue that older adults may recruit left PFC in order to cope with increased 

retrieval demands. It has been proposed that the reduction in hemispheric asymmetries in old age 

serves a compensatory role (Cabeza et al, 1997), however, a de-differentiation account has also been 

cited, which proposes that there is a gradual evolution from an amorphous general ability into a group 

of distinct cognitive processes during childhood development (Garrett, 1946) and that during the aging 

process different functions once again begin to rely on similar executive or organising resources 

(Garret, 1946; Balinsky, 1941). Dolcos et al (2002) argue that this is consistent with evidence that
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correlations among different cognitive measures and between cognitive and sensory measures tend to 

increase with age (Baltes & Lindenberger, 1997). A highly tenable account is that the two hemispheres 

collaborate during the performance of cognitive tasks, particularly when such task demands are high 

(Banich & Belger, 1990; Berryman & Kennelly, 1992), which is consistent with the compensation view, 

suggesting that older adults benefit from bihemispheric processing at levels of task complexity for 

which unilateral processing seems to be adequate for young controls (Dolcos et al, 2002).

3.1.9 Memory performance in normal ageing and Alzheimer’s disease

De Leon et al (1999) note that the functions most vulnerable to aging as demonstrated by cross- 

sectional studies, are those involving memory (Craik & Jennings, 1992), sensory-motor processing and 

attention (Hartley, 1992), visuospatial function, praxis (Salthouse, 1992) and abstraction/problem 

solving (Flicker et al, 1986; Salthouse, 1992). Longitudinal studies of normal aging have suggested 

that performance declines in the elderly in verbal working memory, speed-dependent tasks, world 

knowledge, vigilance, learning and problem-solving (Mitrushina & Satz, 1991). However, as De Leon 

et al (1999) note, those tests with the highest diagnostic specificity for AD, typically include delayed 

verbal recall and object recognition memory with delayed recall. Further promising diagnostic tasks 

include measures of verbal fluency and semantic knowledge (Hanninen et al, 1995). As De Leon et al 

(1999) conclude, the integrity of the hippocampus is a potentially hugely informative structure to 

evaluate the transition between normal aging and AD-related memory decline. It is important to note 

however, that efficient memory functioning is not the exclusive domain of the hippocampus, but relies 

on many different neural substrates, as elucidated previously, and generalised atrophic changes that 

are known to occur in normal aging may also contribute to memory changes (De Leon et al, 1984).

Grady & Craik (2000) note that the theoretical mechanisms proposed to underlie age-related memory 

deficits include those of general slowing of cognitive operations (Salthouse, 1996) and an age-related 

decline in attention resources (Craik & Byrd, 1982). Furthermore, researchers have proposed that 

ageing is associated with a reduction in the efficiency of inhibitory processes (Hasher & Zack, 1988). 

Of relevance to the present study is the proposition that older adults are impaired in their ability to 

consciously recollect events and the contexts in which they occurred, but are relatively unimpaired in 

their experience of familiarity such as that for a recognised object or person (Mandler, 1980). Grady & 

Craik (2000) state that a popular conception is that older adults have difficulty in associating aspects of 

an event (Naveh-Benjamin, 2000) or in binding such aspects into a coherent representation (Chalfonte 

& Johnson, 1996), capacities that are undoubtedly important for the successful recollection of rich 

episodic autobiographical memories.

3.1.10 Autobiographical memory in normal aging and Alzheimer’s disease

The assessment tools commonly used to investigate the preservation and decline of ABM in both 

healthy elderly and Alzheimer populations have been critically evaluated in Chapter 1. However, the 

findings gleaned from such assessments, are worthy of discussion in order to establish the currently
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accepted profiles of recall of episodic autobiographical memory, defined in both the traditional sense 

and the more conceptually rigorous manner. In the following section, the results from the traditional 

AMI measure (Kopelman et al, 1989), and more recent content-based measures of the 

Autobiographical Interview (Levine et al, 2002) and Piolino’s TEMPau measure (Piolino et al, 2002; 

2003a,b) will be discussed in terms of the temporal gradients of recall, production of episodic details, 

and the presentation of autonoetic consciousness.

3.1.11 Temporal gradients o f recall in retrograde amnesia

Retrograde amnesia refers to the loss of memories acquired prior to the onset of brain damage and 

disease, and can vary considerably across patients with retrograde memory loss. As Westmacott, 

Leach, Freedman & Moscovitch (2001) note, patterns of spared ability and deficit have been found to 

vary systematically between patient populations, depending on the specific lesion site and the extent of 

the brain damage (Warrington & McCarthy, 1988; Hodges & McCarthy, 1995; Kapur, 1999). 

Comparing the profile of recall across patient groups is a particularly informative method of charting the 

deficits that occur with particular relevance for theories of consolidation. Piolino et al (2004) point to 

the importance of investigation of the gradients of recall in amnesic patient populations in order to 

establish the cerebral structures underlying ABM. Retrograde amnesia is generally manifested in one 

of three ways, the first of which is Ribot’s temporal gradient (Ribot, 1881) in which there is better 

preservation of remote relative to recent memories. This profile is observed following damage to the 

medial temporal lobe (MTL) and the extent of the retrograde amnesia depends on the degree of 

hippocampal damage, ranging from the last 2 years when damage is limited to the CA1 field, to more 

than 15 years with extensive damage of the hippocampal formation (Rempel-Clower et al, 1996). The 

second profile is that of retrograde amnesia with reverse temporal gradient, in which the converse 

pattern is present, with the impairment of remote memories and preserved recent ones. Piolino et al 

(2004) comment that this profile is observed in the early stages of semantic dementia where there is 

atrophy of the anterior temporal lobe with relative sparing of the hippocampal complex (Graham & 

Hodges, 1997; Murre et al, 2001; Piolino et al, 2003a,b). Accordingly, patients show a progressive 

deterioration of their semantic memory but they keep a relatively well-preserved day-to-day memory. 

The final profile documented by Piolino et al (2004) is that of retrograde amnesia without temporal 

gradient, characterised by a homogenous loss of the memories regardless of remoteness. This is 

observed when the lesion concerns both the medial and the anterior temporal lobes (Kopelman, 2002; 

Kopelman & Kapur, 2001).

3.1.12 Theories o f consolidation

Based on the presentation of such profiles of recall in retrograde amnesia, assumptions can be made 

regarding the underlying model of consolidation. According to Squire and Alvarez (1995) who 

proposed the standard model of consolidation, the medial temporal lobe memory system serves as a 

temporary memory index of multiple aspects of the memory trace (episodic and semantic) stored in the 

neocortex (Bayley et al, 2003; Squire & Alvarez, 1995; Teng & Squire, 1999). This approach
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emphasises a time-limited role of the MTL in memory retrieval with variable duration, ranging from few 

years (Graham & Hodges, 1997) to more than 10 years (Reed & Squire, 1998; Rempel-Clower et al, 

1996). Squire and Alvarez (1995) argue that consolidation is best conceptualised as “the process by 

which memory becomes independent o f the hippocampal region” (p. 171). As time passes after 

learning, there is gradual reorganisation within long-term memory storage, whereby the importance of 

the HF diminishes and a more permanent memory system develops that is independent of this region. 

The hippocampal formation is viewed as a “temporary” memory system, of use only until long-term 

consolidation is complete and a permanent memory is established elsewhere such as in the neocortex 

and other structures. The standard consolidation model (Squire & Alvarez, 1995) would posit that 

damage to the hippocampal complex will result in a greater loss of memories that remain dependent on 

it than those which do not. As Westmacott et al (2001) note, patients diagnosed with medial temporal 

lobe amnesia are thus expected to demonstrate a temporally graded retrograde memory loss, or 

negative temporal gradient, which is characterised by a disproportionate impairment of recently 

acquired memories relative to the more remote periods of an individual’s life. Where semantic 

dementia is concerned, consolidation theory would predict that such patients will exhibit a 

disproportionate impairment of remote relative to recent memories (Graham & Hodges, 1997; Hodges 

& Graham, 1998) due to the neocortical atrophy centred in the anterior and inferior surface of the 

temporal lobe, with hippocampal sparing. As Westmacott et al (2001) discuss, the hippocampal tissue 

preserves recently acquired information and the neocortex mediates already consolidated memories, 

thus leading to the reverse temporal gradient profile of recall in SD patients.

Nadel and Moscovitch (1997), Moscovitch & Nadel (1998) and Fujii et al (2001) reviewed the literature 

and noted that retrograde amnesia can extend back decades and sometimes show no temporal 

gradient at all. As Westmacott et al (2001) note, the consolidation theory is unable to account for 

observations that semantic knowledge tends to become highly personal and idiosyncratic in semantic 

dementia, which is interpreted by Snowden et al (1994, 1995, 1996) as potential evidence that recency 

may not be the only critical factor insulating memories from disruption following neocortical 

degeneration in semantic dementia. An alternative view was proposed by Nadel and colleagues, due 

to the findings from several lesion studies in which episodic anterograde amnesia without a temporal 

gradient was found in spite of the fact that damage was limited to MTL (Cipolotti et al, 2001). The 

Multiple Trace Theory (Nadel & Moscovitch, 1997; Nadel et al, 2000) is in agreement with the standard 

consolidation model in terms of semantic memory, yet departs from the conventional view by proposing 

that the MTL has a permanent role in the storage and recovery of episodic memories. Nadel and 

Moscovitch (1997) proposed that episodic memory traces consist of linked ensembles of the HC and 

neocortical neurons and that the hippocampal component remains a necessary part of that ensemble 

for the provision of contextual information (Tulving et al, 1988; DeRenzi & Lucchelli, 1993) as long as 

the memory traces are viable. Thus, a memory that is older is associated with a greater number of 

traces, ensuring that retrieval would be easier as the number of traces, and the number of access 

routes to them, proliferate. Nadel & Moscovitch (1997) (Moscovitch & Nadel, 1998) argue that reports
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of patients who demonstrate temporally graded memory loss for autobiographical episodes can be 

explained in terms of the accumulation of multiple traces associated with memories that had been 

recalled over and over again. In the case of amnesic patients who demonstrate temporally graded 

autobiographical episodic memory loss, partial hippocampal damage is typically observed, and Nadel 

and Moscovitch argue that as the severity of the temporal gradient increases, propelling the amnesic 

period further into the past, the amount of hippocampal complex tissue that is damaged will be found to 

have increased. As Rosenbaum et al (2001) note, the standard model does not account for the loss of 

episodic detail, which can extend back for much of the lifespan, however according to MTT memory 

traces are represented as spatially distributed interactions between the hippocampus and neocortex 

that persist as long as those memories exist. Semantic or context-free memories can therefore 

become independent of the hippocampus as would be predicted by the standard consolidation model.

3.1.13 Negative temporal gradients in Alzheimer's disease

In the case of patients with Alzheimer’s disease, the phenomenon of a negative temporal gradient in 

autobiographical recall is well documented. However, anomalous findings have also been reported, for 

instance where the negative temporal gradient is not always found (Nestor et al, 2002). As has been 

discussed, ABM is not a unitary construct and the dissociations within ABM and the personal semantic 

and episodic aspects of remote memory retrieval can also be affected simultaneously, although not 

necessarily to the same degree (Kopelman, 1989; Rempel-Clower et al, 1996). Using the AMI, 

Kopelman et al (1990) found negative temporal gradients for both personal semantic and 

autobiographical incidents in their Alzheimer patient sample. Greene, Hodges & Baddeley (1995) 

however, modified the AMI somewhat (see Chapter 1) and found a gentle temporal gradient but 

exclusively on the incidents subscale. Furthermore, Graham & Hodges (1997) failed to find any 

evidence of a negative temporal gradient on the personal semantic subscale but found the 

preservation of more remote events in comparison to the recent epochs using the AMI. Differences in 

patients’ overall cognitive functioning might account for such disparate findings, or the somewhat 

ambiguous nature of the AMI scoring protocol. Bayley, Hopkins and Squire (2006) used the AMI to 

investigate recent and remote memory in patients with damage limited primarily to the hippocampal 

region and those patients with large medial temporal lobe lesions. In keeping with the assertions of 

Moscovitch and Nadel, Bayley et al (2006) found that retrograde amnesia could be either temporally 

limited or quite extended, contingent on the amount of damage, i.e. hippocampus versus hippocampus 

plus adjacent MTL cortex. Remote autobiographical memory was intact in all patients studied, with the 

preservation of memories from the Childhood period on the AMI; a finding that Bayley et al (2006) 

argue is in favour of the standard consolidation model. Gilboa et al (2005) used the AMI in a sample of 

AD patients and reported an overall flat gradient for both subscales compared with that originally 

reported by Kopelman et al (1990). They attributed this difference to the better performance by 

patients in the recent memory section, which most likely reflected a difference in the severity of 

dementia. Gilboa et al (2005) argued that the dementia was of a greater severity in Kopelman et al’s 

(1990) sample, which likely reflected greater anterograde memory deficits and they state that their
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findings are highly consistent with the predictions of MTT, which posits that MTL tissue is invariably 

involved in retrieval of episodic memories. According to MTT, episodic retrograde amnesia should be 

dense and ungraded in Alzheimer’s disease, where the MTL is affected, and relatively preserved in 

semantic dementia, where the MTL and frontal lobes are preserved (Piolino et al, 2003),

Piolino et al (2003) assessed three patient groups with their TEMPau measure, namely patients with 

Alzheimer’s disease, semantic dementia and the frontal variant of fronto-temporal dementia (fv-FTD). 

They found a gentle Ribot’s temporal gradient in Alzheimer’s disease consistent with the findings of 

Kopelman (1989) and Graham and Hodges (1997), a reversed temporal gradient in semantic dementia 

in keeping with the findings of Snowden et al (1996), (Graham & Hodges, 1997) and Piolino et al 

(2003) and an absence of any clear temporal gradient in the fv-FTD group (Thomas-Anterion et al, 

2000; Nestor et al, 2002). Furthermore, using their strict assessment criterion, where episodic 

memories were concerned, an ungraded autobiographical amnesia for AD and fv-FTD patients was 

found but a reversed temporal gradient for semantic dementia patients. Piolino et al (2003b) noted that 

the AD patients tended to deteriorate less towards the most remote period although there was no 

significant temporal gradient (Nestor et al, 2002). Piolino et al (2003b) interpreted such findings as 

highlighting the difficulty AD patients have in retrieving truly episodic memories, as defined on the basis 

of details, compared with more generic events, lending support to the view that preserved remote 

memories in AD have a predominantly semantic character (Cermak, 1984; Butters & Cermak, 1986) 

particularly the oldest memories sampled. Within the semantic dementia patient group, Piolino et al 

(2003b) found a clear recency effect for the most recent period, and the survival of specific memories 

from both the recent period and the remote past. There was evidence of a reminiscence bump in the 

young adulthood period, in which a surge of strictly episodic memories involving vivid and important 

memories were found, consistent with findings pertaining to healthy elderly participants (Rubin et al, 

1986; Conway & Rubin, 1993; Rubin & Schulkind, 1997; Piolino et al, 2002). Piolino et al (2003b) 

conclude that remote episodic memory is relatively preserved in semantic dementia although limited by 

a deficit of access and restricted verbal skills. Finally, the fv-FTD patients produced poorly detailed 

generic events with very few episodic memories regardless of the time period, a finding which was 

more recently corroborated with all lifetime periods demonstrating no difference between anterograde 

and retrograde periods (Piolino et al, 2007). In the most recent study, the fv-FTD patients’ ABM 

retrieval was characterised by overgenerality, a tendency to recall repeated events, or extended events 

rather than specific events. The authors propose that MTT can explain the flat gradients observed in 

the AD and fv-FTD patients by proposing that episodic recollection always depends on the MTL, 

irrespective of time interval, as well as on the frontal lobe for temporal indexing in recollection (Nadel & 

Moscovitch, 1997; Nadel et al, 2000; Westmacott et al, 2001). Piolino et al (2003b) further comment 

that MTT may explain the differences in profiles between standard autobiographical memory scores 

and strictly episodic memory scores, as the model assumes that personal semantic memory will 

become independent of the MTL over time, and thus the profiles of performances for the strictly 

episodic memory scores may be compatible with a permanent role of the MTL.
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3.1.14 Effect o f testing material on the emergence o f temporal gradients in ABM

Researchers such as Rosenbaum et al (2004) suggest that the techniques used to assess ABM might 

be implicated in the yielding of different findings across various studies, and as Gilboa et al (2005) 

argue, the administration of the AMI does not include a detailed probing procedure as do other more 

recent measures (e.g. Levine et al, 2002; Piolino et al, 2002, 2003), and the categorical scoring system 

may not be sensitive enough to capture deficits in episodic memory in some cases, such that more 

subtle differences in the richness of available memories may be obscured by participants’ narrative 

styles. This idea is echoed by Piolino et al (2003) who note that the profile of autobiographical 

impairment may also depend on the definition of ABM that is invoked, cautioning that consideration 

should be given to autonoetic consciousness as the essence of episodic memory v\/ith methods of 

assessment embracing such intricacies. Irrespective of such differences, there is little contention 

regarding the dissociability of personal semantic information from more event-based episodic recall 

within ABM, with differences in the temporal gradients elicited on traditional measures in both ageing 

and Alzheimer’s Disease.

3.1.15 Autobiographical memory in healthy ageing -  production o f episodic details

As has been discussed previously, behavioural measures of ABM attempt to dissociate the recall of 

personal facts from the more episodic or event-based personal recollection, with converging evidence 

from neuroimaging studies suggesting that the two types of personal memory are supported at least in 

part by different neural mechanisms. Using the Autobiographical Interview, Levine et al (2002) 

contrasted the performance of young controls (aged between 19 and 34 years) with that of older adults 

(66 to 89 years) in their recall of events from five lifetime periods. The authors reported a clear effect 

of age of group on the production of internal details, proposed to reflect episodic memory, such as 

event, perceptual, and thought/emotion details with younger adults tending to produce such details 

more often than their elderly counterparts. It emerged that younger adults were biased towards the 

production of episodic details of happenings, locations, perceptions and thoughts, whereas older 

individuals favoured semantic details not connected to a particular time and place. Levine (2004) 

postulated that older adults might favour a more integrative approach to the past that stresses social 

roles and generativity (Carstensen, 1995; Labouvie-Vief & Blanchard-Fields, 1982). Accordingly, 

stories that are overly detailed and short on integration will lack relevance for older adults, and such 

tests that are biased towards the production of details, will invariably reveal impairments, because the 

test does not measure older adults’ strengths (Levine, 2004). When underlying meanings, personal 

thoughts or feelings, qualitative interest, or gist information are assessed, older adults’ narratives are 

rated higher than those of younger adults (Adams et al, 1997; Hashtroudi, Johnson & Chrosniak, 1990; 

Holland & Rabbitt, 1990). An alternative explanation is offered by Levine (2004) whereby episodic 

details are construed to be more difficult to retrieve than personal semantic information that is 

represented above episodic details in hierarchical models of autobiographical knowledge (Barsalou, 

1998; Conway, 2001; Conway & Pleydell-Pearce, 2000). Therefore, older adults’ semantic bias may 

reflect a loss of “resolving power” within ABM, resulting in the termination of retrieval search operations
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at the level of non-specific semantic representations (Craik & Grady, 2002) due to age-related changes 

in prefrontal cortical function (see above; Moscovitch & Winocur, 1992, West, 1996). Levine (2004) 

points to dorsolateral prefrontal dysfunction as the likely age-related changes accounting for such 

effects.

Piolino et al (2002) reported similar findings using their autobiographical measure, in which episodic 

recall deteriorated more with age and retention interval than semantic recall. The “truly” episodic 

scores gleaned from this approach revealed a negative effect of age and retention interval within the 

older participant group in this study (70-79 years old). Piolino et al (2002) interpreted the effect of 

retention interval to propose that “in ageing, a part that mal<es memory ‘truly’ episodic, namely myriad 

details, is effectively lost from the current period" (p.252) and reasoned that such findings are in line 

with those of Moscovitch et al (1999) who showed a deficit of recall of details with time interval in older 

participants. A semanticisation process is posited as a tenable account, in part, of the deficit of 

episodic memories in the oldest age group, as Piolino et al (2002) noted that there was an increase in 

general non-specific memories, consistent with Ghidoni et al’s (1993) reports of an age-related 

increase in vague memories. This generalisation of episodic memories by becoming independent of 

specific temporal and spatial contexts (Piolino et al, 2002) might also serve as a potential explanation 

of the increase in external details reported by Levine et al (2002) as discussed above. However, as 

Piolino et al (2002) explicate, their findings support only in part the hypothesis of semanticisation of 

episodic memories in accordance with lengthening of the retention interval, as they demonstrated the 

existence of episodic memories within the elderly participants. Whilst episodic memory does indeed 

appear to be more sensitive to age effects, Ribot’s Law (1881) for normal ageing was not validated in 

Piolino et al’s (2002) study, and partial evidence was presented in favour of Cermak’s (1984) 

semanticisation hypothesis, given the persistence of episodic memories even in elderly subjects, 

presumably enabling individuals to relive personal experiences. Piolino et al (2002) thus concluded 

that their findings added support for a dissociation between episodic and semantic ABM in ageing, with 

negative effects of age and retention period more pronounced for episodic rather than semantic recall, 

especially within remote memory. Semantic memory on the other hand, tended to support the model 

of Bahrick (1984) as they confirmed the presence of a permanent memory store of personal semantic 

information.

3.1.16 Autonoetic consciousness in non-pathological ageing

In a more recent study, Piolino et al (2006) reported a similar age-related decrease concerning 

memory specificity, which was more pronounced in the two most recent periods on their measure, 

again corroborating the findings that the memories for old and very old adults more frequently 

concerned generic events, either repeated and extended events without specific spatio-temporal 

situation, or events lasting less than a day but without specific details. Piolino et al (2006) further 

documented that additional prompts and encouragements did not ameliorate the age effect as has 

been reported in other studies (Holland and Rabbitt, 1990; Levine et al, 2002). The inclusion of the
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Remember/Know paradigm in this study represented a concerted attempt to investigate the 

accompanying state of conscious av\/areness in participants during ABM retrieval and Piolino et al 

(2006) noted that the vast majority of memories in their study (75% at least) were found to give rise to 

a subjective sense of remembering. The authors interpreted this finding as indicative of participants 

reliving the past events, with such memories more frequently including thoughts, perceptions and 

spatial locations than date information for most memories. Piolino et al (2006) interpreted the findings 

as demonstrating a dissociation in aging between autonoetic consciousness (as reflected in R 

judgments) and noetic consciousness (denoted by K judgments) in keeping with the literature on the 

R/K paradigm (Tulving, 1985; 2001). The authors note that with increasing age, the semantic 

component of ABM increases, with a concomitant decrease in the episodic component, and a further 

compromise in the ability of older individuals to justify their R responses via the provision of additional 

contextual details. Piolino et al (2006) propose that the ability to consciously recollect many specific 

events and relive the context in which they occurred deteriorates with aging, yet they further note that 

there is a possibility that older individuals may overestimate the episodicity of their memories and 

incorrectly provide R judgments for generic memories rather than K judgments, in keeping with the 

caveats documented in Chapter 1, wherein the R/K procedure might be misconstrued as a confidence 

judgment (Eldridge et al, 2002). In this sense, the comments of Baddeley (1992) and Brewer (1996) 

seem fitting, as they advocate the use of the term recollect rather than that of remember in such 

assessments, claiming that it offers a more precise description of the phenomenon, and may possibly 

alleviate some of these methodological confounds. Nevertheless, the findings from Piolino’s studies 

are arguably the best approximation to date to the domain of autonoetic assessment, with their results 

demonstrating a negative temporal gradient for R/K judgments, which the authors interpret as evidence 

of a shift in the phenomenal experience of remembering real-world events with the passage of time 

(Conway et al, 1997; Robinson & Swanson, 1993). Furthermore, Piolino et al (2006) argue that their 

results are indicative of an “R-to-K” shift with time interval, which results from previous encounters with 

similar events, similar to the process of semanticisation (Cermack, 1984; Conway et al, 1997; Linton, 

1986), leading the authors to propose that very long-term ABMs are a mixture of schematised 

knowledge and specific experiences consistent with a “schema-plus-episodic” view (Conway et al, 

1997), which would reflect a combination of K plus R responses. Piolino et al’s (2006) study 

represents a considerable advance in the knowledge of autonoetic consciousness in healthy ageing 

with the proposition that there is indeed a significant residual capacity for the instantiation of 

autonoesis during retrieval of ABMs from even the most remote epochs of an individual’s past.

3.1.17 Changes in the phenomenological aspects o f autonoesis in healthy ageing 

The recollective experience during retrieval of ABMs thus appears to be affected during even non- 

pathological ageing as documented by the reduced labelling of memories as “remembered” (Piolino et 

al, 2006) but also manifesting in a number of phenomenological changes. Piolino et al (2006) note that 

the phenomenal experience of remembering concerns not only what individuals can recall but also how 

they can recall, and reported on the viewer perspective adopted in the accompanying visual imagery
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during retrieval of past events. Interestingly, memories viewed from an observer or third person 

perspective tended to increase with participants’ age. The authors noted that the observer memories 

were linked with a growing sense of knowing, less specific memories and less spontaneity, irrespective 

of the age of the participants. Piolino et al (2006) argue that phenomenologically experienced 

viewpoint may not necessarily reflect forms of storage in long-term memory but may provide 

information about the affective or cognitive components of memories (Robinson & Swanson, 1993). 

D’Argembeau et al (2003) found a link between the viewpoint experienced by participants during 

recollection and the emotionality of the event, irrespective of valence, with most emotional memories 

tending to be viewed from the field perspective. However, data regarding the emotional valence of 

memories was not recorded in the Piolino et al (2006) study and thus it was not possible to attribute the 

viewer perspective to a particular emotional state. Allen et al (2005) has argued that aging reduces 

emotional and/or physiological reactivity, and thus somatic cues associated with certain events may 

also be attenuated, leading to age differences in episodic memory of which emotionally charged 

autonoetic consciousness may be a critical mediating factor. Allen et al (2005) propose that 

diminished somatic markers may undermine the integration of sensory cues and emotional reactions 

associated with a given episode, with previous work by Cohen & Faulkner (1989) supporting this view 

and suggesting that emotional intensity is not related to memory vividness in older adults but is the 

best predictor of memory for younger adults. In a study on flashbulb memory, in which emotional 

intensity is considered to be an integral component, there was evidence that older adults’ lower 

emotional intensity during encoding and retrieval resulted in poorer episodic memory performance 

relative to younger adults. Taking such findings together with those reported by Piolino et al (2006), it 

might be a combination of mediating factors such as viewer perspective, emotional reactivity and 

specificity of contextual details that are affected in ageing, and thus contribute to lower levels of 

autonoetic reliving of such memories.

3.1.18 Autonoetic consciousness in pathological ageing

The findings concerning temporal gradients and production of episodic details have been discussed 

previously, however in the Piolino et al (2003b) study the presence of autonoetic consciousness in the 

three patient groups (AD, SD, fv-FTD) was also investigated using the Remember/Know paradigm and 

the justified R approach. The authors found that AD and fv-FTD patients produced significantly fewer 

R responses than the healthy elderly controls, and furthermore the AD patients gave fewer responses 

than the fv-FTD patients for the phenomenological and spatial features of events recalled, yet 

produced as many as the fv-FTD patients for temporal features. Piolino et al (2003b, p.2213) conclude 

that the AD and fv-FTD patients “subjectively 'felt’ that they were mentally reliving the source o f their 

memories to a significantly lesser degree" than the controls and the SD patients, with such findings 

implying a disruption of autonoetic consciousness which in turn contributes to poor performance on 

ABM event tasks. More recently, Piolino et al (2007) demonstrated that there is an impairment of 

autonoetic consciousness and the accompanying viewer perspective in fv-FTD, with such patients 

typically impaired where judgments of metamemory are concerned. Of the fv-FTD patients who could
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manage the metamemory task, they tended to experience difficulty subjectively “feeling” that they were 

mentally reliving the source of their memories, and were unable to justify all of their R responses by 

providing contextual details about either temporal context or phenomenological and spatial contexts. 

Piolino et al (2007) draw a contrast between AD and fv-FTD in which the mechanisms of deficits for the 

former are characterised by a negative temporal gradient and involve the hippocampus for recent 

memories and prefrontal cortex for more remote memories (Eustache et al, 2004). In comparison, the 

fv-FTD patients’ deficits, characterised by a flat gradient, mainly depend on prefrontal and lateral 

temporal dysfunction, regardless of time period.

3.1.19 Self-perspective o f visual imagery during recall in pathological ageing

Where self-perspective was concerned, Piolino et al (2007) noted that the majority of memories were 

classified as being viewed as observer memories, regardless of time period, which is in line with their 

difficulty reporting episodic details, especially those of a perceptual and affective nature. Piolino et al 

(2003b) cite the Hirano et al (2002) case study in which a patient with amnesic syndrome showed rare 

autobiographical remembering accompanied by subjective recollective experience, as indexed by R 

judgments, which led to the conclusion that the patient’s remote ABM was not based on episodic 

memory but rather on semantic memory. Piolino et al (2003b) interpret the findings from their semantic 

dementia patients as suggesting that SD patients may hold a preservation of autonoetic consciousness 

at the early stage of the disease. However, interestingly, the SD patients were unable to justify all of 

their R responses, and failed to provide as many episodic details about a specific occurrence as 

compared with healthy controls. Thus the feeling of “remembering” the past reported by SD patients 

was taken to be more of a subjective phenomenon than objectively demonstrated by their narrative 

report (Piolino et al, 2003b). However, as the instantiation of autonoetic consciousness is inherently 

subjective in essence, it is argued here that the presence or absence of details should be a joint 

consideration in conjunction with the subjective feelings accompanying recollection, and not the 

primary focus of episodic memory assessment.

3.1.20 Neuroimaging studies o f episodic ABM in healthy ageing and Alzheimer’s Disease

It is widely accepted that a general activation pattern across imaging studies during ABM retrieval 

involves an extensive preferentially left-sided cerebral network, comprising prefrontal cortex, medial 

temporal, temporoparietal junction, posterior cingulate/retrosplenial cortex, precuneus, occipital and 

cerebellar regions (as reviewed by Piolino et al, 2007). The major left hemisphere involvement is 

interpreted by Piolino et al as reflecting the role of strategic searching for memory, involving executive 

and semantic verbal processes, whereas the right hemisphere involvement may indicate the 

importance of phenomenal characteristics such as emotion, spatial imagery and a sense of reliving. 

However, it has further been demonstrated that the involvement of right or left regions, particularly the 

hippocampus, may depend on the episodic quality of memories (Gilboa et al, 2004; Piolino et al, 2004; 

Steinvorth, Corkin & Halgren, 2006). Piolino et al (2007) interpret such findings as evidence that 

episodic ABMs are triggered off in prefrontal cortex and generated through information stored in
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networks situated towards the posterior of the brain, and thus ABM could be disrupted by damage to 

specific cerebral structures or by their disconnection, as in AD.

3.1.21 Bilaterality o f hippocampal activation in neuroimaging studies

Recent studies suggest that the issue of hippocampal involvement in memory retrieval is very complex, 

depending not only on the remoteness of information but also on the age of subjects during encoding 

(Tsukiura et al, 2002) or retrieval (Maguire & Frith, 2003b). Maguire & Frith (2003a) investigated the 

time scale of hippocampal involvement in retrieval of past ABMs in young and elderly controls and 

found that the two hippocampi diverged in their responses to the remoteness of memories, with the 

right hippocampus showing a temporal gradient, decreasing in activity for more remote memories, 

suggesting an asymmetrical time-dependent contribution of the hippocampus with time interval. In 

contrast, the activity of the left hippocampus was not modulated by the remoteness of the memories, a 

finding the authors interpreted as reflecting invariant involvement in remembering ABMs throughout the 

lifespan. The fMRI study was based around a prior interview with participants in which information was 

used to construct stimuli specific to each individual participant on the basis of (i) autobiographical 

events, (ii) public events, (iii) autobiographical facts, and (iv) general knowledge, Maguire & Frith 

found a preferential role for the hippocampus in the retrieval of autobiographical events in comparison 

with other memory types such as public events, a finding that has been documented previously in the 

literature often with a left hippocampal preponderance (Maguire & Mummery, 1999; Maguire et al, 

2000; 2001a,b; Burgess et al, 2001). The authors further noted that emotional valence and intensity, 

as gleaned from ratings scales, were not directly associated with changes in activity, yet the dorsal 

amygdalas were observed to show a temporal gradient, decreasing in activity the more remote the 

ABMs. In a subsequent related fMRI study, Maguire & Frith (2003b) found that while the general 

retrieval network activated by both young and elderly participants did not differ, the main difference to 

emerge was whilst left hippocampal activation was apparent in the young group, bilateral hippocampal 

activation was evident in older adults and furthermore this difference was specific to the retrieval of 

autobiographical event memories. Maguire & Frith (2003b) cited the Piefke et al (2003) study which 

focused on the hippocampus and reported bilateral hippocampal responses in young subjects during 

the retrieval of recent compared with more remote ABMs that were selected to have a strong emotional 

valence. Maguire & Frith postulate that this emotional valence may be related to the increased right 

hippocampal activity in their young subjects (see Fink et al, 1996). Furthermore, Piefke et al (2003) 

documented significant differences between participants’ recent and remote memories in terms of 

ratings of picture-likeness, emotionality, richness of detail and sense of re-experiencing, factors all 

linked in behavioural studies to potential instantiation of autonoesis, yet furthermore may be related to 

the bilaterality findings in neuroimaging paradigms. Maguire & Frith (2003b) believe the most 

parsimonious explanation for the recruitment of the right hippocampus during ABM retrieval in older 

adults relates to the use of its spatial processing or reserve capacity.
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3.1.22 Factors potentially mediating bilaterality o f hippocampal activation

Piolino et al (2007) argue that ABM retrieval is subtended by both hemispheres that together enable 

the re-experiencing of rich memories. This is echoed by Viard et al (2007) who assert that factors 

other than time interval can influence the amount and laterality of hippocampal activation, including 

recollective qualities (Addis et al, 2004) and the age of participants, with authors such as Maguire & 

Frith (2003b) proposing that the additional recruitment of the right hippocampus in older participants 

may compensate the role of the left hippocampus. Piolino et al (2004) reported bilateral but 

preferentially right-sided activations of the hippocampus, irrespective of the remoteness of ABMs, 

which were proposed as potentially reflecting the emotional properties of memories recalled, self

perspective during remembering personal episodes or the retrieval of spatial details. Such findings are 

not unlike the assertions of Burgess et al (2002) who suggested that the right hippocampus would 

appear particularly involved in memory for locations within an environment whereas the left 

hippocampus would be more involved in context-dependent ABMs. Finally, researchers such as 

Graham et al (2003) have posited that the right hippocampus may be particularly responsive to the 

sense of reliving the encoding context. Thus it would appear from the neuroimaging data that the 

bilaterality of hippocampal engagement during the retrieval of contextually rich and potentially 

autonoetically infused ABMs may reflect the additional phenomenological factors such as emotionality, 

self-perspective and reliving, as well as a potential compensatory mechanism within healthy elderly 

individuals.

In another recent study, Eustache et al (2004) sought to elucidate the neurobiological networks 

subserving ABM in Alzheimer’s Disease, using the content-based measure of ABM devised by Piolino 

et al (2002) and documented an autobiographical retrograde amnesia in accordance with Ribot’s law 

(Ribot, 1881), which was characterised by a relative preservation of remote compared with recent 

memories. Using a correlational approach, it was revealed that the involvement of the hippocampus 

was restricted to the most recent period (the previous five years except the last 12 months) and that 

this period was significantly correlated with right prefrontal cortex metabolism, whilst an intermediate 

period was correlated with prefrontal cortex metabolism bilaterally and the most remote period was 

correlated with left prefrontal cortex metabolism. Eustache et al (2004) interpreted these findings as 

consistent with the idea of a disengagement of the hippocampal region with time, with the implication 

that the hippocampal region may be restricted to the recall of recent memories, in support of the 

standard model of consolidation (Squire & Alvarez, 1995). Eustache et al (2004) argue that the 

hippocampal memory system most likely serves as a temporary index for the retrieval of myriad 

aspects of the memory trace, whereas the neocortex would be the permanent repository of long-term 

memory. The authors invoke the HIPER model (Lepage et al, 1998) in which the involvement of the 

posterior hippocampus is compatible with the role of this region in the retrieval of episodic memory. 

Interestingly, the behavioural evidence from this study supported the view that the relatively better 

preservation of remote memory compared with recent memory in the AD patients was attributable to 

their semantic nature, consistent with the previous findings documented by Piolino et al (2003a). Thus
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the lack of significant correlation with the hippocampal region for the two remote periods could also be 

compatible with the multiple trace theory, since the latter assumes that semantic remote memories 

become independent of the medial temporal lobe. Eustache et al (2004) observed a shift in the 

laterality of correlations with the PFC from the hght to the left hemisphere with increasing time interval, 

which they interpret as potentially revealing a transition from episodic to semantic retrieval consistent 

with both the HERA model (Tulving et al, 1994; Habib et al, 2003) and the theory of semanticisation of 

episodic memories with time interval (Cermak, 1984). As Cermak (1984) stated, normal retention of 

autobiographical or public events memory “represents a shift in time from specific retention involving 

episodes to a more general retention o f knowledge about names and events" (p.58), and further 

asserted that episodic and semantic memory form a continuum in order to explain the negative 

temporal gradient seen in amnesic syndromes, Eustache et al (2004) conclude that recent memories 

therefore imply episodic memory, involving the right PFC, whereas remote memories imply semantic 

retrieval involving the left PFC, with the deficit in episodic memory in early Alzheimer’s Disease 

potentially compensated in part with respect to the remote past by resorting to semanticised memories 

(Desgranges et al, 2002). This reflects quite a limited view of the recall of recent and remote 

memories, especially when one considers that episodic memories can nevertheless persist in healthy 

elderly adults (Piolino et al, 2002; Piolino et al, 2006) and indeed in Alzheimer patients (Piolino et al, 

2003a). However, when one considers the heterogeneous nature of the deficits in ABM recall in AD, 

the variability alone may account for some of the inconsistencies reported in the literature.

3.1.23 Recency o f memories recalled during neuroimaging studies

As Piefke & Fink (2005) conclude, the neuropsychological and neuroimaging data on age-related 

decline in ABM suggest that normal aging is associated with reduced hemispheric asymmetry not only 

with regard to prefrontal involvement in higher cognitive functions (as espoused by the HAROLD 

model) but also in terms of hippocampal engagement in autobiographical recollection (Maguire & Frith, 

2003b). Piefke & Fink (2005) argue that such age-related changes in the neural mechanisms of ABM 

do not need to have a correlate on the performance level. Memory age, as defined by the length of the 

retention interval of information, modulates the neural activity in key regions within the networks known 

to support episodic ABM retrieval (Piefke & Fink, 2005) and whilst the data are at present inconsistent, 

the degree of hippocampal engagement in ABM recollection appears to depend on recency and 

remoteness of memories retrieved respectively (Addis et al, 2004; Maguire & Frith, 2003a,b; Piefke et 

al, 2003). Piefke and Fink (2005) thus interpret the findings overall as supporting the view that the 

hippocampus plays a time-dependent role during ABM consolidation but becomes largely dispensable 

once the information has been firmly integrated in neocortical networks (McClelland, 1994; Squire & 

Knowlton, 2000) in keeping with the consolidation theory. However, Viard et al (2007) caution that in 

most of the neuroimaging studies (e.g. Maguire & Frith, 2003a) the true remoteness of ABMs may be 

questionable due to recent retrievals in the pre-scan interviews and reactivations, with the proposition 

that differential activation of the MTL might depend on the degree to which a participant has refreshed
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old memories before the scanning session and the degree to which one is engaged in the retrieval of 

the details of the episode during the scanning session (Piolino et al, 2004).

3.1.24 Conclusions

This section has sought to elucidate normal age-related changes in memory and those of a more 

pathological nature in Alzheimer's disease as a means of highlighting that increasing age is expected 

to exert a considerable effect on the retrieval of contextually rich episodic ABMs. The 

neuropsychological literature is replete with evidence to suggest that as one gets older, the essence of 

episodic memory is compromised to a certain extent, where the recollective experience and provision 

of contextual details for specific events is concerned. The pathology emanating from the MTL and 

spreading to other areas in the brain with the insidious progression of AD is of utmost significance 

within the domain of episodic ABMs. The hippocampus and entorhinal cortex have been proposed as 

key sites in the forming of associations such as those for representing scenes, with information 

represented in different neocortical regions potentially converging in the hippocampal-entorhinal cortex 

complex (Mayes & Robert, 2001). If this is the case, Mayes & Robert (2001) argue that hippocampal- 

entorhinal cortex lesions should cause an inability to perceive associations between these kinds of 

information unless the reciprocal connections which exist between the perirhinal and parahippocampal 

cortices are sufficient to integrate spatial and object information outside the HC-EC cortex complex 

(Suzuki & Amaral, 1994). Under this argument, the pathology exhibited in patient groups such as 

Alzheimer’s disease would be expected to produce impairments in associative memory and related 

areas such as that of autobiographical retrieval in which disparate contextual elements are bound into 

a representation of the event during recall. It is expected that age-related changes and decrements of 

a more pathological nature will be revealed on the EAMI in the present study in keeping with the 

previous findings in the literature.

3.1.25 Objectives for the present validation study

In summary, there has been a considerable upsurge in research pertaining to episodic ABM, notably 

within the populations of healthy elderly controls and patients with Alzheimer’s disease, presumably as 

there is mounting evidence documenting the various neural changes concomitant with both healthy 

and pathological ageing. The current measures of ABM have revealed broadly consistent trends 

where both semantic and episodic ABMs are concerned, namely that there is an age-related decline in 

the retrieval of episodic memories, whilst more semanticised or gist-like accounts appear to be 

relatively preserved. Measures attempting to probe the subjective recollective experience have 

likewise documented age-related effects where Remember judgments are concerned, and furthermore 

the ability to provide contextual details as justification for such responses are notably impaired in AD 

(Piolino et al, 2003). Eustache et al (2004) comment on the suitability of patients at the mild to 

moderate stages of dementia, as the cerebral structures whose synaptic pathology dysfunction 

underlies the alteration of different memory systems correspond to the cerebral regions involved in the 

functioning of memory in normal subjects (Eustache et al, 2001). This section concludes as the
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validation of the EAMI measure is embarked upon, with the emphasis placed on garnering 

discriminative, convergent and divergent forms of validity and establishing the reliability of the 

measure. In a purely exploratory capacity, the EAMI will be used to investigate the presentation of 

behavioural markers of autonoesis across the lifespan, in young, elderly and Alzheimer patients, thus 

providing valuable information regarding a host of variables integral to both the content-based 

approach of ABM and also the subjective recollective experience of autonoesis. It is expected on the 

basis of previous findings in the literature that there will be a notable age-related decline in the 

provision of contextually detailed, specific event memories, with a marked impoverishment evident in 

the Alzheimer patient group where autonoesis is concerned. Whether such behavioural indices are 

resistant to the effects of age and retention interval remains to be seen, potentially offering further 

insights into the role of the medial temporal lobes in the instantiation of contextually rich recollective 

experience and the impoverishment of such behavioural indices across the lifespan and into 

pathological ageing.

133



3.2 Methods

3.2.1 The concept o f validity

Prior to proceeding with the validation of the EAMI, a number of concepts were considered worthy of 

exposition. Slick, Spreen, Strauss and Sherman (2006) state that where validity is concerned there are 

many facets to consider. For the purposes of validation of the EAMI, the following factors were 

deemed particularly important.

Table 3.1 Types of validity essential for neuropsychological assessments as described by Slick et al (2006)

Type o f Validity Description (Slick et al, 2006) Action Taken

Content-valldity 
(Face validity)

Themes, wording, format, tasks or questions 
on a test, and administration and scoring. 
Description of theoretical model on which 
test is based.
Operationalisation of definition through 
thorough and systematic review of test domain.

Review of literature with 
supporting evidence 
Appropriate questions 
and scoring systems 
based on extensive 
literature review.

Response
Process

Determining whether the test measures the same 
construct in different populations, such as age.

Validation of measure in 
young and elderly 
participant samples.

Criterion valid ity/
Discrim inative
validity:

Identification of a relevant sample group reflecting 
the entire population of interest.
Analysis of test-criterion relationships through 
empirical means such as contrasting groups.

Inclusion of Alzheimer 
patients as a contrast with 
healthy young and elderly 
control participants.
Does the test discriminate 
between the three 
participant groups?

Convergent
Validity

How well does the test correlate with other 
standardised measures of ABM?

Inclusion of standard 
measures of ABM for 
comparison via a 
correlation matrix.

Comparisons with 
temporal gradients on 
other standard measures.

How well does the test correlate with other 
validated measures of frontal/executive and 
medial temporal function?

Inclusion of standard 
tasks measuring 
frontal/executive and 
medial temporal function 
(FAS and Category 
fluency tasks).

Divergent Validity Where does the test depart from other standardised 
measures of ABM?
Can we show that we are measuring something 
similar yet different from standard measures?

Comparison of findings 
on other standard 
measures via correlation 
matrix.

Table 3.2 Types of reliability deemed important for the validation of the EAMI as described by Slick et al (2006)

Type of Reliability Description (Spreen et al, 2006) Action Taken

Inter-rater reliability How resistant is the assessment 
to the effect of different scorers?

2 independent raters scored the EAMI. 
Intra-class correlation coefficient was 
established.
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3.2.2 Participants

30 healthy young controls, 30 healthy elderly controls, and 20 patients diagnosed with mild probable 

Alzheimer’s disease were recruited for this study.

3.2.2.1 Young control participants

30 healthy young control individuals aged between 25-58 years old (mean age: 40.63) took part in this 

study. Gender was equally represented in this group with a ratio of 14males to 16 females. On 

average, the participants in this sample had 19.6 years in formal education, with many of them 

pursuing doctoral degrees. Young controls were recruited from a third level population in Trinity 

College Dublin and the Trinity College Institute of Neuroscience, and were remunerated 20 euro for 

taking part in the study.

3.2.2.2 Healthy elderly control participants

30 healthy elderly control individuals aged between 65-85 years old (mean age: 73.2) were recruited 

from Active Retirement groups in Dublin to take part in this study. There was an over-representation of 

females in this sample with a gender ratio of 7 males to 23 females. Elderly controls took part on a 

voluntary basis and represent a convenience sample. Participants in this group had a mean formal 

education of 13.85 years, with most individuals leaving school to enter the workforce at the age of 15- 

16. It should be noted that the individuals who took part in this study were functioning at a very high 

level of cognitive performance, and by the nature of their involvement in the Active Retirement groups 

may not be representative of a normal elderly population.

3.2.2.3 Exclusion criteria for young and elderly control participants

Bravo and Herbert (1997a) reported that about 95% of elderly non-demented adults score over 23 on 

the MMSE. In this case, the exclusion criteria were made much tighter by stipulating that elderly and 

young control participants were excluded if they obtained scores <27 on the MMSE, <8 on the CDT, a 

score greater than 7 on the GDS indicative of pervasive depression, or scoring below 8 on the lADL 

suggesting a compromise in function.

3.2.2.4 Alzheimer Disease patients

20 patients diagnosed with mild probable Alzheimer’s disease took part in this study and were recruited 

through the Mercer’s Institute for Research on Ageing (MIRA) memory clinic where they attend for 

diagnoses and follow-up. Patients with probable AD were identified according to the NINCDS-ADRDA 

Work Group criteria for the clinical diagnosis of Alzheimer's disease (AD; McKann et al, 1984) by a 

multidisciplinary team of geriatricians, psychiatrists, and a neuropsychologist on the basis of a 

comprehensive work-up and consensus. Potential participants were excluded if their CT scans or MRI 

neuroimaging reports contained evidence of a significant degree of cerebrovascular pathology, as in 

AD mixed diagnoses, as such cases were not deemed to be purely of Alzheimer aetiology. Patients 

took part on a voluntary basis but received written feedback on completion of the study if requested.
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The patients ranged in age from 59-84 with a mean age of 73. There was a gender ratio of 11 males 

to 9 females, and patients had spent on average 12.63 years in formal education.

3.2.2.5 Exclusion criteria for Alzheimer patients

Exclusion criteria for Alzheimer individuals included significant depression (>7/15 Geriatric Depression 

Scale -  shortened version, 15 item scale) (Yesavage et al, 1983; Shiekh & Yesavage, 1986) or 

obtaining a score <20/30 on the MMSE (Folstein, Folstein & McHugh, 1975). Patients also completed 

the CDT and the lADL for comparison purposes with healthy elderly individuals.

3.3 Materials

3.3.1 Screening Battery

To ensure suitability of healthy control individuals and to establish the level of cognitive functioning of 

patients with Alzheimer’s disease, it was necessary to screen every potential participant using the 

following measures:

1. Mini Mental State Examination (both versions) (Folstein et al, 1975)

2. Clock Drawing Test (Manos & Wu, 1994 scoring system)

3. Geriatric Depression Scale (Yesavage et al, 1983) short version (15 questions)

4. Instrumental Activities of Daily Living Scale (Lawton & Brody, 1969).

3.3.1.1 Mini-Mental State Examination (Folstein, Folstein & McHugh, 1975) 

The Mini-Mental State Examination (MMSE) is a popular screening tool for cognitive impairment, used 

to track cognitive changes that occur over time, and to assess the effects of potential therapeutic 

interventions on cognitive functioning (Spreen et al, 2006). The MMSE comprises items designed to 

assess orientation to time and place, attention and calculation (serial 7s, spell “world” backward), 

language (naming, repetition, comprehension, reading, writing, copying) as well as immediate and 

delayed recall of three words.

Spreen et al (2006) note that most age-related changes in adults begin at the age of 55-60 and this 

accelerates dramatically at the age of 75-80. This age effect persists despite stratifying individuals by 

educational level. MMSE scores are related to premorbid intelligence and educational attainment with 

individuals with higher premorbid ability and/or more education tending to score higher than those with 

lower IQs and/or fewer years of schooling. Bieliauskas et al (2000) have shown that IQ has a stronger 

relationship to MMSE scores than education, with evidence emerging that lower educational or 

intelligence levels possibly increasing the likelihood of misclassifying normal people as cognitively 

impaired, while higher ability and educational levels may indeed mask mild impairment (Spreen et al, 

2006). Education and premorbid ability may also reflect etiological factors (e.g. hypertension, obesity)
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critical in the process that eventually results in some form of dementia (such as ischemic vascular 

dementia). Spreen et al (2006) assert that education may present a psychometric bias and/or a risk 

factor.

Gender is not noted to have a considerable impact on MMSE total scores (Antsey & Christensen, 

2000). However, Jones and Gallo (2002) reported that women are more likely to err on serial 7s 

subtractions, and men on spelling and other language tasks, yet the magnitude of this effect tends to 

be quite small.

3.3.1.2 The Clock Drawing Test (Schulman et al, 1993)

Clock-drawing is purported to subsume a diverse range of higher-order cognitive abilities including 

visuospatial organisation, integrative functions, and abstract thinking (Schulman et al, 1993). It is often 

included in larger test batteries because it is a simple test, that is easy to administer and well tolerated 

by patients. A score of less than 8 on the Manos & Wu (1994) ten-point scoring system is sensitive in 

identifying cognitive deficits associated with delirium or dementia in the hospital setting. Whereas the 

Mini-Mental State Examination (MMSE) scores are related to premorbid intelligence and educational 

attainment (Brown et al, 2003) the CDT does not appear to be influenced by language, cultural, ethnic 

or educational factors, and as such is particularly suited for the purpose of assessing global cognitive 

function and reflecting subtle changes in overall brain functioning (Schulman et al, 1993). In the 

present study, clock drawing was included as an adjunct to the MMSE, to provide a more conclusive 

screening for the elderly control sample in order to definitively rule out the possibility of cognitive 

impairment in this group.

3.3.1.3 The Geriatric Depression Scale -  Shortened Version (Shiekh & Yesavage, 1986)

The shortened GDS was developed from the original GDS (Yesavage et al, 1983), which comprises 30 

questions. The shortened GDS consists of 15 questions that ask the individual how they have been 

feeling in general over the past week. Burns, Lawlor & Craig (2002) note that the shortened GDS 

correlates well with the parent scale. Patients and controls were screened for depression using this 

version, with a cut-off point of >7 to exclude for instances of pervasive depression.

3.3.1.4 Instrumental and Activities o f Daily Living Scale (lADL; Lawton & Brody, 1969) 

This is a brief screening tool designed to assess the functional capabilities of the older person, using 

seven criteria. Patients and controls were assessed as to their functional autonomy, using a scoring 

system out of a maximum of 8. Certain allowances were made in specific cases, for example male 

participants seldom are responsible for meal preparation or laundry, and accordingly they were not 

marked as having undergone a decline in this domain, and were deemed suitable for inclusion.
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3.3.2 Validation measures to assess convergent and divergent validity

3.3.2.1 The Autobiographical Memory Interview (AMI; Kopelman, Wilson, Baddeley, 1989, 1990) 

The AMI was designed to measure “personal semantic” and “autobiographical incident” memory recall 

in healthy elderly controls and amnesic populations. It is widely used as a standardised assessment of 

autobiographical memory. This consists of a semi-structured interview that assesses recall across 

three life epochs of Childhood, Adulthood and Recent Memory. The present study employs the 

modifications suggested by Greene et al (1995) whereby the Recent Period of the AMI is scaled back 

to assess recall in the last five years. This modification is purported to be more likely to assess events 

that occurred prior to the onset of an insidious anterograde memory deficit, typically noted in 

Alzheimer’s disease (Greene et al, 1995).

3.3.2.2 FAS Letter Fluency and Category Fluency Tests (Coen et al, 1996) 

Letter and category fluency tasks are used to assess semantic knowledge, retrieval ability and 

executive function. The FAS letter fluency assessment requires participants to generate orally as 

many words as possible beginning with a specified letter, in this case F, A, and S, during a 60 second 

period of time. Spreen et al (2006) note that the choice of letter set affects the results to some extent 

because of differences in letter difficulty and word frequency for each letter (e.g. Benton et al, 1994). 

The total correct score is the sum of all admissible words, with no points awarded for repetition, names 

of people or places.

The Category fluency test requires participants to produce as many exemplars of Animals, Fruits, and 

Vegetables within a 60 second time period. One point is allocated for each correct answer, whereas 

no points are awarded for repetition, names of people or places, or reverting back to a prior category.

3.3.2.3 The Autobiographical Memory Fluency Test (modified) (Dritschel et al. 1992)

This is a fluency task designed to avoid the ceiling effects of other ABM measures by requiring 

participants to recall as many items as possible from specific life epochs during a 90 second time 

period. The present study employed a modification of the original fluency measure by changing the life 

periods probed to match those of the EAMI (described below). Furthermore, to preclude a lengthy test 

session, only two categories of information were chosen namely “Names of People” and “Events” in 

this modification. Thus participants were assessed on the above categories across Childhood (0-15), 

Early Adulthood (16-30), Middle Adulthood (31-45), Later Adulthood (46 up to 5 years ago) and Recent 

Period (in the last 5 years).

3.3.2.4 CERAD word acquisition task (Morris et al, 1989)

This free recall task assesses the ability to remember newly learned information. 10 printed words are 

presented at a rate of 1 word every 2 seconds, followed by an immediate free recall. The participant is 

asked to recall as many of the ten words as possible within a maximum period of 90 seconds. There
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are three learning trials, during which the ten words are presented in random order and the participant 

tries to recall all ten words.

A constructional praxis task is included whereby four line drawings of figures of increasing complexity 

(circle, diamond, intersecting rectangles, and a cube) are presented to the participant for copying. 

Following this task, a delayed test of word list recall is attempted, whereby the participant is required to 

recall the ten words presented in the Word List Memory Task. A maximum of 90 seconds is allowed. 

A word list recognition task assesses participants’ recognition for the 10 words of the Word List 

Mennory Task, with ten distractor words randomly dispersed throughout the set.

3.3.2.5 Remember Know Paradigm accompanying the CERAD word recognition tasl<

A modification of the Remember/Know paradigm (Wheeler & Stuss, 2003) was incorporated during the 

word list recognition task to operationally define the constructs of autonoetic and noetic awareness of 

memory retrieval respectively. Participants were provided with a sheet describing the following 

choices.

1. Remembering by re-experiencing

“ Ttiis is accompanied by the ability to thini< back and re-experience something 

about what it was lii<e when you originally saw the word or thought about the word.

Examples could include:

How you thought about the word when you studied it.

A mental image or association you had drawn to the item.

You might recollect what the word looked like when you saw it on the card. ”

2. Recognition without re-experiencing.

"You might simply know that the word has been shown to you in the list but you 

would not be able to recollect anything that you had seen or thought when you 

studied the word. ”

3.3.3 The Episodic Autobiographical Memory Interview (EAMI)

3.3.3.1 Life epochs on the EAMI

The Episodic Autobiographical Memory Interview (EAMI) is a semi-structured interview incorporating 

non-restrictive categories across the lifespan from Childhood (0-15 years), to Early Adulthood (16-30 

years), to Middle Adulthood (31-45 years), to Later Adulthood (46 up to 5 years ago) to Recent 

memory (in the last 5 years) (see Table 3.3 below). Whereas one memory was probed in the pilot 

study, the EAMI was expanded out to probe 3 memories from each time period for the current study.
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Table 3.3 Life periods assessed by the EAMI

EAMI Life Epoch Age o f Participant

Childhood 0-15 years

Early Adulthood 16-30 years

Middle Adulthood 31-45 years

Later Adulthood 46 up to 5 years ago

Recent Period in the last 5 years

Elderly controls and Alzheimer patients were thus expected to recall 5 x 3  = 15 memories in total. 

Young Controls were examined on the Childhood, Early Adulthood and Recent memory epochs 

entailing a minimum of 3x3=9 memories were recalled. However, for young control participants aged 

over 45 years old, the Middle Adulthood epoch was also included, necessitating the recall of 4x3=12 

memories. This was the case for 11 of the young control participants. In the case of older participants, 

in order to ensure that memories for the later years of their lives were recalled, probing in the Later 

Adulthood category constrained participants to recall an event from within the last 10 years, within the 

last 20 years and so on, contingent on the age of the participant in question, with a maximum span of 

40 years for the oldest participant in this study.

3.3.3.2 Personal semantic information assessed by the EAMI

As with the pilot study. Personal Semantic information was probed via three discrete categories of 

information.

1. Names of people.

2. Daily Living.

3. An important Date.

3.3.4 Finalisation o f questions on the event details schedule o f the EAMI 

3.3.4.1 Event details and temporal specificity

The issue of temporal specificity, whether the event is specific to one point in time or repeated over 

time as in “repisodes” (Neisser, 1982; Conway, 1992, 1996), was deemed important, with once-off 

events taken to represent memories that are more likely to be episodic or “re-lived” upon retrieval. In 

keeping with Piolino et al (2004) and Addis et al’s (2004) assertions that the repeated occurrence of an 

event can have a bearing on the episodic character of the recalled memory, the current autonoetic 

assessment included a question to ascertain whether the event being recalled was a once-off isolated 

event or was more continuous in nature, having been experienced or occurring more than once in an 

individual’s lifetime, “Did this event happen only once or on more than once occasion?" In the current 

study, the scoring protocol of the EAMI reflected if a once-off event was being recalled as opposed to 

those events which may have taken place on more than one occasion (see Appendix 3.14).
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3.3.4.2 Implication of event

Whereas in the pilot study, implication of the event was included to reflect the seeming and actual 

implications, this question was now modified to reflect the mini-events that preceded the main 

occurrence and occurred afterwards according to the following question, “Can you remember what 

happened beforehand on that day?” and “Can you remember what happened afterwards as a result?”

3.3.4.3 “Other” category modified to “Recall of Thoughts”

This category was changed to that of “thoughts” as a means of assessing participants’ meta-cognitive 

recall. Participants were therefore asked, “Can you remember anything that you were thinking at the 

time of the event?” in order to establish what thoughts participants had during the event in question. It 

was deemed important to consider this factor in separation from that of emotional recall, so as not to 

blur the recall of affective information with that of meta-cognitive information.

3.3.4.4 Inclusion of vividness ratings scale

Table 3.4 Vividness ratings scale included on the EAMI

Vividness Ratings

Very vivid 
Vivid 

Quite Vivid 
In between 

Quite vague 
Vague 

 Very vague

Rating scales have been commonly used in the literature to enable participants to describe their level 

of emotionality, levels of re-experiencing, and richness of details (e.g. Piefke et al, 2003). Participants 

were required to state how vivid or vague the memory they had recalled was according to the following 

instructions, “Would you say this is a vivid memory or a vague memory or how would you describe it?” 

Participants were permitted to generate their own descriptions regarding the vividness of the memory, 

in a relatively unconstrained manner. On completion of the validation study, the categories in Table

3.4 above were extracted on the basis of the comments of participants and were used to code the 

judgments in SPSS. As such, the categories represented the terminology used by participants as they 

engage in recollection, and were not pre-determined by the experimenter.
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1 Episodic
ABM

Figure 3.2 Diagram showing the seven types of information probed on the Event Schedule 

of the EAMI. (Scoring system included in Appendix 3.14.)

3.3.4.5. Modification of viewer perspective question on the autonoetic subscale

The results of the pilot study suggested that the “field/observer” dichotomy of imagery in ABM recall is 

not entirely adequate given that a number of participants commented on viewing the memory from a 

more “general” perspective, that could not be attributed to “own eyes” or to that of a “third party” 

perspective. This “general” perspective was included in the modified EAMI to allow for imagery that is 

unrelated to the original event or more reconstructed images or generalised scenes that are related 

somewhat but not entirely to the event in question. Furthermore, it became obvious that a fourth 

category of “No image" was needed for the participants in the Alzheimer group, where no 

accompanying mental imagery was present. Thus the “viewer perspective” variable comprised four 

mutually exclusive categories as follows:

Table 3.5 Categories on the viewer perspective question in the autonoetic subscale

Viewer perspective categories

Own eyes perspective 
Third person perspective 

General view 
___________ No image___________

3.3.4.6. Level of movement question modified to “Continuity of Visual Imagery” on the autonoetic 

subscale

The continuity of the memory was considered as an important variable. This is taken to refer as the 

degree of movement and fluidity between one part of the memory and the next, whether the memory 

comprised a series of freeze frames, or moving images, or flowed continuously from one section to the 

next, akin to a video of the original event. This was incorporated into the autonoetic subscale as an 

element called “Continuity”, whereby the participant is questioned regarding the “playing out of the 

original event." Suggestions were made by the experimenter regarding how the memory might be 

viewed, for example as a smooth continuous video or as a series of freeze frames or snapshots, or
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something else. However, this question was left open for participants to provide their own information 

regarding the continuity of visual imagery in the recollective process. Once a number of sessions with 

the Alzheimer patients had taken place, it became apparent that the inclusion of the category “No 

image” was necessary, leaving a total of 7 possible categories for “continuity” as follows:

Table 3.6 Categories on the continuity of visual imagery question on the autonoetic subscale

Continuity of Visual Imagery
Video 

Video clips 
One moving image 

Snapshots in sequence 
One static snapshot 

Hazy/blurred imagery 
_____________No image_____________

3.3.4.7 Modification of the emotional re-experiencing question to include visceral elements

Rather than just asking participants if they felt connected or detached from the original emotion of the 

event, participants were also asked whether they now felt any physical trace of this emotion, in a more 

visceral sense such as feeling teary, increased heart rate, “butterflies” in their stomach, as Rubin, 

Feldman and Beckham (2004) propose that such visceral responses are closely related to reliving of 

traumatic memories in Post Traumatic Stress Disorder. Furthermore, it was noted during the interview 

whether the emotion associated with the event being described was positive, negative, or neutral to 

give an index of the emotional valence of the event.

3.3.4.8 Inclusion of Covert/Overt Rehearsal Question

Based on the idea that the subjective sense of remembering is prone to fading and decaying over time 

(Piolino et al, 2002, 2004), it was deemed important to include a control not only for the age of the 

memory, but also the extent to which that memory had been rehearsed subsequent to encoding. 

Covert Rehearsal was included to refer to how often the participant had thought about the memory 

since it had happened, whereas Overt Rehearsal of the Memory was included to refer to subsequent 

retellings of an event, given the potential for revision of details and reconstruction of the memory. The 

rehearsal of the events was probed via the following question, “How often have you thought/spoken 

about this event since it occurred?” with the following categories included:

Table 3.7 Categories on the Covert and Overt rehearsal question on the autonoetic subscale

Covert Rehearsal
How often have you thouqht about this event?

Overt Rehearsal
How often have you spoken about this event?

Frequently Frequently

Occasionally Occasionally

Rarely Rarely

Never Never
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3.3.4.9 Modification of the reliving question on the autonoetic subscale

This question was rephrased as follows, “Would you say you are reliving this memory or Just looking 

back on it in the past?” Thus the construct of reliving constituted an all-or-nothing experience.

3.3.4.10 Inclusion of a re-experiencing ratings scale on the autonoetic subscale

Table 3.8 Ratings for the re-experiencing scale on the autonoetic subscale

Re-experiencing ratings

Not at all (0%)
A little (25%)

Partially (50%)
A lot (75%)

_________ Fully (100%)_________

In an effort to ascertain the magnitude of the recollective experience and the degree to which 

memories might possibly be re-experienced, the following question was included, ‘To what extent 

would you say you are re-experiencing this memory?’ A ratings scale was provided for participants to 

indicate their extent of re-experiencing the memory in question (see Table 3.8 above).

I I I I I I I I
Vividness Perspective Continuity Retiearsal Emotional

Connection
Re-

experiencing
Rating

Re-living
Judgment

Remember/
Knowi

Figure 3.3 Subcomponents of the autonoetic subscale on the finalised version of the EAMI 

for validation
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3.4 Procedure

3.4.1 Recruitment procedure

3.4.1.1 Young control individuals

30 healthy young control Individuals were recruited from the staff and postgraduate community of the 

Trinity College Institute of Neuroscience (TON) by sending an internal email requesting participation in 

a memory experiment. Further healthy young control individuals were recruited from the campus of 

Trinity College Dublin via an advertisement on the local online notice-board on the Trinity College 

website and in circular emails to the Graduate Student Community following a request to the Graduate 

Students’ President. These means of recruitment stated in brief the nature of the study, the 

remuneration for taking part, and the time required from each individual. Potential participants were 

asked to contact the experimenter at the email address provided.

Ethical approval was sought and obtained from the Department of Psychology Ethics Committee 

(Appendix 3.1). Testing took place in a quiet test room in the Trinity College Institute for Neuroscience 

Lloyd Building. The experimenter explained in brief the nature of the study and presented the control 

participants with consent forms to sign (Appendix 3.2). Participants were screened prior to taking part 

using the screening battery described below. Furthermore, participants were to be deemed unsuitable 

if they had suffered a serious blow to the head resulting in concussion, or were currently diagnosed 

with depression or anxiety disorders. No young control who presented for the study was deemed 

unsuitable to participate.

Upon finishing both test sessions, participants were debriefed and given an information sheet with 

further contact details (Appendix 3.3), and any further questions were answered by the experimenter. 

Young control individuals were rewarded for their participation with 20 euro for taking part in both test 

sessions, which was presented to them at the end of the second session. Where individuals elected to 

not be reimbursed for their participation, the money was donated to the Alzheimer Society of Ireland at 

their request. Testing on average lasted approximately 1 hour for each test session.

3.4.1.2 Healthy elderly control participants

Healthy participants were recruited through local active retirement groups in the Dublin City area. 

Initial contact was made by the experimenter to the Federation of Active Retirement Associations in 

Ireland, who provided an extensive list of all Active Retirement Groups in the country. Letters were 

sent to nearby active retirement groups, explaining the nature of the study, and enquiring if the 

organisation would be interested in taking part (Appendix 3.4). Two organisations expressed their 

willingness to participate; the Clarendon Street Active Retirement Group, and the Rathfarnham Active 

Retirement Association. Screening days were arranged by the chairperson of each association in their 

local meeting venue, whereby potential participants were assessed for suitability using a screening 

battery (see section 3.4.3 below).

145



Exclusion criteria included any history of stroke or psychiatric illness including current diagnosis of 

anxiety or depression. Where lADL scores were concerned, certain participants were deemed suitable 

for inclusion dependent on their circumstances (e.g. a broken hip that entails that assistance is 

required on household tasks). These individuals were discussed with the neuropsychologist in the 

Mercer’s Institute for Research on Ageing in St. James’s Hospital, and suitability was judged on a case 

by case basis. Following a brief consensus meeting, a cohort of suitable controls were identified and 

contacted by telephone to arrange appointments, following which letters confirming the date and time 

of the appointment were sent out (Appendix 3.5). These letters also included directions to and a map 

of the St. James’s concourse clearly showing the location of Hospital Four and the major bus routes, 

Luas line, and parking facilities (Appendix 3.6). An information sheet detailing the overall premise of 

the research was also included in the letter (Appendix 3.7).

Testing of healthy elderly controls and Alzheimer patients took place in the designated testing room in 

the Mercer’s Institute for Research on Ageing (MIRA) in Hospital 4, St. James’s Hospital. Ethical 

approval was sought and obtained from the St. James’s Hospital and Adelaide and Meath Research 

Ethics Committee prior to testing (Appendix 3.8).

3.4.1.3 Patients with probable mild Alzheimer’s disease

Individuals with Alzheimer’s disease were recruited through the Mercer’s Institute for Research on 

Ageing (MIRA) in St. James’s Hospital, Dublin, where they attended the memory clinic for diagnoses, 

clinical management and follow-up assessments. The experimenter searched the MIRA database over 

the preceding 9 month period according to the diagnosis conferred on each patient, following which the 

charts of all potential participants were consulted in order to gain further information regarding familial 

situation, diagnosis, incidence of concomitant depression, or history of psychological disorder that 

would result in exclusion from the study.

Patients met NINCDS-ADRDA criteria for probable Alzheimer’s disease (McKann et al, 1984) and 

diagnosis was established on the basis of multi-disciplinary consensus. Patients presenting with a 

diagnosis of “Possible Alzheimer’s Disease” or “Probable AD mixed” were also included in the study, 

yet each case was discussed in the MIRA memory clinic to ensure suitability and to establish that the 

primary diagnosis of such individuals was that of Alzheimer pathology rather than any underlying 

vascular contributions. For these purposes, it was necessary to consult patients’ scan results to 

determine the degree of impairment that could be attributed to an underlying vascular contribution. 

This was conducted by the clinical neuropsychologist in the MIRA.

Having identified potential participants, the experimenter wrote to each patient and listed carer 

(generally son/daughter, spouse) asking respectfully if they would wish to participate in research in the 

memory clinic (Appendix 3.9). A stamped addressed envelope was included with each letter to 

facilitate patients and carers in their replies. Once both letters were returned, the experimenter
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contacted the listed carer for each patient to arrange a suitable appointment, and sent a confirming 

letter to the carer with directions to the memory clinic, as before.

3.4.2 Testing Procedure  -  Test Session A

Participants were greeted by the experimenter and brought to the testing room, where they were given 

the information and consent form, and asked to read and then sign. Young control participants and 

any individuals from the Active Retirement groups who had not been screened on the designated 

screening day were then screened using the battery mentioned above. All Alzheimer patients were 

screened on the day of testing, to allow for any further decline in cognitive functioning since their last 

appointment in the memory clinic.

3.4 3 Screening Procedure

A number of preliminary questions were asked prior to administering the screening battery, namely 

participant’s date of birth, number of years in formal education, and whether they had sustained any 

serious head injury. Elderly participants and Alzheimer patients were asked if they had any history of 

stroke or related problems. All participants were asked if they had undergone treatment for any 

pervasive psychological problems such as depression or anxiety.

3.4.3.1 M ini-M ental State Exam ination (MMSE)

The MMSE was administered and scored according to Folstein et al’s (1975) guidelines. The score 

obtained was the total number of correct answers with the maximum score out of 30 points. In this 

case, a score was obtained for both versions (Serial 7s and “DLROW”) of the task. Where dubious 

answers were given these were checked with the neuropsychologist in St. James’s Hospital Memory 

Clinic and the overall score arrived at by consensus. The CERAD scoring criteria was used to score 

both versions of the MMSE. For the “DLROW” section the number of steps needed to remedy an 

incorrect spelling was deducted from the maximum score of 5 for that item (Morris et al, 1989).

3 4.3.2 Clock Draw ing Test

All participants completed the CDT as an additional screening procedure. Participants were given a 

sheet of paper in the screening booklet with a pre-drawn circle on it (Appendix 3.10). The 

experimenter said to the participants,

“ /  want you to imagine that this circle is the face o f a clock. F ill in the num bers as 

they should appear on the clock face.”

Once the participants had drawn in the numbers onto the page, the experimenter then requested,

“Now  I would like you to draw in the hands o f the clock to make the time say ten 

past eleven."
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The clocks were scored according to the Manos ten-point scoring procedure (Manos & Wu, 1994). A 

line was drawn through the number 12 and the centre of the clock, and the circle was divided into 

quarters and then eighths. One point was awarded for each of the numbers 1,2,4,  5, 7, 8, 10 and 11, 

if they were correctly placed within the clock and at least half of the area of the digit was within the 

proper octant of the circle relative to the number 12. One point was awarded for a short hand pointing 

to the number 11, and one point for a long hand pointing to the number 2. No points were awarded if 

the experimenter was unable to tell at a glance which hand was longer.

3.4.3.3 Geriatric Depression Scale -  shortened version

Participants were informed that this was a brief questionnaire relating to how they have felt in general 

over the last few weeks, and they were to answer Yes or No to the questions (see Appendix 3.11). A 

cut-off score of >7 out of 15 was used to exclude for incidences of pervasive depression.

3.4.3.4 Independent Activities o f Daily Living

This was the final item in the screening battery and participants were informed that this was a quick 

questionnaire attempting to look at their everyday activities and whether they experience any problems 

in certain domains. The recommended cut-off points used by Lawton & Brody (1969) were adhered to 

in this study. However, in some cases, it was not deemed appropriate to penalise participants for 

example, where the activity in question was one that they had never engaged in. This occurred in 

some cases in the elderly control and Alzheimer patient populations wherein male participants would 

not have undertaken certain tasks such as laundry, meal preparation. These items were thus marked 

as “not applicable” rather than as indicative of a functional impairment.

3.4.4 Validation Tests

3.4.4.1 The Autobiographical Memory Interview

This was the first task to be administered in Session A and participants were told that it was a brief 

memory interview, designed to look at different time periods across their lifespan. The interview was 

administered in accordance with Kopelman et al’s (1989) specifications, incorporating the scaling back 

of the Recent Memory time period to five years as recommended by Greene et al (1995).

The personal semantic and autobiographical incident subscales were scored according to the AMI 

manual instructions, with recalled events marked out of a maximum of 3 marks. The maximum scores 

for the Personal Semantic and Autobiographical Incident schedules were 63 and 27 respectively.

3.4.4.2 Letter and Category Fluency Tests

Following administration of the AMI, participants were told that they were going to do something akin to 

a word game, whereby they would be asked to generate as many different kinds of words beginning 

with a certain letter according to the following instructions:
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"I am going to say a letter o f the alphabet and I would like you to give me as many 

words that begin with that letter as you can. Do not give people’s names or place 

names, but any other word is fine. Also, do not use the same word with different 

endings, for example “kick, kicked, kicking. ” Begin when I say the letter The first 

letter is the letter F. Start now. ”

Participants were allowed one minute for each letter, which was timed by the experimenter using a 

stopwatch. The experimenter used the scoring sheet (Appendix 3.12) to record all responses given. 

The procedure was repeated for the letters A and S, following which the category fluency test was 

administered according to the following instructions:

“This time it doesn’t matter what letter the word begins with. I jus t want you to say 

for me all the examples you can think o f within a certain group. Name them as 

quickly as possible. The first group is Animals. Say all the animals you can think 

of starting now."

Participants were asked to verbally generate as many Animals, Fruits and Vegetables with one minute 

allowed for each category. Each item correctly generated was given a score of one point, with totals 

for the F, A, S letters comprising the letter fluency total score, and the sum of the Animals, Fruits and 

Vegetables comprising the category fluency total for each participant. Marks were not awarded for 

foreign words, repetitions, and different forms of the same word. Where participants appeared to 

forget the rule (for example reverted to generating Fruits rather than Vegetables) the experimenter 

interjected and reminded them of the letter or category in question. This was generally only observed 

in the Alzheimer patient group.

3.4.4.3 The Autobiographical Memory Fluency Task

The ABM fluency task was modified to mirror the life epochs probed by the EAMI (see section 3.3.2.3 

above). Participants were asked to recall names, both Christian and Surnames, of as many people 

from the various epochs outside of their immediate family. They were allowed 90 seconds for recall in 

each category in accordance with Dritschel et al’s (1992) instructions. Within each life epoch, 

participants were first asked to recall names, followed by events from that time, before moving on to 

the next time period. Participants were instructed as follows:

“This task involves recalling names and events from certain periods o f your life. I 

will give you a lifetime period and ask you to recall as many names o f people 

outside o f your immediate family from the period first, followed by events or things 

you did during that time. The emphasis is not on detail o f those events but rather 

on the number o f events that you can recall. You may recall events that you have 

only a vague recollection o f The first time period is the Childhood period from the
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age o f infancy up to 15 years old. I would like you to recall as many names in full 

as you can from this time period starting now. ”

A score of one mark was allocated to each name recalled in full (i.e. Christian name and Surname) 

with a half mark awarded for partial recall of a name (i.e. either Christian name or Surname on its own). 

Where repetition of a name occurred across life periods, it was awarded the appropriate mark in the 

first epoch mentioned and no marks in subsequent epochs. Recall of events were scored in a similar 

manner with one point awarded for mentioning an event that occurred in a specific epoch, but no 

further marks awarded where repetition of that event occurred unless it was obvious that this event had 

occurred across a number of life epochs.

3.4.4.4 The CERAD Word Acquisition Task

Participants were presented with the CERAD word list learning booklet and asked to proceed 

according to the following instructions:

“In the following booklet you are going to see ten printed words. Read each word 

aloud as you see it. After you see all ten words, I will ask you to recall them as best 

you can. ”

These instructions were given for each of the three learning trials, with a recall session occurring after 

each trial. For each trial, the ten words were presented in a new random order and participants were 

informed that they were not required to recall the words in the same order as they appeared on the 

original cards. The experimenter used the CERAD scoring sheets to mark the correct recall of words 

and documented any intrusion errors. Intrusion errors were those words that were not seen on the 

original word lists, regardless of whether they sounded similar to or approximated the correct word. 

Each participant was marked out of a maximum score of 10 for each trial. Following the three word 

learning trials, the constructional praxis task was given to participants, whereby they were asked to 

copy four line drawings of increasing complexity. This task was not scored, and was included solely as 

a distraction task to preclude rehearsal of the original ten words in the word learning trial.

Once the constructional praxis task was completed, participants were asked if they could recall any of 

the ten original words from the word learning task;

“Do you remember the ten words you were trying to learn earlier? I would like you 

to try to remember as many o f those words as you can now. ”

Participants then engaged in the delayed recall task with the same scoring procedure applied by the 

experimenter. Following this, the recognition task was administered, whereby the experimenter 

presented the participants with a set of twenty words, and informed them that the ten original words
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were contained witiiin this list, but there were also ten new words that they had not encountered 

previously. Participants were asked to make a distinction between old words previously seen on the 

list, and new words not seen in the learning trials. In addition to this, participants were asked to make 

Remember/Know judgments according to the modified Wheeler & Stuss (2003) paradigm, following 

each recognition judgment where they positively identified a stimulus word as having appeared 

previously in the word list learning task. The experimenter then requested participants to make the 

relevant R/K judgment using the guidelines presented on the sheet. Only those correctly scored items 

were included in the R/K analysis.

On completion of the CERAD and R/K paradigm, participants were debriefed and any questions they 

had were answered by the experimenter. An appointment was made for the same day and time one 

week later.

3.4.5 Test Session B

3.4.5.1 Administration o f the Episodic Autobiographical Memory Interview

Participants were informed that this test session would entirely comprise a memory interview, looking 

back as far as their Childhood and moving progressively forward towards the present day. They were 

then asked if they were agreeable to the interviews being recorded using a Dictaphone with the 

assurance that all transcripts from that point forward would be stored based on their participant number 

with their anonymity and confidentiality protected in accordance with the Irish Freedom of Information 

Act (1997).

The EAMI session began with the Childhood period (0-15 years) beginning with the Personal Semantic 

subscale for that epoch. Following this, participants were asked to recall a detailed memory from that 

epoch according to the instructions below:

“Now I would like you to describe out loud and with as much detail as possible, an 

event or something that happened to you during this time that you can remember 

quite well. ”

Participants were encouraged to engage in a free recall of the selected event firstly, after which the 

experimenter used the various EAMI probes to glean information from the seven phenomenological 

detail categories. Following the recall of each memory, the participant was then required to answer 

questions relating to the autonoetic awareness scale. The Personal Semantic subscale was presented 

at the start of each epoch as an efficient means of grounding the participant within that life period and 

stimulating recall of events from that time.
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3.4.5.2 The EAMI test session

The EAMI was administered in a manner similar to that as described in Chapter 2, with the personal 

semantic schedule presented firstly, followed by the recall of events, and the accompanying autonoetic 

assessment for each event. This procedure was repeated three times for each epoch, with the recall 

of three events per time period across the lifespan, as depicted in Figure 3.4 below. Once the event 

schedule had been finished for a particular epoch, the personal semantic schedule for the next epoch 

was administered with the entire process cycling through again.

Personal
Semantics_____________

Recall of
Event 1_____________

  Autonoetic
Assessment 

Event 1

Recall of
Event 2_____________

  Autonoetic
Assessment 

Event 2

Recall of
Event 3______________

__________ Autonoetic
Assessment 

Event 3

Figure 3.4 Testing procedure for the EAMI for each life epoch, showing the probing of 

personal semantics firstly, followed by the recall of three events and subsequent autonoetic 

assessment for each event

3.4.5.3 Transcription o f interviews from the EAMI test session

All memories recalled using the EAMI assessment were recorded using an Olympus Pearlcorder 

(model S701) Dictaphone, prior to establishing that participants were agreeable to this. For more 

recent test sessions (2007 onwards), an Olympus digital voice recorder (model WS-300M) was used. 

The experimenter transcribed all memory interviews for each participant. The time taken for 

transcribing each participant’s interview varied depending on the participant group, but lasted 

approximately 60 minutes for young controls, 120-180 minutes for elderly controls, and 90-120 minutes 

for Alzheimer patient interviews.

3.4.5.4 Determining the Age o f Memories provided on the EAMI

The age of memory was calculated based on the subject’s date of birth, the age they would have been 

at the time of the event, and the date of testing.
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Where participants showed difficulties in giving a precise date for a particular event, the limits of the 

age period in question were used. Thus the age of the memory was given as an approximate value 

e.g. <25years, based on the furthest limits of that time period.

For example if a participant was born in 1930 and was tested in 2006, and recalled a memory from 

their Middle Adulthood, but failed to give a date more precise than “I would’ve been in my early 40’s”, 

the memory was given an approximate age of <40 years as follows:

Participant’s current age: 2006-1930= 76

If in their early 40’s then there is a maximum of 36 years between the possible occurrence of this event 

and the present date.

Thus, this memory falls under the time bracket of <40years old.

Table 3.9 Age of memory categories used In the validation data analyses

Age of memory categories used in Analysis

Less than 1 month Less than 20 years

Less than 6 months Less than 30 years

Less than 9 months Less than 40 years

Less than 1 year Less than 50 years

Less than 5 years Less than 60 years

Less than 10 years Less than 70 years

Less than 15 years Less than 80 years

Over 80 years

3.4.5.5 Order o f test sessions in the validation study

Table 3.70 Test sessions and length of time per session for the validation study

Session: A Session: B

Screening Screening

AMI EAMI Childhood x 3

FAS Fluency EAMI Early Adulthood x 3

CAT Fluency EAMI Middle Adulthood x 3

ABM Fluency EAMI Later Adulthood x 3

CERAD EAMI Recent Period x 3

60 mins 60-120 mins
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The validation tests were administered in two separate test sessions with order counterbalanced 

across the groups, to control for any possible order or priming effects where recall of memories were 

concerned. Participants were allocated to either Session A or Session B on their first visit, with every 

even-numbered participant in each group, beginning their test session with Session B. Where 

participants had not been screened prior to their first visit, the screening battery was administered prior 

to beginning either test session A or B, depending on participant number and group allocation (see 

Table 3.10)

The entire test Session A lasted approximately 60 minutes for all participants. However, due to the 

additional epochs probed with increasing age on the EAMI, Session B tended to last approximately 90- 

120 minutes for elderly controls. Alzheimer patients ranged between 60-120 minutes depending on 

their degree of memory impairment, whereas young control individuals took on average 60-75 minutes 

for Session B.

On completion of the second test session participants were thanked for taking part and monetary 

remuneration was provided as appropriate for any transport costs incurred. In the case where 

participants requested written feedback of their performance on the test measures, a letter was 

subsequently posted to them (Appendix 3.13).

3.4.6 Procedure for inter-rater reliability component o f EA Ml validation

Two Junior Sophister students from the Neuroscience degree course in Trinity College Dublin were 

recruited to act as independent raters for the EAMI assessment. An email was sent to the class 

members, detailing the objective of the reliability study and outlining what would be required of the 

successful applicants. Potential raters were asked to reply to the email documenting why they would 

be suitable candidates, and two students (Rater 1 and Rater 2) were chosen on the basis of those 

emails.

A clear set of scoring instructions were compiled and used by the experimenter and both raters (R1 

and R2) in order to score the memories recalled on the EAMI (see Appendix 3.14). Examples for each 

level of scoring were provided for the raters in order to guide them further. The sheets used to score 

personal semantics and event details can be found in Appendices 3.15 and 3.16, respectively.

3.4.6.1 Order o f Scoring for inter-rater reliability study

Rater 1 was required to score all transcripts in chronological order from Childhood to the Recent 

Period. However, Rater 1 was further required to score all participants in reverse order, i.e. beginning 

with Participant 30 and ending with Participant 1.
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Rater 2 was required to score all participants in numerical order, beginning with Participant 1 and 

ending with Participant 30. However, Rater 2 was instructed to score all transcripts in reverse order, 

i.e. beginning with the last memory of the Recent Period and ending with the first memory of the 

Childhood period. These stipulations were put in place to control for order effects and potential biases 

in the scoring procedure. The experimenter scored all memories in correct chronological order and 

numerical order as each participant was assessed in the study.

Rater 1 and Rater 2 were explicitly told that they were not permitted to collaborate or discuss their 

scoring as this was likely to bias the results. The assessments were taken away by each rater and 

scored in batches of 5 scripts in the ordering described above, using the scoring sheets provided 

(Appendices 3.15 and 3.16). Furthermore Rater 1 was given the young control memories to score 

firstly, whilst Rater 2 started scoring of the elderly control memories, and both raters swapped over on 

completion of each group. The scoring procedure could not be conducted in a blinded manner as it 

was obvious from the length of interviews and epochs covered, which memories were from young and 

elderly controls. Furthermore, the failure to recall memories was an indication that an Alzheimer script 

was being scored.

3.4.7 Statistical Analyses

In order to compare participants’ performance on the ABM validation measures, the following steps 

were taken. Firstly, it was necessary to establish if the variables under consideration were suitable for 

parametric analysis using Kolmogorov-Smirnov and Shapiro-Wilks tests of normality. Where variables 

were found to be normally distributed, they were deemed suitable for parametric analyses. In the case 

of non-normally distributed variables, log transformations were applied in order to remedy the 

distributions and Kolmogorov-Smirnov tests were re-run. Where this did not appear to remedy the 

nature of the distribution, non-parametric equivalents of statistical tests were used. Univariate 

analyses of variance (ANOVA) were run to determine of there were group differences on such 

demographic variables as age and education, with Bonferroni post hoc tests uncovering where such 

group differences, if any, lay. In the case of multivariate analyses of variance (MANOVA), Pillai’s trace 

was used as it works better with small sample sizes (Hair et al, 1995). For ABM recall across epochs, 

repeated measures ANOVAs were run, with the non-parametric tests (Friedman and Wilcoxon Signed 

Ranks) employed for non-normal distributions.

For analysis of the autonoetic subscale of the EAMI, the autonoetic markers were all considered as 

interval or ordinal measurements and thus Chi-squared statistics based on the frequency patterns in 

the variables were ascertained. The logistic regression model was binary as the reliving response 

variable was conceptualised as either “reliving” or “ looking back”. Hosmer and Lemeshow tests were 

used as an index of the goodness of fit of the model, along with the percentage of cases correctly 

classified by the model. There was no formal investigation of the power of the regression models, and 

the issues of repeated models and small sample size are acknowledged as limitations of the analyses.

155



3.5 Results

The following section is concerned with presentation of the results from the validation of the EAMI 

and can be split into two main sections.

Validation of the EAMI as a neuropsyctiological assessment

The first section presents data from the validation measures included in this study in order to gain 

information regarding the convergent validity of the EAMI. As such, the findings from the AMI, the 

Autobiographical fluency test, letter and category fluency tasks, and the CERAD word acquisition 

task will be presented, on which between-group differences and within-group differences across 

epochs will be demonstrated. The personal semantic and event details results from the EAMI will 

then be presented, in order to highlight the discriminative validity of the EAMI, following which the 

intercorrelations exhibited by the EAMI and the validation tasks will be presented. Throughout this 

first section, the emphasis will be placed on elucidating the validity and reliability of the EAMI as a 

neuropsychological test.

The main areas covered in this section are as follows: Section

Demographics and Screening measures 3.5.2
The Autobiographical Memory Interview 3.5.7
The Autobiographical Fluency Test 3.5.8
Letter and Category fluency tests 3.5.9
The CERAD word acquisition task 3.5.10
The EAMI 3.5.11
Personal Semantics on the EAMI 3.5.11.1
Event Details on the EAMI 3.5.11.13
Validity and Reliability of the EAMI 3.5.12

Investigation of results from the autonoetic subscale of the EAMI

The second component of this results section involves the exposition of the results from the 

autonoetic subscale of the EAMI and involves considerable analysis where the behavioural 

markers of autonoesis are concerned. Each autonoetic marker will be considered in turn and 

investigated where group differences and differences across epochs are concerned. The 

predictive efficacy of each marker with relation to reliving judgments for memories will then be 

considered for all participants combined, and subsequently for each participant group individually, 

in order to gain a composite view of what factors are most salient for the recall of autonoetically 

infused autobiographical memories.

The main areas covered in this section are as follows: Section

Reliving judgments 3.5.13
Vividness Ratings 3.5.14
Viewer Perspective 3.5.15
Continuity of visual imagery 3.5.16
Emotional re-experiencing 3.5.17
Emotional valence 3.5.18
Covert rehearsal of memories 3.5.19
Overt rehearsal of memories 3.5.20
Re-experiencing ratings 3.5.21
Age of memory 3.5.22
Total Details 3.5.23
Multiple regression for all behavioural markers 3.5.24
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3.5.1 A note on multiple comparisons

For comparisons of three or more it was deemed necessary to employ a correction in order to 

ensure that the results to emerge were not spurious as is the case with Type 1 errors. A Bonferroni 

correction was used whereby the alpha level is divided by the number of comparisons performed to 

provide a more conservative estimate and reduce the probability of making Type I errors. 

However, it has been argued that perhaps the Bonferroni method is too stringent (Perneger, 1998) 

in that by controlling the group-wise error rate, each individual comparison is held to an 

unreasonably high standard, which in turn increases the probability of a Type II error and that less 

conservative corrections should be used, for example the Aron & Aron (1999) method of using a 

corrected alpha level of 0.01. For the purposes of the present study, following consultation with a 

statistician, a Bonferroni correction was deemed satisfactory, despite the potential for Type II 

errors. However, the experimenter was cautioned to remain aware that such errors could occur 

and therefore, each significant result was examined both prior to and subsequent to applying the 

Bonferroni correction so as to avoid the loss of potentially relevant findings.

3.5.2 Demographics

Table 3.11 Demographic variables for young, elderly and Alzheimer participants

Variable Group Mean Standard
Deviation

Standard
Error

Age Young 40.63 10.26 1.87

Elderly 73.2 5.18 0.95

Alzheimer 73.0 7.36 1.65

Education Young 19.6 3.17 0.58

Elderly 13.85 2.59 0.47

Alzheimer 12.6 3.55 0.79

3.5.3 Age o f participants

A univariate analysis of variance (ANOVA) was run to determine if participants’ age (as indexed by 

LogAge) was significantly different across groups. There was a significant difference in age 

between the three groups, (F(2, 77)=126.34, p<.0001).

Table 3.12 Bonferroni post-hoc comparison of log(age) differences across participant groups

Group Comparison
Group

Mean
Difference

Significance 95% Confidence 
Interval

Young Elderly -.2677 <.001 [- 31, -.22]

Alzheimer -.2654 <.001 [- 32, -.21]

Elderly Young ,2677 <■001 [.22, .31]

Alzheimer .0023 1.000 [-.05, -.053]

Bonferroni post-hoc tests revealed that these differences lay between the young controls and 

elderly controls (p<.05) and between the young controls and the Alzheimer patients (p<.05),
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whereas the elderly controls and Alzheimer patients did not differ significantly in terms of age

(p=1.000).

3.5.4 Years in formal education

A univariate analysis of variance (ANOVA) was run to determine if years in education (as indexed 

by LogEducation with four outlier cases removed) was different across groups. There was a 

significant difference In years in education between the groups, F(2, 73)= 48.153, p<.0001.

Table 3.13 Bonferroni post-hoc comparison of log(education) differences across participant groups

Group Comparison
Group

Mean
Difference

Significance 95% Confidence 
Interval

Young Elderly .1736 <.001 [12,  .22]

Alzheimer .2006 <.001 [.14, .26]

Elderly Young .-.1736 <■001 [- 22, -.12]

Alzheimer .0270 .798 [- 03, .09]

Bonferroni post-hoc tests revealed that these differences lay between the young controls and the 

two other groups. Therefore, young controls In this study have spent a significantly longer time In 

formal education than their elderly control counterparts (p<.05) and the Alzheimer patient group 

(p<.05). Elderly Controls and Alzheimer patients were well matched In terms of number of years in 

education (p=.798).

3.5.5 Gender ratio of participant groups

Matching of Alzheimer patients and controls was largely successful. However, there was almost a 

significant difference across groups in terms of gender ratio distribution (x^(2, 80) = 5.903, p=.052). 

This potential gender effect between the groups may have arisen given that in the elderly control 

group the gender ratio is 23 females to 7 males, compared to the young control ratio (16 

females:14 males) and Alzheimer group (9 females: 11 males).

Table 3.14 Gender distribution across participant groups

Group Male Female

N % witliin N % within
Group Group

Young 14 46.7 16 53.3

Elderly 7 23.3 23 76.7

Alzheimer 11 55.0 9 45.0

3.5.6 Screening Measures

Table 3.15 below shows the demographic and clinical characteristics for participants in the young 

control, elderly control, and Alzheimer groups on the screening battery measures. The overlap in 

scores on the MMSE between healthy controls and patients with Alzheimer’s disease reflects the 

fact that a number of individuals within this patient cohort were in the very early stages of the 

disease.
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Table 3.15 Demographic and Clinical Characteristics on Screening Measures of Healthy Young and Elderly 

Controls, and Patients with Mild Alzheimer’s Disease^ *’

Young Controls Elderly Controls Alzheimer Patients

N 30 30 20

Age 40.63 73.2 73
SD: 10.264 SD: 5.182 SD: 7.356
[±1.874] [±.946] [±1.645]

Gender 14m:16f 7m:23f 11m:9f

Education 19.6 13.85 12.632
SD: 3.166 SD: 2.594 SD: 3.545
[±.578] [±.474] [±.793]

29.367 28.967 24
MMSE "7s” SD: .669 SD: 1.066 SD: 2.362

[±.122] [±.195] [±.528]

29.467 29.367 24.4
MMSE “dIrow” SD: .681 SD: .964 SD: 2.415

[±.124] [±.176] [±.540]

9.8 9.167 6.4
CDT SD: .551 SD: .874 SD: 2.664

[±.100] [±.160] [±.596]

1.43 1.5 1.100
GDS SD: 1.278 SD: 1.925 SD: 1.252

[±.233] [±.351] f±.280]
 ̂SD = Standard deviation, [±SEMs given in brackets]

Due to the non-normal distribution of participants on the screening measures that was not deemed 

suitable for log transformation due to the very little variation exhibited by the groups, non- 

parametric analyses were used for comparative purposes. A Mann-Whitney U test was used to 

determine if there were group differences on the screening variables between the young and 

elderly controls and between the elderly controls and Alzheimer patients. It was not deemed an 

adequate comparison to contrast performance of young controls with that of Alzheimer patients.

3.5.6.1 Young Controls and Healthy Elderly Controls

There was no significant difference between young and elderly control participants in terms of 

performance on MMSE Serial 7s (Z=-1.363, p=.173) and MMSE world (Z=-.076, p=0,939). A 

significant group difference was found on the Clock Drawing Test (CDT) with young controls 

scoring at significantly higher levels than the elderly controls (Z=-3.374, p=.001). There was no 

difference between the groups on the Geriatric Depression Scale (GDS) (Z=-0.691, p=.490).

3.5.6.2 Elderly Control Participants and Alzheimer Patients

There were statistically significant differences in performance on the MMSE Serial 7s (Z=-5.786, 

p<.0001) and the MMSE world (Z=-5.871, p<.0001) with healthy elderly controls performing at a 

higher level than Alzheimer patients. On the Clock Drawing Test, a similar significant group 

difference emerged between both the elderly control group and the Alzheimer patient group (Z=- 

4.127, p<.0001). There were no significant group differences on the GDS (Z=-.042, p=.967). The
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above differences remained statistically significant when a Bonferroni correction was applied to 

adjust for multiple comparisons, using a corrected alpha level of 0 .0125  (alpha level: .05 /4= .0125).

■  Young

■  Elderly

■  Alzheimer

III --
MMSE 7s MMSE (world) CDT GDS

Screening Measures

Figure 3.5 Barchart depicting the scores of young controls, elderly controls, and Alzheimer 

participants across all screening measures

3.5.7 The Autobiographical Memory Interview (AMI)

Table 3.16 depicts the Overall Performance on the AMI for all participant groups on both Personal Semantics 

(PS) and Autobiographical Incidents (Al) Subscales®

Total
Personal
Semantic

Total
Autobiographical
Incident

Young 61.8 23.2
controls (1.2) (1.99)

Elderly 60.1 18.5
controls (4.1) (3.2)

Alzheimer 51.3 11.7
patients (6.4) (5.5)

® Standard deviations are included in brackets
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Young Elderly Alzheimer

AMI Epochs

Figure 3.6 Overall performance for Personal Semantics (PS) and Autobiographical Incidents 

(Al) on the Autobiographical Memory Interview for all participant groups

Table 3.17 Descriptive statistics for all participant groups for Total Personal Semantic and Total 

Autobiographical Incident Recall on the AMI

Variable Group Mean Standard
Deviation

Standard
Error

Total PS Young 61.80 1.22 0.22

Elderly 60.12 4.12 0.75

Alzheimer 51.27 6.43 1.44

Total Al Young 23.20 1.99 0.36

Elderly 18.47 3.23 0.59

Alzheimer 11.6 5.47 1.22

Due to the non-normal distributions of the Total Personal Semantic variable, non-parametric 

statistical tests w^ere used. A Mann-Whitney U test was used to compare the elderly controls with 

Alzheimer patients. Young controls were analysed separately in the within-group analyses, as they 

were not deemed comparable with either the elderly controls or Alzheimer group due to the large 

difference in ages.

3.5 .7.1 Between-group differences on Total Personal Semantic recall

Table 3.18 Mean and Median Scores for Elderly Control Participants and Alzheimer Patients for Total PS 

recall on the AMI

Test Variable Group Mean Median

Total PS Elderly 60.117 61.000

Alzheimer 51.275 52.000
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There was a significant difference between the groups in terms of Total Personal Semantic 

information recalled on the AMI as revealed by a Mann-Whitney U test (Z=-4.795, p<.0001) with 

elderly controls scoring significantly higher than the Alzheimer patients.

3.5.7.2 Personal Semantic Recall Across the three Life Epochs

Table 3.19 Descriptive statistics for all participant groups for Personal Semantic recall across the lifespan on 

the AMI

Variable Group Mean Standard
Deviation

Standard
Error

Childhood PS Young 20.58 .755 0.137

Elderly 20.40 1.06 0.19

Alzheimer 18.22 2.49 0.56

Adulthood PS Young 20.58 0.64 0.12

Elderly 20.72 0.69 0.12

Alzheimer 17.85 2.90 0.65

Recent PS Young 20.63 0.64 .12

Elderly 19.00 3.68 0.67

Alzheimer 15.20 4.33 0.97

Due to the non-normal distributions of variables, a Mann-Whitney U test was run to determine if 

there were significant group differences between the healthy elderly controls and Alzheimer 

patients across the three life epochs of the AMI.

There were significant differences across all time periods for personal semantic recall between the 

elderly controls and Alzheimer group, with elderly control participants scoring at higher levels in tt'e 

Childhood (Z—3.974, p<.0001). Adulthood (Z—4.857, p<.0001) and Recent period (Z=-3.622, 

p<.0001). These differences remained significant when a Bonferroni correction for multipe 

comparisons was applied (corrected alpha level of 0.017).
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3.5.7.3 Within-Group differences in Personal Semantic recall across epochs
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Figure 3.7 Line graph showing the distribution of scores for all participants on the Personal 

Semantic subscale across all life epochs on the AMI

The non-parametric equivalent of a repeated measures ANOVA was used due to the non-normality 

of the distributions. A Friedman Test was run to establish if there were overall differences across 

epochs on the Personal Semantic subscale of the AMI. There was a significant difference overall 

in Personal Semantic recall across the different time periods of the AMI (x^ (2, 80)=9.321, p=.009).

Young controls -  personal semantic recall across epochs

A Friedman test revealed that there were no significant differences in PS recall across the lifespan 

in the young control group (x^ (2, 30) = 1.465, p=.481)

Elderly controls - personal semantic recall across epochs

There were significant differences in PS recall in the elderly control group across life epochs on the 

AMI (x^ (2, 30) = 10.028, p=.007). To determine where these differences lay, the non-parametric 

equivalent of a paired t-test, a Wilcoxon Signed-Ranks test, was used. Elderly controls scored at 

significantly higher levels on the Adulthood personal semantics than in the Recent period (Z=- 

2.996, p=.003). There were no significant differences in PS recall between Childhood and 

Adulthood (Z=-1.444, p=.149) or between Childhood and Recent (Z=-1.612, p=.107). Using a 

Bonferroni correction (.05/3=.017), this effect of better recall in Adulthood compared with Recent 

period remained statistically significant (p=.003).
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Alzheimer patients - personal semantic recall across epochs

In the Alzheimer patient group, there were also significant differences across the AMI time periods 

for PS recall as revealed by a Fhedman test, (x^ (2, 20)=9.942, p=.007). Using the Wilcoxon 

Signed-Ranks test, a significant difference was found between the Childhood and Recent period 

(Z=-2.593, p=.01) and between the Adulthood and Recent period (Z=-2.346, p=.019) with 

Alzheimer patients showing significantly lower scores in PS recall on the recent period compared 

with the other time periods. The findings from these non-parametric signed ranks tests mirror the 

negative temporal gradient displayed by the Alzheimer group in Figure 3.7.

Using a Bonferroni correction for multiple comparisons (.05/3=.017), the difference between 

Childhood and the Recent Period remained statistically significant (p=.01) whereas the difference 

between Adulthood and the Recent period was not statistically significant (p=.019). However, due 

to the stringent nature of the Bonferroni correction, this trend was nevertheless considered an 

interesting finding.

3.5.7.4 Group Differences on the Autobiographical Incident Schedule of the AMI

As the variable TotalAI was normally distributed across all participant groups, a univariate analysis 

of variance was run to determine if there were any significant group differences between elderly 

controls and Alzheimer patients. There was a significant difference in Al recall between the two 

participant groups (F(1, 49)=30.693, p< 0001).

3.5.7.5 Between-Group differences on the Al subscale across epochs
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Figure 3.8 Line graph showing the distribution of Autobiographical Incident recall across the 

lifespan on the AMI for all participant groups
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Table 3.20 Descriptive statistics for autobiograptiical incident recall across the lifespan on the AMI for all 

participant groups

Variable Group Mean Standard
Deviation

Standard
Error

Childhood Al Young 7.20 1.24 0.23

Elderly 5.97 1.88 0.34

Alzheimer 4 20 2.46 0.55

Adulthood Al Young 7.93 0.94 0.17

Elderly 5.77 0.86 0.16

Alzheimer 3.85 1.95 0.44

Recent Al Young 8.07 0.78 .14

Elderly 6.73 1.46 0.27

Alzheimer 3.60 2.09 0.47

Due to the non-normal distributions of the A! variable across life epochs, non-parametric analyses 

w ere deem ed appropriate.

Table 3.21 Mean and median scores for autobiographical incident recall across the lifespan on the AMI for 

elderly controls and Alzheimer patients

Test Variable Group Mean Median

Child Al Elderly 5.97 6.00

Alzheimer 4.20 4.00

Adulthood Al Elderly 5.77 6.00

Alzheimer 3.85 4.00

Recent Al Elderly 6.73 7.00

Alzheimer 3.60 3.50

A  M ann-W hitney U test was run to uncover any group differences between the elderly controls and 

Alzheim er patients on A! recall across life epochs. Significant differences em erged between the 

groups across all life epochs, Childhood (Z=-2 .581, p=.010) Adulthood (Z=-3 .897, p<.0001) Recent 

(Z=-4 .536, p<.0001), with elderly controls performing at a significantly higher level than Alzheim er 

patients on A! recall across all life epochs on the AM I. Using a Bonferroni correction for multiple 

comparisons, the differences between the elderly controls and A lzheim er patients across all life 

epochs remained significant at the alpha=.017 level.

Within-Group Differences in Autobiographical Incident Recall across epochs 

A Friedman test revealed that there was an overall significant difference in Al recall across the 

three different epochs (x^ (2, 80) = 7.597, p=.022). The data file was split to determine within which 

participant group these epoch differences lay.
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3.5.7.6 Young controls -  Autobiographical Incident recall across epochs on the AMI

There was a significant effect of epoch in the young control participant group (x^ (2, 30)= 9.333, 

p=.009). A Wilcoxon SIgned-Ranks test was used as the non-parametric equivalent of a paired t- 

test in this instance, to determine where these differences across epochs lay.

A significant difference in recall on the Al subscale was found across life epochs. Recall in the 

Adulthood period was significantly better than that in the Childhood period (Z=-2.604 p=.009). 

Furthermore, recall in the Recent Period was significantly better than that of Childhood (Z=-2.943, 

p=.003). There was no significant difference in recall between the Adulthood and the Recent 

period (Z=-,492, p=.623), suggestive of a possible ceiling effect from Adulthood onwards. A 

Bonferroni correction was applied due to the multiple comparisons (.05/3=.017). Using this

correction, the differences observed above remained significant.

3.5.1.7 Elderly Controls - Autobiographical Incident recall across epochs on the AMI

A Friedman test revealed that there was a significant effect of epoch on Al recall in the elderly 

control group (x^ (2, 30)=9.980, p=.007). A Wilcoxon Signed-Ranks test was used to determine 

where these differences lay, with a Bonferroni correction for multiple comparisons. In the elderly 

control group, there was no difference between performance in Childhood and Adulthood (Z=- 

1.006, p=.315). There were no significant differences in recall between Childhood and the Recent 

period (Z=-1.859, p=.063). However, there was a significant difference in Al recall between 

Adulthood and the Recent period, with Recent incident recall better than that in Adulthood (Z=- 

3.313, p=.001). A Bonferroni correction for multiple comparisons was used with alpha=.017. Using 

this correction, the difference in Al recall between Adulthood and the Recent period remained 

significant.

3.5.7.8 Alzheimer patients -  Autobiographical Incident recall across epochs on the AMI

A Friedman test revealed that there was no overall effect of epoch on Al recall in the Alzheimer 

patient group (x^ (2, 20)= 1.701, p=.427). Wilcoxon Signed-Ranks tests confirmed this overall 

finding. There were no significant differences in autobiographical incident recall across all three life 

periods, with Childhood and Adulthood (Z—.096, p=.924) and Adulthood and Recent (Z=-.745, 

p=.456) emerging as broadly similar in terms of Al recall. Notably, there were no significant 

differences in Al recall between Childhood and the Recent period in the Alzheimer group (Z=- 

1.271, p=.204). This is reflected in the flat gradient of the Al recall in Figure 3.8. The lack of 

differences across all life periods in Al recall may be indicative of a floor effect in the Alzheimer 

patient group.
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3.5.8 The Autobiographical Fluency Test

Table 3.22 Total Mean recall of Names and Events the Autobiographical Fluency Test

Total
“Names”

Total
“Events”

Elderly controls 52.03 46.5
(20.8) (13.3)

Alzheimer patients 18.1 24.3
(6.5) (9.9)

Young control participants were not included in this table as they have been assessed across few^er 

life epochs, whereas clear comparisons can be made between the elderly controls and Alzheimer 

patients across the full lifespan. 

3.5.8.1 Overall Performance on the ABM Fluency Test

60
■ Elderly

■  Alzheimer's

Total Names Total Events

ABM Fluency Material

Figure 3.9 Barchart showing total recall of names and events for elderly controls and 

Alzheimer patients on the Autobiographical fluency task

Table 3.23 Descriptive statistics for total names and total events on the Autobiographical fluency task for 

elderly controls and Alzheimer patients

Variable Group Mean Standard
Deviation

Standard
Error

Total Names Elderly 52.03 20.84 3.81

Alzheimer 18.10 6.46 1.44

Total Events Elderly 46.47 13.31 2.43

Alzheimer 24.25 9.89 2.21

Both elderly controls and Alzheimer patients are normally distributed across both subscales of the 

Autobiographical Fluency Test (Names and Events).
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3.5.8.2 Between-group differences on Autobiographical fluency totals

A multivariate analysis of variance was run to ascertain if there vi/ere significant differences 

between elderly controls and AD patients on the two ABM fluency subscales. Elderly participants 

performed significantly higher on Naming totals (F(1, 48)=49.521, p<.0001) and on Event Totals 

(F(1,48)=40.619, p<.0001). The overall model statistics for the multivariate analysis were 

ascertained using Pillai’s Trace criterion (Pillai's Trace=.551, F(2, 47)=28.855, p<.0001).

3.5.8.3 Between-group Differences on Recall of Names across the lifespan
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Figure 3.10 Line graph showing the distribution of recall of names across all life epochs on the

Autobiographical Fluency Test

Note: The hatched line in Figure 3.10 represents the fact that young control individuals were not old 

enough to have lived through all the time epochs, and the gradient was projected through from 

Middle Adulthood to the Recent Period.

Table 3.24 Descriptive statistics for elderly and AD participants for recall of names on the AB Fluency Test

Variable Group IVIean Standard
Deviation

Standard
Error

Childhood Names Elderly 10.85 5.33 .97

Alzheimer 6.57 3.66 .82

Early Adulthood Names Elderly 9.58 4.37 .80

Alzheimer 3.97 2.38 .53

Middle Adulthood Names Elderly 10.37 4.74 .87

Alzheimer 3.25 1.99 .44

Later Adulthood Names Elderly 10.77 6.12 1.12

Alzheimer 2.40 1.76 .39

Recent Period Names Elderly 10.47 5.76 1.05

Alzheimer 1.90 1.52 .34

168



A repeated measures ANOVA was run to uncover if there were any group differences across the 

epochs on the ABM fluency test. Mauchly’s test of Sphericity emerged as being statistically 

significant for epoch (Mauchly’s W=.567, x^(9) = 21.247, p=.012). However, because the groups 

were normally distributed, it was deemed appropriate to use the Greenhouse Geisser correction.

Comparing the elderly controls and Alzheimer group across all five life epochs on the recall of 

names, a repeated measures ANOVA revealed a significant main effect for epoch 

(F(1,3.184)=7.189, p<.0001), with an epoch*group interaction (F(1,3.184)=5.615, p=.001). 

Furthermore, there was a significant main effect for group (F(1, 39)=55.276), p<.0001, with elderly 

controls recalling significantly more names across the life periods on the ABM fluency test.

A series of independent samples t-tests were run to uncover where these group differences lay 

between elderly controls and Alzheimer patients.

Table 3.25 Mean differences, t values, and significance levels for comparisons of recall of names across all 

life epochs on the ABM fluency test between elderly controls and Alzheimer patients

Levene’s Test 
for Equality of 
Variances 
Significance 
level

Mean
Difference

T df Significance
Level

95% Confidence 
Interval of the 
Difference

Lower Upper

Log Childhood 
Names .404 .229 3.817 48 <.001 .108 .349

Log Early 
Adulthood 
Names .434 .398 6.113 48 <.001 .267 .529

Log Middle
Adulthood
Names .501 .469 6.918 46 <■001 .332 .605

Log Later 
Adulthood 
Names .153 .476 5.398 43 <.001 .298 .654

Log Recent 
Period Names .895 .666 8.893 43 <.001 .515 .817

Levene’s test for homogeneity of variance was non-significant across all life epochs, indicating that 

the samples were suitable for the present analysis. There were significant differences between 

participant groups across all life epochs (p<.0001 in all cases) indicating that elderly controls 

recalled significantly more names than Alzheimer patients. These differences remained highly 

statistically significant when a Bonferroni corrected alpha level of .01 was used (.05/5=.01).

3.5.8 4 Within-Group Differences in Recall o f “Names” across epochs

The young control participants were included in the present within-group analyses to investigate 

the profile of recall of names across all life epochs.
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Table 3.26 Descriptive statistics for recall of names on the Autobiographical Fluency Test by young controls

Variable Group N Mean Standard
Deviation

Standard
Error

Child Names Young 30 13.33 5.16 .94

Early Adulthood Names Young 30 13.87 4.19 .76

Middle Adulthood Names Young 11 12.46 5.04 1.45

Recent Period Names Young 30 10.53 4.60 .84

A repeated measures ANOVA was run to determine If there were any significant differences in the 

recall of names across the life epochs. However, this reduced the sample size to n=11, reflecting 

the fact that 11 of the young controls had taken part In the four life epochs (le. Including the Middle 

Adulthood time period).

Young Controls

Mauchly’s test of Sphericity emerged as being statistically significant for epoch (Mauchly’s W=.041, 

X^(5)=31.052, p<.001). However, because the groups were normally distributed. It was deemed 

appropriate to use the Greenhouse Gelsser correction. There was no significant effect of epoch on 

recall of names In the young control group, F(1.212, 13.332)=1.231, p=.298, Indicating that the 

number of names recalled did not change significantly across epochs.

Elderly Controls

Mauchly’s test of Sphericity emerged as being non-significant for epoch (Mauchly’s W=.713, 

X^(5)=9.044, p=.108) and thus the data were deemed appropriate to use. There was no significant 

effect of epoch on recall of names in the elderly control group, F(3, 84)=1.020, p=.3B8, indicating 

that the number of names recalled did not change significantly across epochs.

Alzheimer Patients

Mauchly’s test of Sphericity emerged as being non-significant for epoch (Mauchly’s W=.654, 

X^(5)=4.973, p=.421) and thus the data were deemed appropriate to use. A significant main effect 

was found for epoch, F(3, 39)=12.044, p<.0001, indicating that there were significant differences 

across epochs where the recall of names was concerned.

Paired t-tests were run to uncover where these differences lay as shown below In Table 3.27.

17 0



Table 3.27 Results from the paired t-tests documenting differences in recall of names across life epochs in the 

Alzheimer patient group on the autobiographical fluency test

Recall of Names Mean
Difference

t df Significance
Level

95% Confidence 
Interval of the 
Difference

Lower Upper

Log Childhood vs 
Log Early Adulthood .227 3.165 19 .005 .077 .377

Log Childhood vs 
Log Middle Adulthood .253 3.916 17 .001 .117 ,389

Log Childhood vs 
Log Later Adulthood .346 3,862 14 .002 .154 .538

Log Childhood vs 
Log Recent Period .465 8.959 15 <.001 .355 .576

Log Early Adulthood vs 
Log Recent Period .224 2.855 15 .012 .057 .392

Log Middle Adulthood vs 
Log Recent Period .201 3.030 13 .010 .058 .345

There were significant differences on recall of names between Childhood and Early Adulthood 

(p=.005), between childhood and Middle Adulthood (p=.001), and between Childhood and Later 

Adulthood (p<.005) and the Recent period (p<.0001). Recall of names was significantly different 

between Early Adulthood and Recent (p<.05), and between Middle Adulthood and Recent (p=.01). 

Using a Bonferroni for multiple comparisons (n=10), a corrected alpha level of .005 was used. The 

differences between Childhood and all other time periods (Early Adulthood, Middle Adulthood, 

Later Adulthood and Recent period) remained statistically significant (highlighted in bold In Table 

3.27 above).

3.5.8.5 Group differences in Recall of Events on the AB fluency test

Table 3.28 Descriptive statistics for recall of events on the autobiographical fluency test for elderly controls 

and Alzheimer patients

Variable Group Mean Standard
Deviation

Standard
Error

Childhood Events Elderly 11.50 3.49 .64

Alzheimer 5.65 2.16 .48

Early Adulthood Events Elderly 10.23 3.80 .69

Alzheimer 7.00 3.04 .68

Middle Adulthood Events Elderly 7.60 3.23 .60

Alzheimer 5.00 4.06 ,91

Later Adulthood Events Elderly 9.10 4.33 ,79

Alzheimer 3.70 2.81 ,63

Recent Period Events Elderly 8.03 3.23 .61

Alzheimer 2.90 1.55 .35
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A Kruskal-Wallis test was used to uncover if there were significant differences between the elderly 

controls and Alzheimer patients in event fluency across life epochs.

Table 3.29 Differences between elderly controls and Alzheimer patients on recall of events across the lifespan 

on the autobiographical fluency test

Childhood Early Middle Later Recent
Events Adulthood Adulthood Adulthood Period

Events Events Events Events
Chi-Square 25.848 9.962 6.957 18.434 32.071

Df 1 1 1 1 1

Significance
Level <■001 .002 .008 <■001 <•001

There were significant differences across all life epochs on the event fluency task between elderly 

controls and Alzheimer patients. A Bonferroni correction for multiple comparisons was used with a 

corrected alpha level of (.05/5=.01). The differences across all life epochs between elderly controls 

and Alzheimer patients remained highly statistically significant using this correction.

3.5.8.6 Within Group Differences in recall of events Across Life Epochs
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Figure 3.11 Line graph showing the distribution of recall of events across all life epochs on the 

Autobiographical Fluency Test

Young controls

Table 3.30 Descriptive statistics for recall of events across the lifespan on the autobiographical fluency test in 

the young control group

Variable Group N Mean Standard
Deviation

Standard
Error

Childhood Events Young 11 12.50 3.09 .56

Early Adulthood Events Young 11 13.90 4.45 .81

Middle Adulthood Events Young 11 12.00 4.00 1.15

Recent Period Events Young 11 11.87 4.46 .81
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A Friedman test revealed that there were no significant differences in the recall of events across life 

epochs (x^(3)=3.564, p=.313), indicating that young control participants tended to recall on average 

the same numbers of events across all life epochs.

Elderly Control Participants

A Friedman test revealed that there was an overall effect for epoch in the elderly control group 

(X^4)=35.597, p<.0001).

Table 3.31 Wilcoxon Signed Ranks tests showing epoch by epoch comparisons of event recall on the ABM 

fluency test for elderly controls, in which significant differences were found®

Epoch Comparisons Z Score Significance Level

Early Adulthood vs Childhood -1.979 .048

Middle Adulthood vs Childhood -4.270 <■001

Later Adulthood vs Childhood -2.956 .003

Recent Period vs Childhood -3.550 <•001

Middle Adulthood vs Early Adulthood -3.723 <.001

Recent Period vs Early Adulthood -3.254 .001

Later Adulthood vs Middle Adulthood -2.106 035
® Differences that remained statistically significant following a Bonferroni correction are highlighted in bold

A Wilcoxon Signed Ranks test revealed that this overall difference lay between Childhood and 

Early Adulthood (p=.048), Childhood and Middle Adulthood (p<.0001), Childhood and Later 

Adulthood (p=.003), and between Childhood and the Recent period (p<.0001). There were further 

differences in event fluency between Early Adulthood and Middle Adulthood (p<.0001), and Early 

Adulthood and the Recent period (p=.001) and between Middle Adulthood and Later Adulthood 

(p=.035). A Bonferroni correction for 10 multiple comparisons with a corrected alpha level of .005 

was used. Using this correction, the differences between Childhood and Middle and Later 

Adulthood and Recent period remained statistically significant, as did the differences between Early 

Adulthood and Middle and Recent period (highlighted in bold in Table 3.31 above).

Alzheimer participants

A Friedman test revealed there were significant differences in event fluency across life epochs on 

the ABM fluency task in the Alzheimer patient group (x^(4)=35.134, p<.0001).
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Table 3.32 Wilcoxon Signed Ranks tests showing epoch by epoch comparisons of event recall on the ABM 

fluency test for Alzheimer patients, in which significant differences were found^

Epoch Comparisons Z Score Significance Level

Early Adulthood vs Childhood -2.004 .045

Later Adulthood vs Childhood -2.584 .010

Recent Period vs Childhood -3.497 <.001

Middle Adulthood vs Early Adulthood -2.377 .017

Later Adulthood vs Early Adulthood -3.787 <.001

Recent Period vs Early Adulthood -3.754 <.001

Recent Period vs Middle Adulthood -1.988 .047
 ̂Differences that remained statistically significant following a Bonferroni correction are highlighted in bold

A Wilcoxon Signed Ranks test revealed that there were significant differences between Childhood 

and Early Adulthood (p=.045), Childhood and Later Adulthood (p=.010) and Childhood and Recent 

(p<.0001). Furthermore, Early Adulthood and Middle Adulthood (p< 017), Early Adulthood and 

Later Adulthood (p<.0001), and Early Adulthood and Recent period (p<.0001) were significantly 

different. Finally, event fluency In Middle Adulthood was significantly better than that of the Recent 

period (p=.047), A Bonferroni correction for 10 multiple comparisons with a corrected alpha level of 

.005 was used. The differences in event fluency between Childhood and Recent period remained 

statistically significant, as did the differences between Early Adulthood and Later Adulthood, and 

Early Adulthood and the Recent period (highlighted in Table 3.32 in bold).

3.5,9 Letter and Category fluency tasks

Table 3.33 Descriptive statistics for all participants on the letter and category fluency tests

Variable Group Mean Standard
Deviation

Standard
Error

Letter fluency Young 40.63 10.26 1.87

Elderly 73.2 5.18 0 95

Alzheimer 73.0 7.36 1.65

Category fluency Young 19.6 3.17 0.58

Elderly 13.85 2.59 0.47

Alzheimer 12.6 3.55 0.79
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Figure 3.12 Barchart showing mean letter and category fluency scores for all participant 

groups

3.5.9.1 Between-Groups differences on fluency tasks

A multivariate Analysis of Variance (MANOVA) was used to uncover between-group differences on 

the fluency tasks as indexed by log(letter fluency) and log(category fluency). Levene’s test for 

homogeneity of variances emerged as being significant for both Log(letter fluency) F(2, 77)=3.702, 

p=.029, and Log(category fluency) F(2, 77)=7.480, p=.001, indicating that there may be systematic 

differences between participant groups in terms of the underlying variances. The multivariate 

analysis of variance revealed significant group differences on both letter fluency (F(2, 77)=13.677, 

p<.0001)and category fluency performance (F(2,77)=65.168, p<.0001). The overall model 

statistics for the multivariate analysis of variance were ascertained using Pillai’s Trace criterion 

(Pillai’s Trace=.631, F(4, 154)=17.765, p<.0001).

Table 3.34 Group differences on the letter and category fluency tasks as revealed by a multivariate analysis of 

variance

Variable Comparison Groups Mean
Difference

S.E. Significance
Level

95%
Confidence
Interval

Lower U ^ e r
Log(letter Young vs Elderly .0680 .032 .103 -.009 .145
fluency)

Young vs Alzheimer .1845 .035 <.001 .098 .271

Elderly vs Alzheimer .1165 .035 .004 .030 .203

Log(category Young vs Elderly .1149 .023 <.001 .058 .172
fluency)

Young vs Alzheimer .2961 .026 <.001 .233 .360

Elderly vs Alzheimer .1813 .026 <.001 .118 .245
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For Letter fluency, as measured by Log(letter fluency), a Bonferroni post-hoc test revealed that 

these differences emerged between young controls and AD patients (p<.05), and between elderly 

controls and AD patients (p<.05) on the letter fluency task. There were no significant differences 

between the young and elderly control groups on letter fluency performance. For Category fluency, 

as measured by LogCategory, Bonferroni post hoc tests revealed there were significant differences 

between the three participant groups, all significant at the .05 level.

3.5.9.2 Differences between Letter and Category Fluency performance

To observe if there were significant differences between the test items themselves (i.e. Letter 

fluency versus Category fluency), a paired samples t-test was run using the variables Log(letter 

fluency) and Log(category fluency).

Table 3.35 Paired t-test comparisons for log(letter fluency) versus log(category fluency) in all groups, young 

controls, elderly controls and Alzheimer patients

Fluency Tests 
Log(Letter fluency) vs 
Log(Category fluency)

Mean
Difference

t df Significance
Level

95% Confidence 
Interval of the 
Difference

Lower Upper
All Groups -.032 -2.212 79 .030 -.061 -.003

Young Controls -.077 -5.335 29 <■001 -.107 -.050

Elderly Controls -.023 -.893 25 .381 -.077 .030

Alzheimer patients .034 .969 19 .345 -.040 .108

From Table 3.35 it is evident that there is an overall significant difference between scores on the 

two fluency tasks in the three participant groups combined, t(1,79)=-2.212, p<.05. The data file 

was split by participant group and paired t-tests were run for each participant group individually to 

uncover where these differences lay. A between-test difference emerged in the young control 

participant group, whereby they generated significantly more exemplars from the Category fluency 

task than the Letter fluency task, t(1,29)=-5.335, p<.0001. For elderly control participants, and 

Alzheimer patients, there were no significant differences between fluency scores on letter or 

category fluency tasks.

3.5.9.3 Effect of Age and Education on Fluency Tests

There are documented effects of age and education on Letter and Category Fluency tests. To 

uncover if such effects existed in the present study, the data file was split by group and a 

multivariate analysis of variance was run with age and Log(education) as covariates, with cases 33, 

40, 43, 44 removed. Diagnostics for the regression analysis are included in Appendix (3.17).
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Young Controls

Table 3.36 Effect of age and education on letter and category fluency scores in young control participants

Variable Comparison Groups df IVIean
Square

F Significance
Level

Age Log (letter fluency) 1 .005 .587 .450

Log (category fluency) 1 .001 .318 .577

Log
(Education)

Log (letter fluency) 1 <.001 .042 .839

Log (category fluency) 1 .004 .941 .341

As can be seen in Table 3.36 above, there was no effect for either age or education on letter or 

category fluency in the young control group. 

Elderly Control Group

Table 3.37 Effect of age and education on letter and category fluency scores in elderly control participants

Variable Comparison Groups df Mean
Square

F Significance
Level

Age Log (letter fluency) 1 .001 .098 .757

Log (category fluency) 1 .107 13.544 .001

Log
(Education)

Log (letter fluency) 1 <001 .016 .899

Log (category fluency) 1 .051 6.443 .018

In the elderly control group, there was a clear effect for age on Category fluency (F(1, 23)=13.544, 

p=.001). Furthermore, there was a significant effect for LogEducation on Category fluency (F(1, 

23)=6.443, p=.018). 

Alzheimer patients

Table 3.38 Effect of age and education on letter and category fluency scores in Alzheimer patients

Variable Comparison Groups df Mean
Square

F Significance
Level

Age Log (letter fluency) 1 .019 .707 .412

Log (category fluency) 1 .006 .915 .352

Log
(Education)

Log (letter fluency) 1 .043 1.616 .221

Log (category fluency) 1 8.82E-005 .013 .909

In the AD patient group, there was no effect for age or education on letter or category fluency. 

3.5 .9 .4  Explanatory Power o f Age on Letter Fluency Scores 

A linear regression was run using Log (letter fluency) as the dependent variable and age as the 

explanatory variable.
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Table 3.39 Results from linear regression using age as an explanatory variable for letter fluency

Explanatory
Variable

B S.E. t Significance
Level

95% Confidence 
Interval for t

Lower Upper
Age -.003 .001 -3.418 .001 -.005 -.001

Constant 1.752 .053 33.272 <001 1.647 1.857

There was an overall significant predictive effect for age on the letter fluency scores, with age 

accounting for R^=13,6% of the variance in Log(letter fluency) performance scores, t=-3.418,

p=.001.

3.5.9.5 Explanatory Power o f Education on Letter Fluency Scores

A linear regression was run using Log(letter fluency) as the dependent vahable and Log(Education) 

as the explanatory variable:

Table 3.40 Results from linear regression using education as an explanatory variable for letter fluency

Explanatory
Variable

B S.E. t Significance
Level

95% Confidence 
Interval for t

Lower Upper
Log(Education) .467 .121 3.863 <001 .226 .707

Constant 1.032 .143 7.240 <.001 .748 1,316

There was an overall significant predictive effect for Log(Education) on the Log(letter fluency) 

scores, with education accounting for R^=16.8% of the variance in Log(letter fluency) performance 

scores, t=3.863, p< 0001.

3 .5 .9 .6  Explanatory Power o f Age on Category Fluency Scores

A linear regression was run using Log(category fluency) as the dependent variable and age as the 

explanatory variable.

Table 3.41 Results from linear regression using age as an explanatory variable for category fluency

Explanatory
Variable

B S.E. t Significance
Level

95% Confidence 
Interval for t

Lower Upper
Age -.005 .001 -6.628 <.001 -.007 -.004

Constant 1.911 .048 40.210 <.001 1.817 2.006

There was an overall significant predictive effect for age on the Log(category fluency) scores, with 

age accounting for R^=37.2% of the variance in Log(category fluency) performance scores, t=-

6.628, p<.0001.

3.5.9.7 Explanatory Power o f Education on Category Fluency Scores

A linear regression was run using Log(category fluency) as the dependent variable and 

Log(Education) as the explanatory variable.
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Table 3.42 Results from linear regression using education as an explanatory variable for category fluency

Explanatory
Variable

B S.E. t Significance
Level

95% Confidence 
Interval for t

Lower Upper
Log(Education) .565 .124 4.566 <.001 .319 .812

Constant .945 .146 6.470 <.001 .654 1.237

There was a significant predictive effect for education on category fluency, with years in education 

accounting for R^=22% of the variance in category fluency performance, t=4.566, p<.0001.

3.5.9.8 Linear Regression for each participant group

The above procedure was repeated for each participant group individually in order to ascertain the 

relative R-square contribution of age and log(education) for the log(letter fluency) and log(category 

fluency) variables.

Table 3.43 Results from the linear regression analyses investigating the explanatory effect of age and 

education on letter and category fluency performance in young and elderly controls, and Alzheimer patients

Young Controls Elderly Controls Alzheimer
R^ R^ R^

Letter Category Letter Category Letter Category
Age 2 3.9 0.4 27.6** 3.8 5.1

Log(Education) .1 6 0 10.1 8.5 .1
** p<.01

Table 3.43 shows that the only significant finding to emerge was that of the predictive effect of age 

on category fluency scores in the elderly control group, where age was found to explain 27.6% of 

the variance in log(category fluency scores), p<.01.

3.5.10 CERAD word acquisition task

Table 3.44 Descriptive statistics for acquisition across trials and delayed recall on the CERAD

Variable Group Mean Standard
Deviation

Standard
Error

CERAD Trial 1 Young 7.47 1.46 .27

Elderly 6.03 1.50 .27

Alzheimer 2.80 1.20 .27

CERAD Trial 2 Young 9.03 1.03 .19

Elderly 7.87 1.46 .27

Alzheimer 4.65 .99 .22

CERAD Trial 3 Young 9.63 .61 .11

Elderly 8.20 1.47 .27

Alzheimer 4.75 1.97 .44

CERAD Delayed Young 9.53 .73 .13

Elderly 7.90 1.81 .33

Alzheimer 1.60 1.70 .38
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3.5.10.1 Between Group differences on CERAD word acquisition tasl<

Due to the non-normal distribution of recall on the CERAD that could not be rectified by a log 

transformation, non-parametric statistics were used. A Mann-Whitney U test was used to 

investigate overall group differences across the CERAD trials.
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Figure 3.13 Line graph showing acquisition of words across learning trials on the CERAD 

task

Young versus Eideriy controls

Table 3.45 Results from Mann-Whitney U tests showing differences between young and elderly controls on 

the CERAD word learning task

CERAD 
Trial 1

CERAD 
Trial 2

CERAD 
Trial 3

CERAD
Delayed
Recall

Mann-Whitney U 232.000 233.000 182.000 217.000

Z -3.294 -3.311 -4.219 -3.676

Significance Level .001 .001 <.001 <.001

A Mann-Whitney U test revealed that there were significant differences between the young and 

elderly controls across all three trials on the CERAD (Trial 1, p=.001; Trial 2, p=.001. Trial 3, 

p<.0001) and on the delayed recall (p<.0001), indicating that the young controls performed at a 

significantly higher level than their elderly counterparts. Using a Bonferroni correction for multiple 

comparisons (.05/4=.0125), these differences between the young and elderly controls remained 

highly statistically significant.
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Young versus Alzheimer patients

Table 3.46 Results from Mann-Whitney U tests showing differences between young controls and Alzheimer 

patients on the CERAD word learning task

CERAD 
Trial 1

CERAD 
Trial 2

CERAD  
Trial 3

CERAD
Delayed
Recall

Mann-Whitney U 2.000 2.000 1.000 .000

Z -5.950 -6.006 -6.168 -6.169

Significance Level <-001 <•001 <-001 <■001

A Mann-Whitney U test revealed that young controls performed consistently higher than Alzheimer 

patients across all CERAD learning trials (p<.0001) and on the delayed recall component 

(p<.0001). A Bonferroni correction for multiple comparisons was applied, setting the alpha level to 

.0125. Using this correction all differences between young and Alzheimer patients remained highly 

statistically significant.

Elderly controls versus Alzheimer patients

Table 3.47 Results from Mann-Whitney U tests showing differences between elderly controls and Alzheimer 

patients on the CERAD word learning task

CERAD 
Trial 1

CERAD 
Trial 2

CERAD 
Trial 3

CERAD
Delayed
Recall

Mann-Whitney U 28.500 22.500 50.500 1,500

Z -5.428 -5.547 -4.984 -5.963

Significance Level <■001 <.001 <.001 <.001

A Mann-Whitney U test revealed that elderly controls performed at a statistically significantly higher 

level than Alzheimer patients across all test domains at p<.0001 level. Using a Bonferroni 

correction for multiple comparisons, with a corrected alpha level of .0125, these differences 

remained highly statistically significant.

3.5.10.2 Within-Group differences across learning trials on the CERAD

Non-parametric statistics were used to analyse the data, given the non-normal distribution of the 

variables. A Friedman test was used to determine if there were significant differences across the 

learning trials for each participant group. Wilcoxon Signed-Ranks tests were then applied, as the 

non-parametric equivalent of paired t-tests, to determine where these differences, if any, lay.

Overall Within-Group Differences

Using a Friedman test, a highly statistically significant difference was found across the three 

learning trials on the CERAD (x^(2)= 104.506, p<.0001). The data file was split by group and each 

participant group was analysed in turn.
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Young Controls

In the young control group, there was a significant difference across learning trials (x^(2)= 43.299, 

p<.0001). A Wilcoxon Signed Ranks test w as used to uncover where these differences lay.

Table 3.48 Results from the Wilcoxon Signed Ranks test showing within-group differences across learning 

trials in the young control group

CERAD Trial 
Comparisons

Z Score Significance Level

Trial 2 vs Trial 1 -4.271 <.001

Trial 3 vs Trial 1 -4.585 <-001

Trial 3 vs Trial 2 -3.124 .002

Using a Bonferroni correction for multiple comparisons (.05 /3= .017), these differences remainec 

highly statistically significant.

Elderly Controls

A  Friedman test revealed there w ere statistically significant differences within the elderly contro 

group across the learning trials on the C E R A D  (x^(2)= 40 .429 , p<.0001).

Table 3.49 Results from the Wilcoxon Signed Ranks test showing within-group differences across learning 

trials in the elderly control group

CERAD Trial 
Comparisons

Z Score Significance Level

Trial 2 vs Trial 1 -4.508 <.001

Trial 3 vs Trial 1 -4.537 <■001

Thai 3 vs Trial 2 -1.272 .203

Using a Wilcoxon Signed Ranks test, these differences w ere to lie found between Trial 1 and 2 

(p<.D001) and between Trial 1 and 3 (p<.0001). There was no significant difference in learning 

between Trials 2 and 3 (p=.203) suggesting a possible ceiling effect had been reached. Using a 

Bonferroni correction for multiple comparisons, with a corrected alpha level = .017, these 

differences remained highly statistically significant.

Alzheimer Patients

A  Friedman test revealed there w ere statistically significant differences within the Alzheimer grouD 

in recall on the C E R A D  across learning trials (x^(2)= 23 .323 , p< 0001).

Table 3.50 Results from the Wilcoxon Signed Ranks test showing within-group differences across learnirg 

trials in the Alzheimer patient group

CERAD Trial 
Comparisons

Z Score Significance Level

Trial 2 vs Trial 1 -3.675 <.001

Trial 3 vs Trial 1 -3.362 .001

Trial 3 vs Trial 2 -0.239 .811
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A Wilcoxon Signed Ranks test revealed that these differences lay between Trial 1 and 2 (p<.0001) 

and between Trial 1 and 3 (p=.001). There were no significant differences between recall on Trial 

2 and 3 (p=.811) suggesting no further learning was achieved after Trial 2.

3.5.10.3 Between-group differences on CERAD delayed recall

None of the participant groups were normally distributed on the delayed recall trial of the CERAD 

word learning task, indicating a possible ceiling effect in young and elderly controls and a floor 

effect in the Alzheinner patient group. Non-parametric statistics were used to analyse the data 

given the non-normal distributions across ail participant groups. A Kruskal-Wallis one-way analysis 

of variance was used to investigate if there was an overall difference in delayed recall between the 

groups.
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Figure 3.14 Barchart showing mean scores on the delayed recall component of the CERAD 

word acquisition task

There was a significant difference between the groups on the delayed recall measure (x(2)= 

53.820, p<.0001). A Mann-Whitney U test was used as the non-parametric version of a t-test, to 

determine where these group differences lay.

Table 3.51 Differences between participant groups on the delayed recall component of the CERAD, as 

revealed by Mann-Whitney U tests

Young vs Elderly Young vs Alzheimer Elderly vs Alzheimer
Mann-Whitney U 217.00 <.001 1.500

Z -3.676 -6.169 -5.963

Significance Level <•001 <•001 <.001

There was a significant difference between the participant groups on the delayed recall measure, 

with young controls performing at a significantly higher level than both the elderly controls 

(p<.0001) and the Alzheimer patients (p<.0001). Elderly controls also performed at a significantly 

higher level than Alzheimer patients on the delayed recall measure (p<.0001). Using a Bonferroni 

correction to control for multiple comparison effects (corrected alpha=.017), these differences 

remained highly statistically significant.
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■  Alzheimer
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3 .5 . 10.4 Recognition Component of the CERAD Word Acquisition Tasl<

Young Elderly Alzheimer

Participants

Figure 3.15 Barchart showing the mean scores for recognition judgments on the CERAD 

word acquisition task. “Yes” denotes a correct identification of a previously seen word, 

whereas “No" refers to rejection of a new word as unseen

Table 3.52 Descriptive statistics for all participant groups on the recognition component of the CERAD word 

acquisition task

Variable Group IMean Standard
Deviation

Standard
Error

CERAD Recognition Young 10.00 .00 .00

Elderly 9.90 .30 .06

Alzheimer 7.70 2.32 .52

■  Young 
i< Elderly
■  Alzheimer

Young Elderly Alzheimer

Participants

Figure 3.16 Barcharts showing the mean percentage of Remember Judgments out of a total 

of 10 previously seen items on the Remember/Know paradigm used in conjunction with the 

CERAD recognition task
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Table 3.53 Descriptive statistics for all participant groups on the Remember/Know paradigm for words 

presented during the CERAD task

Variable Group Mean
%

Standard
Deviation

Standard
Error

CERAD R/K judgments Young 96.00 9.32 1.70

Elderly 88.56 19.19 3.50

Alzheimer 62.12 31.90 7.13

3.5.10.5 Between-Group differences on CERAD word Recognition

A Kruskal-Wallis one-way analysis of variance was used to investigate if there w ere differences 

between the groups In terms of recognition scores on the C ER A D . There w ere no significant 

differences in recognition scores (x^(1)= 3.105, p.078) or the percentage of Rem em ber judgments  

given on correctly recognised items (x^(1)= 1.983,p=.159) between the groups.

Table 3.54 Results from the Kruskal-Wallis tests showing group differences on the Recognition component 

and Remember/Know percentage judgments on the CERAD word acquisition task

Young vs 
Elderly

Recognition R judgments

Young vs 
Alzheimer

Recognition R judgments

Elderly vs 
Alzheimer

Recognition R judgments

Chi-Squared 3.105 1.983 36.566 24.802 18.886 12.128

Df 1 1 2 2 1 1

Significance
Level

.078 .159 <-001 <.001 <.001 <.001

There was a significant difference between young controls and Alzheim er patients on both 

recognition scores (p< 0001) and the percentage of Rem em ber judgments given on correctly 

recognised items (p<.0001) with young controls scoring at significantly higher levels on both 

measures. There was a significant difference between elderly controls and A lzheim er patients on 

both recognition scores (p<.0001) and the percentage of Rem em ber judgments given on correctly 

recognised items (p<.Q001) with elderly controls scoring at significantly higher levels on both 

measures. These group differences remained highly statistically significant even when a 

Bonferroni correction for multiple comparisons w as applied (corrected alpha level= .05 /10= .005)
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3.5.11 The Episodic Autobiographical Memory Interview (EAMI)

3.5.11.1 Personal Semantic Recall

Table 3.55 Descriptive statistics for elderly controls and AD patients on total personal semantic scores on the 

EAMI. Young controls are not included in the between-group analysis as they are not deemed comparable

Variable Group Mean Standard
Deviation

Standard
Error

Childhood Total PS Elderly 12.53 1.11 .20

Alzheimer 11.60 .82 .18

Early Adulthood Total PS Elderly 13.10 1.27 .23

Alzheimer 11.57 2.32 .52

Middle Adulthood Total PS Elderly 12.82 1.81 .33

Alzheimer 9.22 2.65 .59

Later Adulthood Total PS Elderly 12.05 1.77 .32

Alzheimer 9.07 3.30 .74

Recent Period Total PS Elderly 12.93 1.08 .20

Alzheimer 8.50 3.21 .72

3.5.11.2 Discriminative Validity - Between-Group Differences on Total PS  Recall

A Mann-Whitney U test was run as the non-parametric equivalent of a t-test to determine if group 

differences were present on PS recall.

Table 3.56 Non-parametric statistics (Mann-Whitney U test) showing differences in Total Personal Semantic 

recall between elderly controls and Alzheimer patients on the EAMI

Childhood 
Total PS

Early
Adulthood 
Total PS

Middle 
Adulthood 
Total PS

Later
Adulthood 
Total PS

Recent 
Period Total 
PS

Mann-Whitney U 168.000 158.000 55.500 116.000 33.000

Z -2.668 -2.912 -4.904 -3.688 -5.367

Significance Level .008 .004 <.001 <.001 <.001

As Is evident from Table 3.56 above, there were significant differences between elderly controls 

and Alzheimer participants across all life epochs on total personal semantic recall, with elderly 

controls performing at a higher level than Alzheimer patients. These differences remained highly 

statistically significant when a Bonferroni correction was applied (.05/5=.01).

3.5.11.3 Within-Group Differences on Total PS recall across life epochs

Young Controls

A Wilcoxon Signed Ranks test was used to investigate differences in Total PS recall across life 

epochs. Significant differences were found between the Childhood and Recent period (p=.001), 

and between the Early Adulthood and Recent Period (p=.040) with significantly more information 

recalled in the Recent Period.
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Table 3.57 Descriptive statistics for Total Personal Sennantic recall for young controls on the EAMI

Variable N Mean
%

Standard
Deviation

Standard
Error

Childhood Total PS 30 13.07 .87 .16

Early Adulthood Total PS 30 13.38 .98 .18

Middle Adulthood Total PS 11 13.14 .95 .29

Recent Period Total PS 30 13.77 .41 .07

Those differences remaining statistically significant following a Bonferroni correction are highlighted 

in bold in Tab le 3.58 below.

Table 3.58 shows the significant differences revealed by a Wilcoxon Signed Ranks test in Total PS recall 

across life epochs on the EAMI for young controls

Epoch Comparisons Z Score Significance Level

Early Adulthood vs Childhood -1.821 .069

Middle Adulthood vs Childhood -.431 .666

Recent Period vs Childhood -3.426 .001

Middle Adulthood vs Early Adulthood -.816 .414

Recent Period vs Early Adulthood -2.050 .040

Recent Period vs Middle Adulthood -1.869 .062

Elderly Controls

A Wilcoxon Signed Ranks test revealed significant differences in total PS recall for elderly controls 

between Early Adulthood and Later Adulthood (p=.005), between Middle Adulthood and Later 

Adulthood (p=.033) and between Recent Period and Later Adulthood (p=.009), with recall in Later 

Adulthood considerably lower than in other epochs. W hen a Bonferroni correction was applied  

(.05 /10= .005 ), only Early Adulthood and Later Adulthood remained significantly different.

Table 3.59 shows the significant differences revealed by a Wilcoxon Signed Ranks test in Total PS recall 

across life epochs on the EAMI for elderly controls

Epoch Comparisons Z Score Significance Level

Early Adulthood vs Childhood -1.795 .073

Middle Adulthood vs Childhood -1.126 .260

Later Adulthood vs Childhood -.849 .396

Recent Period vs Childhood -1.624 .104

Middle Adulthood vs Early Adulthood -1.058 .290

Later Adulthood vs Early Adulthood -2.836 .005

Recent Period vs Early Adulthood -1.100 .271

Later Adulthood vs Middle Adulthood -2.132 .033

Recent Period vs Middle Adulthood -.178 .859

Recent Period vs Later Adulthood -2.596 .009
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Alzheimer Patients

Table 3.60 shows the significant differences revealed by a Wilcoxon Signed Ranks test in Total PS recall 

across life epochs on the EAMI for Alzheimer patients

Epoch Comparisons Z Score Significance Level

Early Adulthood vs Childhood -.455 .649

Middle Adulthood vs Childhood -3.445 .001

Later Adulthood vs Childhood -3.131 .002

Recent Period vs Childhood -3.426 .001

Middle Adulthood vs Early Adulthood -2.637 .008

Later Adulthood vs Early Adulthood -3.379 .001

Recent Period vs Early Adulthood -3.235 .001

Later Adulthood vs Middle Adulthood -.199 ,842

Recent Period vs Middle Adulthood -.085 .932

Recent Period vs Later Adulthood -.567 .571

The Wilcoxon Signed Ranks test revealed significant differences in Total PS recall between 

Childhood and Middle Adulthood (p=.001), Childhood and Later Adulthood (p=.001), and Childhood 

and Recent Period (p=.001), with recall in Childhood significantly higher than that in subsequent 

epochs for the Alzheimer patients. There were also significant differences between Early 

Adulthood and Middle Adulthood (p=.008), Early Adulthood and Later Adulthood (p=.001), and 

Early Adulthood and Recent Period (p=.001). The majority of these differences remained highly 

statistically significant following a Bonferroni correction for multiple comparisons (.05/10=.005), 

highlighted in bold in Table 3.60 above.
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Figure 3.17 Line graph showing the profile of recall of Total Personal Semantic information 

across the lifespan for all participant groups on the EAMI
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3.5.11.4 Recall of Names on the Personal Semantic Schedule of the EAMI

Table 3.61 Descriptive statistics for recall of names across all epochs on the Personal Semantic Schedule of 

the EAMI for all participants

Variable Group N Mean Standard
Deviation

Standard
Error

Childhood Names Young 30 6.00 .00 .00

Elderly 30 5.93 .36 .07

Alzheimer 20 5.85 .40 .09

Early Adulthood Names Young 30 5.85 .73 .13

Elderly 30 5.73 .87 .16

Alzheimer 20 4.97 1.79 .40

Middle Adulthood Names Young 11 5.77 .61 .18

Elderly 30 5.72 .82 .15

Alzheimer 20 4.50 2.11 .47

Later Adulthood Names Elderly 30 5.48 1.46 .27

Alzheimer 20 4.32 2.03 .45

Recent Period Names Young 30 5.98 .09 .02

Elderly 30 5.70 .87 .16

Alzheimer 20 3.90 2.36 .53

3.5.11.5 Discriminative Validity - Between-Group Differences on Recall of Names across

the lifespan on the EAMI 

A Kruskal W allis test was used to compare the elderly control group and Alzheim er patient group 

on the recall of names across all life epochs.

Table 3.62 Differences in personal semantic recall across life epochs on the EAMI between elderly controls 

and Alzheimer patients

Childhood
Names

Early
Adulthood
Names

Middle
Adulthood
Names

Later
Adulthood
Names

Recent
Period
Names

Chi-Square 1.988 3.474 5.115 7.250 9.979

Df 1 1 1 1 1

Significance
Level

.159 .062 .024 .007 .002

There w ere no significant differences in recall of Nam es in the Childhood (p=.159) and Early 

Adulthood (p= .062) periods with both participant groups performing at similar levels. Elderly 

controls performed at higher levels in the Middle Adulthood (p=.024), Later Adulthood (p=.007) and 

Recent period (p=.002).
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A Bonferroni correction for multiple comparisons was used with a corrected alpha level of 

.05/5=.01. The differences in recall of Names for the Later Adulthood and Recent periods 

remained statistically significant using this correction (highlighted in bold in Table 3.62 above).

3.5.11.6 Within-Group Differences in the Recall of Names across life epochs on the EAMI
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Figure 3.18 Line graph showing mean recall of names on the personal semantic subscale 

across life epochs on the EAMI

Non-parametric statistical analyses were used due to the non-normal distribution of the “Names” 

variable. A Friedman test was used to establish if there were differences in recall of Names across 

the life epochs. There was a statistically significant difference in recall of Names across the life 

epochs (x^(4)= 14.386, p=.006). Wilcoxon Signed Ranks test was used for each participant group 

to determine where these differences lay.

Young Controls

Table 3.63 Within-group differences in the recall of Names on the PS schedule across life epochs on the 

EAMI for young control participants

Epoch Comparisons Z Score Significance Level

Early Adulthood vs Childhood -1.342 .180

Middle Adulthood vs Childhood -1.342 .180

Recent Period vs Childhood -1.000 .317

Middle Adulthood vs Early Adulthood -.447 .655

Recent Period vs Early Adulthood -.816 .414

Recent Period vs Middle Adulthood -.816 .414

There were no significant differences in recall of Names for the young control participants across all 

life epochs. This most likely represents a ceiling effect in the young control group.
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Elderly Controls

Table 3.64 Within-group differences in the recall of Names on the PS schedule across life epochs on the 

EAMI for elderly control participants

Epoch Comparisons Z Score Significance Level

Early Adulthood vs Childhood -1.134 .257

Middle Adulthood vs Childhood -1.378 .168

Later Adulthood vs Childhood -1.473 .141

Recent Period vs Childhood -1.490 .136

Middle Adulthood vs Early Adulthood -.239 .811

Later Adulthood vs Early Adulthood -.738 .461

Recent Period vs Early Adulthood -.431 .666

Later Adulthood vs Middle Adulthood -.768 .443

Recent Period vs Middle Adulthood -.216 .829

Recent Period vs Later Adulthood -.679 .497

There were no significant differences in recall of Names for the elderly control participants across 

all life epochs. This most likely represents a ceiling effect in the elderly control group.

Alzheimer patients

Table 3.65 W ithin-group differences in the recall of Names on the PS schedule across life epochs on the 

EAMI for Alzheimer patients

Epoch Comparisons Z Score Significance Level

Early Adulthood vs Childhood -2.103 035

Middle Adulthood vs Childhood -2.453 .014

Later Adulthood vs Childhood -2.674 .007

Recent Period vs Childhood -2.907 .004

Middle Adulthood vs Early Adulthood -.631 .528

Later Adulthood vs Early Adulthood -1.436 .151

Recent Period vs Early Adulthood -1.764 .078

Later Adulthood vs Middle Adulthood -.580 .562

Recent Period vs Middle Adulthood -.701 .483

Recent Period vs Later Adulthood -.595 .552

There was a significant difference in recall of names between Childhood and Early Adulthood 

(p=.035), between Childhood and Middle Adulthood (p=.014), between Childhood and Later 

Adulthood (p=.007), and between Childhood and the Recent period (p=.004). There were no 

further significant differences between life periods, possibly representing a floor effect from Middle 

Adulthood onwards in the Alzheimer group. The differences between Childhood and Recent period 

remained statistically significant following a Bonferroni correction (.05/10=.005).
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3.5.11.7 Recall o f Daily Living on the PS schedule

Table 3.66 Descriptive statistics for recall of Daily Living on the EAMI across the lifespan in all participant 

groups

Variable Group N Mean Standard
Deviation

Standard
Error

Childhood Dally Living Young 30 4.00 .00 .00

Elderly 30 4.00 .00 .00

Alzheimer 20 4.00 .00 .00

Early Adulthood Daily Living Young 30 4.00 .00 .00

Elderly 30 3.97 .18 .03

Alzheimer 20 3.94 .24 .06

Middle Adulthood Daily Living Young 11 4.00 .00 .00

Elderly 30 3.93 .25 .05

Alzheimer 20 3.47 1.29 .30

Later Adulthood Daily Living Elderly 30 4.00 .00 .00

Alzheimer 20 3.50 1.29 .30

Recent Period Daily Living Young 30 4.00 .00 .00

Elderly 30 4.00 .00 .00

Alzheimer 20 3.78 .94 .22

3.5.11.8 Discriminative Validity - Between-group Differences on recall of Daily Living across

the lifespan on the EAMI 

A Kruskal-Wallis test was used to establish if there were overall group differences in recall of daily 

living information across the lifespan.

Table 3.67 Differences in recall of Daily living between elderly controls and Alzheimer patients across all life 

epochs on the EAMI

Childhood 
Daily Living

Early
Adulthood 
Daily Living

Middle 
Adulthood 
Daily Living

Later
Adulthood 
Daily Living

Recent 
Period 
Daily Living

Chi-Square .000 .927 2.071 4.688 1.500

Df 1 1 1 1 1

Significance
Level

1.000 .336 .150 .030 .221

There were significant differences in “Daily Living” personal semantic recall between elderly control 

participants and Alzheimer patients on the Later Adulthood epoch (p=.030). However, using a 

Bonferroni corrected alpha level of .01, this difference was rendered non-significant.
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3 .5 . 11.9 Within-Group Differences in Daily Living recall across life epochs on the EAMI
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Figure  3.19  Line graph showing the profile of recall on the Daily Living variable across life 

epochs on the EAMI for all participant groups.

Due to the non-normal distribution of the Daily Living vahable, a Fnedman non-parametric test was 

run to determine if there were differences in recall across epochs for each of the groups.

Young controls

There were no significant differences in Daily Living recall across the life periods in the young 

control group, with clear evidence of a ceiling effect on this question as the Chi-Square statistic 

could not be calculated by SPSS.

Elderly controls

There were no significant differences in Daily Living recall across the life periods in the elderly 

control group (x^(4)= 5.333, p=.255).

Alzheimer patients

There were no significant differences in Daily Living recall across the life periods in the Alzheimer 

patient group 6.734, p=.151).
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3.5.11.10 Recall of Important Dates on the PS schedule

Table 3.68 Descriptive statistics for all participant groups for the recall of important dates across the lifespan 

on the PS schedule of the EAMI

Variable Group N Mean Standard
Deviation

Standard
Error

Childhood Important Date Young 30 3.07 .87 .16

Elderly 30 2.60 1.07 .19

Alzheimer 20 1.75 ,88 .20

Early Adulthood Important Date Young 30 3.53 .73 .13

Elderly 30 3.40 .89 .16

Alzheimer 20 2.70 1.08 .24

Middle Adulthood Important Date Young 11 3.36 .81 .24

Elderly 30 3.17 1.12 .20

Alzheimer 20 1.20 1.18 .26

Later Adulthood Important Date Elderly 30 2.57 1.10 .20

Alzheimer 20 1.20 1.30 .29

Recent Period Important Date Young 30 3.78 .41 .07

Elderly 30 3.23 .78 .14

Alzheimer 20 .80 .88 .20

3.5.11.11 Discriminative Validity - Between-Group differences in recall of Important Dates 

across the lifespan on the EAMI

A Kruskal-Wallis test was used to determine if there were group differences across the lifespan for 

the recall of dates.

Table 3.69 Differences in recall of important dates between elderly controls and Alzheimer patients across all

life epochs on the EAMI

Childhood
Important
Date

Early
Adulthood
Important
Date

Middle
Adulthood
Important
Date

Later
Adulthood
Important
Date

Recent
Period
Important
Date

Chi-Square 6.588 6.209 20.371 11.988 31.434

Df 1 1 1 1 1

Significance
Level

.010 .013 <■001 .001 <.001

There were significant differences in recall of Important Dates across all life epochs between the 

elderly controls and Alzheimer patients. Using a Bonferroni correction to adjust for multiple 

comparisons (.05/5=.01), the differences on the Childhood, Middle, Later, and Recent periods 

remained statistically significant (highlighted in bold in Table 3.69 above).
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3.5.11.12 Within-group differences in Recall of Important Dates across life epochs on the 

EAMI
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Figure 3.20 Line graph showing the profile of recall of Important dates across the lifespan 

on the PS Schedule of the EAMI for all participant groups

Young controls

A Wilcoxon Signed Ranks test was used to investigate possible within-group differences across the 

four epochs on the EAMI for young controls.

Table 3.70 shows the results of the Wilcoxon Signed Ranks test for recall of important dates on the PS 

schedule across life epochs on the EAMI for young control participants

Epoch Comparisons Z Score Significance Level

Early Adulthood vs Childhood -2.523 .012

Middle Adulthood vs Childhood -.333 .739

Recent Period vs Childhood -3.423 .001

Middle Adulthood vs Early Adulthood -1.633 .102

Recent Period vs Early Adulthood -1.843 .065

Recent Period vs Middle Adulthood -1.769 .077

There was a significant difference in recall of Important Dates between Childhood and Early 

Adulthood (p=.012) and between Childhood and Recent period (p=.001). Using a Bonferroni 

correction with an adjusted alpha level of (.05/6=.008), the difference between Childhood and the 

Recent period remained statistically significant (highlighted in bold in Table 3.70).

Young 

Elderly 

Alzheimer's

Child Date Early Date Middle Date 

EAMI epoch

Later Date Recent Date
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Elderly Controls

Table 3.71 shows the results of the Wilcoxon Signed Ranks test for recall of Important Dates the PS schedule 

across life epochs on the EAMI for elderly control participants

Epoch Comparisons Z Score Significance Level

Early Adulthood vs Childhood 2.777 .005

Middle Adulthood vs Childhood 1.890 .059

Later Adulthood vs Childhood -.014 .989

Recent Period vs Childhood 2.751 .006

Middle Adulthood vs Early Adulthood -1.342 .180

Later Adulthood vs Early Adulthood -3.407 .001

Recent Period vs Early Adulthood -1.242 .214

Later Adulthood vs Middle Adulthood -2.337 .019

Recent Period vs Middle Adulthood .404 .686

Recent Period vs Later Adulthood 2.779 .005

There were significant differences in recall of Dates for elderly controls between Childhood and 

Early adulthood (p=.005), and between Childhood and the Recent period (p=.006), with elderly 

controls demonstrating less accuracy in the recall of Childhood dates. Early Adulthood Dates were 

significantly better recalled than those in the Later Adulthood period (p=.001). Likewise dates in 

the Middle Adulthood period were better recalled than the Later Adulthood period (p=.019). Recent 

recall of Dates was significantly better than that of the Later Adulthood period (p=.005). Using a 

Bonferroni correction for multiple comparisons (n=10), with an adjusted alpha level of .005, the 

differences between Childhood and Early Adulthood, and Early Adulthood and Later period 

remained statistically significant. Likewise the greater accuracy for recall in Recent compared with 

Later Adulthood remained statistically significant (all highlighted in bold in Table 3.71 above).

Alzheimer patients

A Wilcoxon Signed Ranks test revealed that there were significant differences in the recall of Dates 

in the Alzheimer group between Childhood and Early Adulthood (p=.005), with recall of dates in 

Childhood significantly poorer than that of Early Adulthood, and between Childhood and Middle 

Adulthood (p=.045) with recall of dates in Middle Adulthood significantly worse than that of 

Childhood. Furthermore, recall of dates in Childhood was significantly better than that in the 

Recent period (p=.005). Recall of Dates in Early Adulthood was significantly better than that in the 

Middle Adulthood period (p=.003) and Later Adulthood (p=.001) and Recent period (p<.0001). 

However, there were no significant differences between the Middle, Later and Recent epochs, 

suggesting something of a floor effect in the recall of dates from the Middle Adulthood period 

onwards, see Table 3.72 below.
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Table 3.72 shows the significant differences revealed by a Wilcoxon Signed Ranks test in recall of Important 

Dates across life epochs on the EAMI for Alzheimer patients

Epoch Comparisons Z Score Significance Level

Early Adulthood vs Childhood 2.837 .005

Middle Adulthood vs Childhood -2.006 .045

Later Adulthood vs Childhood -1.548 .122

Recent Period vs Childhood -2.809 .005

Middle Adulthood vs Early Adulthood -2.971 .003

Later Adulthood vs Early Adulthood -3.236 .001

Recent Period vs Early Adulthood -3.571 <.001

Later Adulthood vs Middle Adulthood -.070 .944

Recent Period vs Middle Adulthood -1.433 .152

Recent Period vs Later Adulthood -1.346 .178

Using a BonferronI correction to adjust for multiple comparisons (alpha =.005), the differences 

between Childhood and Early Adulthood, and Childhood and Recent Period remained statistically 

significant, as did the differences between Early Adulthood and Middle Adulthood, Early Adulthood 

and Later Adulthood, and Early Adulthood and Recent period.

3.5.11.13 Total Details on the EAMI Event Schedule
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Figure 3.21 Line graph showing profile of recall of Total Details on the Event Schedule of 

the EAMI for all participant groups across the lifespan.

The total detail scores on the EAMI were calculated by summing together the three memory scores 

from each epoch giving a maximum score of 21 (3 x 7) in each epoch. Total scores were 

considered on an epoch-by-epoch basis, as young controls could not answer the “Later adulthood” 

questions, and only a small sample (n=11) were old enough to provide memories from the “Middle 

Adulthood” period.

197



Table 3.73 Descriptive statistics for all participant groups for Total Details on the Event Schedule of the EAMI

Variable Group N Mean Standard
Deviation

Standard
Error

Childhood Total Details Young 30 13.30 2.38 .43

Elderly 30 11.83 2.62 .48

Alzheimer 20 8.52 2.55 .57

Early Adulthood Total Details Young 30 16.90 2.37 .43

Elderly 30 13.43 2.41 .44

Alzheimer 20 9.62 3.53 .79

Middle Adulthood Total Details Young 11 15.68 2.78 .84

Elderly 30 14.10 2.73 .50

Alzheimer 20 7.77 3.11 .70

Later Adulthood Total Details Elderly 30 14.97 2.01 .37

Alzheimer 20 6.72 3.68 .82

Recent Period Total Details Young 30 17.37 2.00 .36

Elderly 30 15.72 2.13 .39

Alzheimer 20 5.52 4.60 1.03

3.5.11.14 Discriminative Validity - Between-Group differences on Total Details recall across 

life epochs on the EAMI

A repeated measures ANOVA was run to investigate group differences between the elderly 

controls and Alzheimer patients. Mauchly’s Test of Sphericity for epoch emerged as non

significant (Mauchly’s W=.762, x^(9)= 12.610, p=.181), and thus the data were suitable to use. 

There was a significant main effect for group, F(1, 48)=103.502, p<.0001, with elderly controls 

performing at a statistically significantly higher level than the Alzheimer patients.

Furthermore there was a significant main effect for epoch, F(4, 192)=2.466, p=.046. A significant 

interaction effect of epoch*group was found, F(4, 192)=21.685, p<.0001. Independent t-tests 

between elderly controls and Alzheimer patients were conducted across all epochs to establish 

where these group differences lay.
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Table 3.74 Differences between elderly controls and Alzheimer patients on the event details schedule across 

all epochs on the EAMI

Levene’s Test 
for Equality of 
Variances 
Significance 
level

Mean
Difference

t Of Significance
Level

95% Confidence 
Interval of the 
Difference

Lower Upper
Childhood 
Total Details

.785 3.308 4.415 48 <.001 1.802 4.815

Early
Adulthood .022* 3.308 4.218 30.678 <.001 1.967 5.650

Total Details

Middle 
Adulthood 
Total Details

821 6.328 7.595 48 <.001 4.653 8.004

Later 
Adulthood 
Total Details

.007* 8.242 9.154 26.655 <■001 6.393 10.090

Recent 
Period Total .000* 10.192 9.267 24.480 <.001 7.924 12.460

Details
'Note: Where Levene’s test for equality of variances was violated (p<.05) the values from “Equal variances not 

assumed” column in SPSS were used

Independent t-tests revealed significant differences between the groups across all epochs vi/here 

recall of details on the EAIVII was concerned (p< 0001). These differences remained highly 

statistically significant following a Bonferroni correction.

3.5.11.15 Within-Group Differences in Recall o f Total Details across life epochs on the EAMI 

Young Controls

A log transformation did not remedy the non-normal distributions (Early Adulthood: KS=.198, 

p=.004; Recent Period: KS=.188, p=.008) and thus non-parametric statistics were used. A 

Wilcoxon Signed Ranks test revealed that there were significant differences in the recall of details 

between Childhood and Early Adulthood (p<.0001) and Childhood and Recent Period (p<.0001) 

with scores in Childhood significantly less detailed than those of the other epochs. Furthermore, 

scores in Middle Adulthood were significantly lower than those of the Recent Period (p=.021).

Table 3.75 W ithin-group differences for recall of total details on the Events Schedule across life epochs on the 

EAMI for young control participants

Epoch Comparisons Z Score Significance Level

Early Adulthood vs Childhood -4.665 <.001

Middle Adulthood vs Childhood -1.581 .114

Recent Period vs Childhood ■4.674 <-001

Middle Adulthood vs Early Adulthood -.890 .373

Recent Period vs Early Adulthood -1.004 .315

Recent Period vs Middle Adulthood -2.314 .021
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Using a Bonferroni correction to adjust for multiple comparisons, the differences between 

Childhood and Early Adulthood, and between Childhood and the Recent Period remained 

statistically significant at the corrected alpha level of .008 (.05/6=.008).

Elderly Controls

As the total details scores for elderly controls were normally distributed, paired sample t-tests were 

used to uncover differences across the lifespan on the EAMI.

Table 3.76 WIttiin-group differences in recall of total details across the lifespan on the EAMI in the elderly 

control group

Paired Comparisons 
Total Details

Mean
Difference

t df Significance
Level

95% Confidence 
Interval of the 
Difference 
Lower Upper

Childhood vs Early Adulthood -1.60 -3.177 29 .004 -2.63 -.57

Childhood vs Middle Adulthood -2.27 -3.968 29 <.001 -3.44 -1.01

Childhood vs Later Adulthood -3.13 -6.870 29 <■001 -4.07 -2.20

Childhood vs Recent Period -3.88 -6.979 29 <■001 -5.02 -2.75

Early Adulthood vs Middle 
Adulthood

-.67 -1.079 29 .289 -1.94 60

Early Adulthood vs Later 
Adulthood

-1.53 -3.019 29 .005 -2.57 -.50

Early Adulthood vs Recent 
Period

-2.28 -4,627 29 <■001 -3.29 -1.27

Middle Adulthood vs Later 
Adulthood

-.86 -1.512 29 .141 -2.03 .30

Middle Adulthood vs Recent 
Period

-1.61 -2.806 29 .009 -2.79 -.44

Later Adulthood vs Recent 
Period

-.75 -1.542 29 .134 -1.74 .25

In the elderly control group, there were significant differences in details recalled between Childhood 

and Early Adulthood (p=.004). Middle Adulthood (p< 0001). Later Adulthood (p<.0001) and the 

Recent Period (p<.0001) with significantly less details in the Childhood epoch. As one moves 

closer to more recent epochs, the memories recalled become increasingly richer in details. 

Memories in the Early Adulthood period were significantly less detailed than those in the Later 

Adulthood period (p=.005) and those in the Recent Period (p<.0001). Furthermore, memories in 

the Recent Period were more detailed than those in the Middle Adulthood period (p=.009). 

Following a Bonferroni correction, the differences between all epochs remained significant at the 

corrected alpha level of .005. (.05/10^.005) except that between Middle Adulthood and Recent 

period (p=.009), highlighted in bold in Table 3.76 above.

200



Alzheimer Patients

As the total details scores for Alzheimer patients were normally distributed, paired sample t-tests 

were used to uncover differences across the lifespan on the EAMI.

Table 3.77 Within-group differences in recall of total details across the lifespan on the EAMI in the Alzheimer 

patient group

Paired Comparisons 
Total Details

Mean
Difference

t Df Significance
Level

95% Confidence 
Interval of the 
Difference 
Lower Upper

Childhood vs Early Adulthood -1.10 -1.665 19 .112 -2.48 .28

Childhood vs Middle 
Adulthood

.75 1.197 19 .246 -.56 2.06

Childhood vs Later Adulthood 1.80 2.651 19 .016 .38 3.22

Childhood vs Recent Period 3.00 2.783 19 .012 .74 5.26

Early Adulthood vs Middle 
Adulthood

1.85 3.888 19 .001 .85 2.85

Early Adulthood vs Later 
Adulthood

2.90 5.761 19 <.001 1.85 3.95

Early Adulthood vs Recent 
Period

4.10 5.129 19 <.001 2.43 5.77

Middle Adulthood vs Later 
Adulthood

1.05 1.810 19 .086 -.16 2,26

Middle Adulthood vs Recent 
Period

2.25 2.570 19 .019 .43 4,08

Later Adulthood vs Recent 
Period

1.20 1.506 19 .148 -.47 2,87

There were no significant differences in level of details recalled between Childhood and Early 

Adulthood or Middle Adulthood. However, recall of details was significantly poorer in the Later 

Adulthood period compared with Childhood (p=.016) as was recall of details in the Recent period 

(p=.012). Early Adulthood recall was significantly better than that of Middle Adulthood (p=.001) and 

Later Adulthood (p<.0001) and Recent period (p<.0001). There was no difference in recall of 

details between Middle Adulthood and Later Adulthood (p=.086) yet Middle Adulthood details were 

significantly higher than those recalled in the Recent Period (p=.019). Using a BonferronI 

correction to adjust for multiple comparisons, the differences between Early Adulthood and Middle 

Adulthood and Later Adulthood and the Recent period remained significant at the corrected alpha 

level of .005. (.05/10=.005), highlighted in bold in Table 3.77 above. This points towards the 

emergence of compromised recall of details from the Early Adulthood period onwards in the 

Alzheimer patient group.

3.5.12 Validity and Reliability o f the EAMI 

Discriminative Validity:

The between-group analyses comparing elderly controls with Alzheimer patients on both personal 

semantic and event schedules is taken as evidence of discriminative validity.
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3.5.12.1 Convergent Validity o f the EAMI

This is an index of how well the test correlates with other standardised measures of ABM. A 

correlation matrix was calculated using Spearman’s R, to account for the non-normal distribution of 

many of the comparison measures.

Young control participants

Table 3.78 Correlation matrix from Spearman correlation analysis, depicting intercorrelations between

measures of Autobiographical Memory and the EAMI for young controls

EAMI
Event
Details

Al
Total
PS

Al
Total Al

ABM
fluency
Names

ABM
fluency
Events

CERAD
delayed
recall

CERAD
“R"
iudqments

Category
fluency

EAMI 
Total PS

.226 .030 -.213 .293 -.169 .106 -.113 -.188

EAMI
Event
Details

- -.089 .226 .271 .282 .252 .160 -.042

Al
Total PS

- - .179 .089 -.045 .151 .005 .113

Al
Total Al

- - - -.254 -.034 .180 .012 .027

ABM fluency 
Names

"
■

. 419* -.150 -.240 .066

ABM fluency 
Events

- - - - - .006 -.004 .263

CERAD 
delayed recall

- - - - - - .456 * .287

Letter fluency - - - - - - .022 .377*

*p<.05, **p<.01

Within the young control group, there were no significant correlations between the Kopelman et al 

AMI or the Irish et al EAMI, suggesting a possible ceiling effect on those measures. Letter fluency 

was correlated with category fluency, and fluency for names on the ABM fluency test correlated 

with fluency for events on the same measure.

Elderly Control Participants

In the elderly control group there were significant correlations between the EAMI Events scores 

and the ABM fluency test Names and Events scores, and Remember judgments on the CERAD 

recognition test. ABM fluency for names was correlated with delayed recall on the CERAD and 

category fluency, and ABM fluency for events was also correlated with delayed recall on the 

CERAD.
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Table 3.79 Correlation matrix from Spearman correlation analysis, depicting intercorrelations between 

measures of Autobiographical Memory and the EAMI for elderly controls

EAMI
Total
PS

EAMI
Event
Details

Al
Total
PS

Al
Total
Al

ABM
fluency
Names

ABM
fluency
Events

CERAD
delayed
recall

CERAD
“R”
judgments

Categ
fluency

EAMI 
Total PS

" . 543 * * -.005 -.048 .346 .338 .275 -.006 .269

EAMI
Event
Details

- - .117 .288 .416 * . 547 * * .354 - . 377 * .202

Al
Total PS

- - - .021 .295 .103 .021 -.096 -.117

Al
Total Al

- - - - -.080 .256 .225 -.067 .124

ABM
fluency
Names

. 636 * * . 546 * * -.191 .412 *

ABM
fluency
Events

.442 * -.129 .304

CERAD
delayed
Recall

-.264 . 724 * *

CERAD
„R„

judgments

-.230

Letter
Fluency

“ " ■ ■ " ■ ■ -.007 .300

*p<.05, **p<.01

Alzheimer patients

Table 3.80 Correlation matrix from Spearman correlation analysis, depicting intercorrelations 

measures of Autobiographical Memory and the EAMI for Alzheimer patients

between

EAMI EAMI 
Total Event 
PS Details

AM! AMI 
Total PS Total Al

ABM
fluency
Names

ABM
fluency
Events

CERAD
delayed
recall

CERAD
“R”
judgments

Category
fluency

EAMI .693** .762** .457* .304 .380 .540* .249 .404
Total PS

EAMI _ .696** .572** .200 .359 468* -.005 .200
Event
Details
AMI - - .665** .420 .441 .387 .317 .382
Total PS

AMI _ _ _ .588** .647** .269 .234 .353
Total Al
ABM - - - - .436 .089 .273 .660**
fluency
Names
ABM - - - - - .317 .073 .384
Fluency
Events
CERAD - - - - - - -.216 .378
delayed
recall
CERAD - - - - - - - .219
„ R „

judgments
Letter - - - - - - .074 421
fluency
*p<.05, **p<.01
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In the Alzheimer patient group, the personal semantic schedule of the EAMI correlated with the 

EAMI event details, the AM! personal semantics and the AMI autobiographical incident subscales. 

Likewise the EAMI event details correlated with both subscales of the AMI, as well as delayed 

recall on the CERAD. The AMI personal semantic recall correlated with event fluency on the ABM 

fluency test, whereas autobiographical incident recall on the AMI correlated with fluency for names 

on the ABM fluency test. Finally, fluency for names correlated with category fluency scores.

3.5.12.2 Inter-rater Reliability o f the EA Ml

This is an investigation of how resistant the assessment is to the effect of different scorers (Spreen, 

Strauss & Sherman, 2006). Inter-rater reliability was established using the intra-class correlation 

coefficient for consistency, between the three independent raters for both Personal Semantics and 

Events on the EAMI. Due to recruitment time constraints. Raters 1 and 2 scored 72 of the 

Personal Semantic scores (30 young, 30 elderly and 12 Alzheimer patients that had been recruited 

at that stage.) For Event Details, Rater 2 was not present to score patient number 20, and Rater 1 

scored only the event details of patient twenty’s transcript. Thus, the experimenter and Rater 1 had 

scored all 80 event transcripts for participants, with Rater 2 scoring 19 out of the 20 Alzheimer 

patient group, giving a total of 79 transcripts scored.

3.5.12.3 Inter-rater reliability for Personal Semantics on the EAMI 

Table 3.81 Inter-rater reliability results for personal semantics on the EAMI

Experimenter Rater 1 Rater 2

Experimenter 1 .999 .996

Rater 1 .999 1 .996

Rater 2 .996 .996 1

Overall inter-rater reliability for Personal Semantics was a=.998

3.5.12.4 Inter-rater reliability for Event Details on the EAMI

Table 3.82 Inter-rater reliability results for event details on the EAMI

Experimenter Rater 1 Rater 2

Experimenter 1 .913 .929

Rater 1 .913 1 .907

Rater 2 .929 .907 1

Overall inter-rater reliability for Event Details was a-.942. This would be classified by Spreen et al 

(2006) as “Very High” (see Table 3.83 below).
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Table 3.83 Recommended levels of inter-rater reliability, taken from Spreen et al (2006)

Magnitude of 
Coefficient

Very High ,90+

High .80-.89

Adequate .70-79

Marginal .60-.69

Low <.59

Behavioural Indices o f Autonoetic Consciousness on the EAMI 

3.5.13 Reliving judgments

3.5.13.1 Between-group differences in reliving judgments on the EAMI

100
■  Young 

«  Elderly

■  Alzheimer

Reliving Looking Back Mixture

Reliving Judgment on EAMI

Figure 3.22 Barchart showing percentage of memories per recollective category for each 

participant group on the EAMI

There was a significant difference between the groups in terms of the percentage of memories 

judged to be relived (x^(4)=30.943, p<.0001) with 29% of young and 26.4% of elderly controls' 

memories judged as relived in comparison with 14.7% of Alzheimer patients’ memories.

3.5.13.2 Response Variable o f Reliving

Originally, the variable “Reliving” presented as a categorical variable with 3 labels namely:

1= Reliving 

2= Not Reliving 

3= Mixture.

For ease of analysis, it was decided to recode the “Reliving” variable into a new variable with two 

discrete levels given that “mixture” accounted for only 17 cases. “Mixture” responses were thus 

amalgamated into the “reliving” category as there were elements of reliving in that variable.

205



“Reliving” thus connprised two levels: 

1= Reliving 

2= Looking back.

3.5.13.3 Within-group differences in reliving judgments across life epochs

Young controls

90

80

^  70

8 60 a
“ 50 
0)

« 40 
0)
i  30
I  20
E

10

■  Reliving 

j II Looking Back

I i l  i l  il,
Childhood Eariy Adulthood Middle Adulthood Recent Period 

Life epochs on the EAMI

Figure 3.23 Barchart showing percentage of memories per recollective judgment in the 

young control group on the EAMI

There was no significant difference in reliving judgments across the life epochs on the EAMI in the 

young control group (x^{3)= 2.263, p=.520).

Elderly controls

100
n  Reliving 

Looking Backs:o0
Q .
01

0)
Q .
M0>
O
Eo>
E

20

Childhood Early Middle Later Recent
Adulthood Adulthood Adulthood Period

Life epoch on the EAMI

Figure 3.24 Barchart showing percentage of memories per recollective judgment in the 

elderly control group on the EAMI

There was a significant difference in reliving judgments across life epochs on the EAMI in the 

elderly control group (x^(4)=17.614, p=.001) with 14.4% of Childhood memories judged as relived, 

in comparison with 35.6% in the Recent period.
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Alzheimer patients

120
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ooa
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Childhood Early
Adulthood

i
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Adulthood

■  Reliving 

■> Looking Back

rl,

Later
Adulthood

Life epoch on the EAMI

Recent
Period

Figure 3.25 Barchart showing percentage of memories per recollective judgment in the 

Alzheimer patient group on the EAMI

There was no significant difference in reliving judgments across the life epochs on the EAMI in the

Alzheimer patient (x^(4)= 7.048, p=.133). Alzheimer patients tended to consistently rate memories 

across all epochs as “looking back”.

3.5.14 Vividness Ratings

3.5.14.1 Between-group differences on vividness ratings on the EAMI

■  Young 
a Elderly
■  Alzheimer

Vivid between Vague Vague

Vividness Rating

Figure 3.26 Barchart showing percentage of memories by vividness ratings given by each 

participant group on the EAMI

There was a significant difference between participant groups in terms of their ratings of the 

vividness of memories (x^(12)= 69.488, p<.0001) with ratings of “very vivid” and “vivid” accounting 

for 55.7% and 62.7% of young and elderly control memories respectively, in comparison with
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46.5% of Alzheimer patients’ memories, whereas ratings of “vague” and “very vague” accounted for 

24% of Alzheimer patient memories, in comparison with 5.9% and 8.9% in the young and elderly 

control groups respectively.

3.5.14.2 Vividness of the Memory as an explanatory variable

A binary logistic regression was run with reliving as the response variable and vividness ratings as 

the explanatory variable. SPSS produced a regression equation with grossly inflated regression 

coefficients, due to the presence of a small number of cases in one of the levels of the explanatory 

variable. This was found to be Vividness level 7, “Very Vague”, (n=6) and thus this level was 

merged with that of Vividness level 6 “Vague” to produce a new level called “Vague.”

Table 3.84 Results from the Binary Logistic Regression using Vividness ratings as a predictive variable for 

that of looking back judgments

Explanatory
Variable

B S.E. Df Significance 
Level

Exp(B) 95% Confidence 
Interval for Exp(B)

Lower Upper

Very Vivid -2.431 ,400 1 <.001 .088 .040 .193

Vivid -1.721 .382 1 <.001 .179 .085 .378

Quite Vivid -1.449 .395 1 <.001 .235 .108 .509

In Between -.624 .837 1 .456 .536 .104 2.763

Quite Vague -.442 .597 1 .459 .643 .200 2.071

Constant 2.639 .366 1 <.001 14.000

From Table 3.84 it is evident that the variables of “Very Vivid”, “Vivid”, and “Quite Vivid” exerted a 

significant predictive effect where judgments of looking back are concerned (as highlighted in bold). 

74.1% of the looking back judgments were correctly classified by variation in the vividness markers.

To establish the odds ratio for reliving judgments, the following conversion was performed; 

1/exponential beta value. Thus the odds ratio for the predictive efficacy of vividness ratings where 

reliving judgments are concerned was calculated. Ratings of “very vivid” emerged as the best 

predictors of reliving judgments with an odds ratio of 11.36 [C.l. for odds ratio: 5.18, 25.0], followed 

by ratings for “Vivid” (odds ratio: 5.59) and “Quite Vivid” (odds ratio: 4.26).
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3.5.14.3 Differences in vividness ratings across epochs for young controls

j ■  Very Vivid 
1 ■  Vivid
I ■  Quite Vivid 
I In between 
I  ■  Quite Vague 

■  Vague 
Very Vague

Childhood Early Adulthood Middle Adulthood Recent Period

Life epochs on the EAMI

Figure 3.27 Barchart showing percentage of memories per epoch according to vividness 

ratings on the EAMI in the young control group

There were significant differences in vividness ratings of memories across the lifespan in the young 

control group (x^(18)=31.305, p=.027) with 43.3% of memories in Childhood rated as “very vivid” or 

“vivid”, in comparison with 66.7% of memories in the Recent period.

3.5.14.4 Regression using Vividness ratings in young controls

Table 3.85 Results from the Binary Logistic Regression using Vividness ratings as a predictive variable for 

that of looking back judgments in the young control group

Explanatory
Variable

B S.E. Df Significance 
Level

Exp(B) 95% Confidence 
Interval for Exp(B)

Lower Upper
Very Vivid -.703 .653 1 .282 .495 .138 1.781

Vivid -.675 .596 1 .258 .509 .158 1.638

Quite Vivid -.474 .611 1 .438 .622 .188 2.062

In Between -.154 .994 1 .877 .857 .122 6.014

Quite Vague .069 .799 1 .931 1.071 .224 5.128

Constant 1.253 .567 1 .027 3.500

In the young control group, vividness ratings did not appear to have a significant predictive effect 

on reliving. 67.3% of the looking back judgments were correctly classified by variation in the 

vividness markers in the logistic regression model. A Chi-squared analysis revealed there were no 

significant differences in vividness ratings between memories that were “relived” and those that 

were “looked back” upon (x^(5)= 2.985, p=.702). Memories in the young control group tended to 

be rated as vivid regardless of whether the subjective experience of reliving accompanied recall.
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3.5.14.5 Differences in vividness ratings across epochs for elderly controls

Recent
Period

Childhood Early Middle Later
Adulthood Adulthood Adulthood

Life epochs on the EAMI

■  Very Vivid

■  Vivid

M Quite Vivid

■  In between

I ' Quite Vague 

Vague 

Very Vague

Figure 3.28 Barchart showing percentage of memories per epoch according to vividness 

ratings on the EAMI in the elderly control group

There were significant differences in vividness ratings of memories across the lifespan in the 

elderly control group (x^(24)=56.169, p<.0001) with 51.1% of memories in the Childhood period 

rated as “very vivid” or “vivid” in comparison with 84.4% of Recent period memories. Furthermore, 

18.9% of Childhood memories were rated as “quite vague” or “vague" in comparison with 4.4% in 

the Recent period.

3.5.14.6 Regression using vividness ratings in Elderly Controls

Table 3.86 Results from the Binary Logistic Regression using Vividness ratings as a predictive variable for 

that of looking back judgments in the elderly control group

Explanatory
Variable

B S.E. Df Significance 
Level

Exp(B) 95% Confidence 
Interval for Exp(B)

Lower Upper
Very Vivid -3.145 .759 1 <.001 .043 .010 .191

Vivid -1.936 .743 1 .009 .144 .034 .618

Quite Vivid -1.440 .766 1 .060 .237 .053 1.064

In Between 18.258 ik 1 .999 * .000 *

Quite Vague 18.258 * 1 .999 * .000 *

Constant 2.944 .725 1 <.001 19.000
‘ The values in these columns cannot be calculated due to small numbers in the regression equation

The odds ratios calculated for reliving (1/Exp(B)) indicate that the rating of “very vivid” is the most 

significant predictor of reliving with an odds ratio of 23.256 [C.l. for odds ratio: 5.236, 100], followed 

by ratings of “Vivid” (odds ratio: 6.944). However, it should be noted the confidence intervals are
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particularly wide, suggestive of substantial variation in the underlying variables. 75.1% of the 

looking back judgments were correctly classified by variation in the vividness markers in the logistic 

regression model.

A Chi squared analysis revealed a significant difference in vividness ratings between memories 

that were relived and those that were “looked back" upon in the elderly control group (x^(5)=52.613, 

p<.0001). Ratings of “very vivid” and “vivid” together accounted for 81.7% of the memories that 

were relived.

3.5.14.7 Differences in vividness ratings across epochs for Alzheimer patients

35

a) 10

Middle
Adu thood

Childhood Early
Adulthood

Later
Adulthood

Recent Period

■  Very Vivid

■  Vivid

■  Quite Vivid 

I I  In between

■  Quite Vague

■  Vague

■  Very Vague

Life epochs on the EAMI

Figure 3.29 Barchart showing percentage of memories per epoch according to vividness 

ratings on the EAMI in the Alzheimer patient group

There were no significant differences in vividness ratings of memories across the lifespan in the 

Alzheimer patient group (x^(24)=22.412, p=.555).

3.5.14.8 Regression using vividness ratings in Alzheimer Patients

Table 3.87 Results from the Binary Logistic Regression using Vividness ratings as a predictive variable for 

that of looking back judgments in the Alzheimer patient group

Explanatory
Variable

B S.E. Df Significance
Level

Exp(B) 95% Confidence 
Interval for Exp(B)

Lower Upper

Very Vivid -2.568 .812 1 .002 .077 .016 .377

Vivid -2.126 .764 1 .005 .119 .027 .533

Quite Vivid -2.038 .794 1 .010 .130 .027 .618

In Between 17.802 * 1 .999 * .000 *

Quite Vague -.762 1.260 1 .545 .467 .039 5.517

Constant 3.401 .719 1 <001 30.000
‘ The values in these columns cannot be calculated due to small numbers in the regression equation
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From Table 3.87 the odds ratios calculated for reliving (1/Exp(B)) indicate that the rating of “very 

vivid” is the most significant predictor of reliving with an odds ratio of 12.99 [95% C.l. for odds ratio: 

2.65, 62.5], followed by ratings of “Vivid” (odds ratio; 8.40) and “Quite Vivid” (odds ratio: 7.69). 

However, it should be noted the confidence intervals are particularly wide, suggestive of substantial 

variation in the underlying variables. 83.3% of the looking back judgments were correctly classified 

by variation in the vividness markers in the logistic regression model.

A Chi-square analysis revealed that there was a significant difference in vividness ratings across 

reliving judgments (x^(5)=15.942, p=.007), with 67.5% of relived memories rated as “very vivid” or 

“vivid".

3.5.15 Viewer Perspective

3.5.15.1 Between-group differences in viewer perspective on the EAMI

70
■  Young 

M Elderly

■  Alzheimer

Own Eyes Third Person Mixture General No image 

Viewer perspective category

Figure 3.30 Barchart showing percentage of memories by viewer perspective ratings for 

each participant group on the EAMI

There is a significant difference across participant groups in terms of “viewer perspective” in the 

memories (x^(8)=504.809, p<.0001. 62.4% of memories recalled by young controls were viewed 

through the “own eyes” perspective in comparison with 36.7% in the elderly controls and 17.8% in 

the Alzheimer patients.

3.5.15.2 Viewer Perspective as an explanatory variable

All Groups Combined

The odds ratios for each of the viewer perspectives with respect to reliving were as follows; “Own 

Eyes: 4.27 [95% C.l. for odds ratio: 1.490, 12.195], “Third Person”: 3.14 [95% C.l. for odds ratio: 

1.099, 9.009], and “Mixture”: 4.74 [95% C.l. for odds ratio: 1.348, 16.667]. 74.1% of the looking 

back judgments were correctly classified by variation in the viewer perspective markers in the 

logistic regression model.
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Table 3.88 Results from the Binary Logistic Regression using Viewer Perspective categories as a predictive 

variable for that of Looking Back judgments in all participant groups

Explanatory
Variable

B S.E. Df Significance 
Level

Exp(B) 95% Confidence 
Interval for Exp(B)

Lower Upper

Own Eyes -1.451 .537 1 .007 .234 .082 .671

Third Person -1.147 .537 1 .033 .318 .111 .910

Mixture -1.558 .642 1 .015 .211 .060 .742

General -.277 .625 1 .657 .758 .223 2.578

Constant 2.251 .526 1 <.001 9.500

3 .5.15.3 Differences in viewer perspective across epochs for young controls
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Figure 3.31 Barchart showing percentage of memories per epoch according to viewer 

perspective ratings on the EAMI In the young control group

There were significant differences in the viewer perspectives adopted during recall of mennories 

across the lifespan in the young control group (x^(6)=18.940, p=.004) with 47.8% of memories In 

Childhood viewed from the “own eyes” perspective in comparison with 74.4% of Recent period 

memories.

I Own Eyes 

I Third Person 

' Mixture

Childhood Early Adulthood Middle Adulthood Recent Period 

Life epochs on the EAMI

3.5.15.4 Regression using viewer perspective categories in young controls

Table 3.89 Results from the Binary Logistic Regression using Viewer Perspective categories as a predictive

variable for that of Looking Back judgments in the young control group

Explanatory
Variable

Own Eyes 

Third Person

B S.E. Df Significance Exp(B) 
Level

-.092

1.099

.447 1

.508 1

.837

.030

.912

3.000

95% Confidence 
Interval for Exp(B)

Lower Upper
.380

1.109

2.191

8.115

Constant .511 .422 1 .226 1.667
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There was a significant effect of “third person” perspective on looking back judgments in the young 

control group (as highlighted in bold above). This was converted into the exponential coefficient for 

reliving judgments giving an odds ratio of 1.10 [95% C.l. for odds ratio: 1.109, 8.115]. 67.3% of the 

looking back judgments were correctly classified by variation in the viewer perspective markers in 

the logistic regression model. A Chi-squared analysis revealed that there was a significant 

difference in “viewer perspective” judgments between memories that were relived as opposed to 

those that are “looked back” upon x^(2,29)=14.958, p=.001. 75.8% of relived memories were 

viewed through the “own eyes” perspective. However, 55.9% of the non-relived memories were 

also viewed through “own eyes” in the young control group.

3.5.15.5 Differences in viewer perspective across epochs for elderly controls
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Figure 3.32 Barchart showing percentage of mennories per epoch according to viewer 

perspective ratings on the EAMI in the elderly control group

There were no significant differences in viewer perspectives adopted during recall of memories 

across the lifespan in the elderly control group (x^(12)=7.128, p=.849).

3.5.15.6 Regression using viewer perspective categories in elderly controls

Upon first run of the regression, the beta coefficients appeared to be grossly inflated, due to the 

fact that the reference category was Perspective (4) “general”, for which there was only one case in 

the elderly group. This value was therefore set as a discrete missing variable and the regression 

was re-run.

Table 3.90 Results from the Binary Logistic Regression using Viewer Perspective categories as a predictive 

variable for that of Looking Back judgments in the elderly control group

Explanatory
Variable

B S.E. Df Significance
Level

Exp(B) 95% Confidence 
Interval for Exp(B)

Lower Upper

Own Eyes -.056 .836 1 .947 .946 .184 4.864

Third Person -.113 .828 1 .892 .893 .176 4.524

Constant 1.099 .816 1 .178 3.000
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There was no significant effect of perspective on reliving judgments in the elderly control group. 

73.3% of the looking back judgments were correctly classified by variation in the viewer perspective 

markers in the logistic regression model. A Chi-squared analysis revealed that there were no 

significant differences in terms of frequencies across categories of reliving for both the “own eyes” 

and “third person” viewer perspectives (x^(3, 29)= .442, p=.931).

3.5.15.7 Differences in viewer perspective across epochs in Alzheimer patients

■  Own Eyes

■  Third Person

■ Mixture 

11 General

X  ■  No image

Childhood Early Middle Later Recent
Adulthood Adulthood Adulthood Period

Life epoch on the EAMI

Figure 3.33 Barchart showing percentage of memories per epoch according to viewer 

perspective ratings on the EAMI in the Alzheimer patient group

There were no significant differences in viewer perspectives adopted during recall of memories 

across the lifespan in the Alzheimer patient group (x^(16)=17.500, p=.354).

3.5.15.8 Regression using viewer perspective categories in Alzheimer patients

Table 3.91 Results from the Binary Logistic Regression using Viewer Perspective categories as a predictive 

variable for that of Looking Back judgments In the Alzheimer patient group

Explanatory
Variable

B S.E. Df Significance 
Level

Exp(B) 95% Confidence 
Interval for 
Exp(B)
Lower Upper

Own Eyes -.354 .684 1 .605 .702 .184 2.682

Third Person -1.212 .579 1 .036 .297 .096 .925

Mixture 18.952 * 1 1.000 * .000 *

General -.291 .625 1 .641 .747 .220 2.543

Constant 2.251 .526 1 <.001 9.500
'The values In these columns cannot be calculated due to small numbers in the regression equation

There was a significant predictive effect of “third person” perspective judgments on “looking back” 

memories in the Alzheimer group. The odds ratio for third person perspective with respect to 

reliving judgments was 3.37 [95% C.l. for odds ratio: 1.081, 10.417]. 83.3% of the looking back 

judgments were correctly classified by variation in the viewer perspective markers. There were no 

significant differences in viewer perspective categories across reliving categories (x^(4, 19)= 8.948,

215



p=.062). Interestingly, 53.5% of the relived memories were viewed through a “third person" 

perspective.

3.5.16 Continuity of Visual Imagery

3.5.16.1 Between-group differences in continuity of visual imagery on the EAMI

60
■  Young

■  Elderiy

■  Alzheimer
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0
Video Video clips One moving Snapshots in One Hazy image No image 

image sequence snapshot

Continuity of Imagery ratings

Figure 3.34 Barchart showing percentage memories by continuity of visual imagery ratings 

for each participant group on the EAMI

There was a significant difference between the groups in terms of the continuity of imagery ratings 

(x^(12)=433.431, p<.0001) with ratings of “video” and “video clips" accounting for 60.7% and 66.2% 

of memories recalled by young and elderly controls respectively in comparison with 9.7% in the 

Alzheimer group. Furthermore, the recall of hazy images or no Images accounted for 1% and 1.1% 

of young and elderly control memories respectively in comparison with 36.4% of memories in the 

Alzheimer group.

3.5.16.2 Continuity of Visual Imagery as an Explanatory Variable

All Groups combined

Table 3.92 Results from the Binary Logistic Regression using Continuity of Imagery categories as a predictive 

variable for that of Looking Back judgments in all participant groups

Explanatory
Variable

B S.E. Df Significance
Level

Exp(B) 95% Confidence 
Interval for Exp(B)

Lower Upper

Video -2.845 .466 1 <■001 .058 .023 .145

Video Clips -1.786 .437 1 <.001 .168 .071 .395

One moving 
image

-1.166 .513 1 .023 .312 .114 .852

Snapshots in 
sequence

-1.128 .477 1 .018 .324 .127 .824

One Snapshot -.647 .475 1 .173 .524 .206 1.328

IHazy image .338 1.111 1 .761 1.403 .159 12.387

Constant 2.552 .424 1 <.001 12.833
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The category of “video” exerted the most predictive power for reliving with an odds ratio of 17.24 

[95% C.l. for odds ratio: 6.90, 43.48], followed by the categories of “video clips” (odds ratio: 5.95), 

“One moving image” (odds ratio: 3.21) and “Snapshots in sequence” (odds ratio: 3.18). 75.7% of 

the looking back judgments were correctly classified by variation in the continuity of imagery 

markers in the logistic regression model.

3.5.16.3 Differences in continuity of imagery across epochs for young controls

Young Controls

: ■  V id e o  

I  ■  V id e o  clips  

'■ ■  O n e  m oving im a g e  

I '• I S n ap sh o ts  in s e q u e n c e

■  O n e  sn a p sh o t

■  H a z y  im a g e  

N o  im a g e

Figure 3.35 Barchart showing percentage of memories per epoch according to continuity of 

visual imagery ratings on the EAMI in the young control group

There were no significant differences in ratings of continuity of visual imagery in the young control 

group ( x ^ ( 1 8 ) = 1 8.444, p=.427).

3.5.16.4 Regression using continuity of visual imagery categories in young controls

Table 3.93 Results from the Binary Logistic Regression using continuity of visual imagery categories as a 

predictive variable for that of Looking Back judgments in the young control group

Explanatory
Variable

B S.E. Df Significance
Level

Exp(B) 95% Confidence 
Interval for Exp(B)

Lower Upper

Video -1 .964 .607 1 .001 .140 .043 .461

Video Clips -.281 .448 1 .530 .755 .313 1.817

One moving 
image

-.049 .637 1 .939 .952 .273 3.320

Snapshots in 
sequence

.440 .518 1 .395 1.553 .563 4.287

Constant .965 .415 1 .020 2.625

C hildhoo d  E arly  A d ulthoo d M idd le  A d u lthoo d  R e c e n t  

Life epochs on the EAMI
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A significant effect emerged for the category of “video” with the corresponding odds ratio calculated 

for reliving emerging as 7.14 [95% C.l. for odds ratio: 2.17, 23.26]. 71.0% of the looking back 

judgments were correctly classified by variation in the continuity of imagery markers in the logistic 

regression model. A Chi square analysis revealed that there was a significant difference in ratings 

of continuity across the judgments of reliving and looking back (x^(6)=26.359, p<.0001).

3.5.16.5 Differences in continuity of imagery across epoctis for elderly controls

■  Video

■  Video clips

■  One moving image

II Snapshots in sequence 

One snapshot 

I Hazy image 

I No image

Figure 3.36 Barchart showing percentage of memories per epoch according to continuity of 

visual imagery ratings on the EAMI in the elderly control group

There was a significant difference in ratings of continuity of visual imagery of memories across the 

lifespan in the elderly control group (x^(24)=47.831, p=.003) with 10% of Childhood memories 

viewed as continuous videos in comparison with 32.2% in the Recent Period. Furthermore 23.3% 

of Childhood memories were viewed as one static snapshot in comparison with 7.8% of memories 

in the Recent period.

3.5.16.6 Regression using continuity of visual imagery categories in elderly controls

Table 3.94 Results from the Binary Logistic Regression using continuity of visual imagery categories as a 

predictive variable for that of Looking Back judgments in the elderly control group

Explanatory
Variable

B S.E. Df Significance
Level

Exp(B) 95% Confidence 
Interval for Exp(B)

Lower Upper
Video -3.045 .558 1 <•001 .048 .016 .142

Video Clips -2.175 .533 1 <.001 .114 .040 .323

One moving 
image

-1.291 .747 1 .084 .275 .064 1.189

Snapshots in 
sequence

-.886 .737 1 .229 .413 .097 1.748

Constant 2.996 .512 1 <.001 20.000
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The main categories to emerge as significant predictors were “videos” and “video clips” in the 

elderly group. The odds ratio for “videos” was 20.83 [95% C.l. for odds ratio: 7.04, 62.5], with a 

lower odds ratio for “video clips” of 8.77 [95% C.l. for odds ratio: 3.10, 25.0]. 73.5% of the looking 

back judgments were correctly classified by variation in the continuity of imagery markers in the 

logistic regression model. A Chi-square analysis revealed that there was a significant difference in 

ratings of continuity of visual imagery by recollective experience in the elderly control group (x^(6)= 

55.826, p<.0001), with 90% of memories judged as relived viewed either as videos or video clips.

3.5.16.7 Differences in continuity of imagery across epochs in Alzheimer patients

■  Video

■  Video clips

■  One moving Image

H Snapshots in sequence

■  One snapshot

■  Hazy image

■  No image

Childhood Early Middle Later Recent
Adulthood Adulthood Adulthood Period

Life epochs on the EAMI

Figure 3.37 Barchart showing percentage of memories per epoch according to continuity of 

visual imagery ratings on the EAMI in the Alzheimer patient group

There were no significant differences in ratings of continuity of visual imagery across epochs in the 

Alzheimer patient group (x^(24)=19.098, p=.747).

3.5.16.8 Regression using continuity of visual imagery categories in Alzheimer patients

Table 3.95 Results from the Binary Logistic Regression using continuity of visual imagery categories as a 

predictive variable for that of Looking Back judgments in the Alzheimer patient group

Explanatory
Variable

B S.E. Df Significance
Level

Exp(B) 95% Confidence 
Interval for Exp(B)

Lower Upper

Video Clips -1.644 .621 1 .008 .193 .057 .653

One moving -.945 .651 1 .147 .389 .108 1.393
image
Snapshots in -1.577 .581 1 .007 .207 .066 .645
sequence

One snapshot -.831 .522 1 .111 .436 .157 1.212

Hazy image .302 1.115 1 .787 1.352 .152 12.026

Constant 2.471 .425 1 <.001 11.833
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The main categories to emerge as significant predictors were “video clips” and “snapshots in 

sequence” in the Alzheimer group. The odds ratio for “video clips” was 5.18 [95% C.l. for odds 

ratio: 1.53, 17.54], with a slightly lower odds ratio for “snapshots in sequence” of 4.83 [95% C.l. for 

odds ratio: 1.55, 15.15]. 84.0% of the looking back judgments were correctly classified by variation 

in the continuity of imagery markers in the logistic regression model. A Chi squared analysis 

revealed that there was a significant difference in continuity of visual imagery ratings across the 

recollective experience categories (x^(6)= 22.380, p=.001)..

3.5.17 Emotional Re-experiencing

3.5.17.1 Between-group differences in emotional re-experiencing on the EAMI

1 ■  Young
j II Elderly 

■  Alzheimer

Yes No

Emotional Re-experiencing Judgment

Figure 3.38 Barchart showing percentage of memories by emotional re-experiencing 

judgments for each participant group on the EAMI

The Chi-square test revealed that there were no significant differences between the groups in 

terms of emotional re-experiencing judgments (x^(2)=.724, p=.696) with 47.5% of young controls, 

48.7% of elderly control memories and 45.3% of Alzheimer patients’ memories all rated by 

participants as being emotionally re-experienced.

3.5.17.2 Emotional Re-experiencing as an Explanatory Variable

All Groups Combined

Table 3.96 Results from the Binary Logistic Regression using emotional re-experiencing as a predictive 

variable for that of Looking Back judgments

Explanatory
Variable

B S.E. Df Significance
Level

Exp(B) 95% Confidence 
Interval for Exp(B)

Lower Upper
Emotional Re- -2.793 .212 1 <■001 .061 .040 .093
expenencing

Constant 2.851 .191 <.001 17.310
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Emotional re-experiencing appears to have a significant predictive value in the regression equation 

with respect to the reference category of “looking back”. The exponential coefficients were 

converted to odds ratios with respect to reliving, giving an odds ratio of 16.39 for Emotional re- 

experiencing [95% C.l. for odds ratio: 10.75, 25.0]. 74.1% of the looking back judgments were 

correctly classified by variation in the emotional re-experiencing markers in the model.

3.5.17.3 Differences in emotional re-experiencing across epochs for young controls

70

Childhood Early Adulthood Middle Adulthood Recent Period 

Life epochs on the EAMI

Figure 3.39 Barchart showing percentage of memories per epoch according to emotional re- 

experiencing judgments on the EAMI in the young control group

There were no significant differences in terms of emotionally re-experiencing memories across the 

lifespan in the young control group (x^(3)=2.425, p=.489).

3.5.17.4 Regression using emotional re-experiencing judgments in young controls

Table 3.97 Results from the Binary Logistic Regression using emotional re-experiencing as a predictive 

variable for that of Looking Back judgments in the young control group

Explanatory
Variable

B S.E. Df Significance 
Level

Exp(B) 95% Confidence 
Interval for Exp(B)

Lower Upper
Emotional Re- 
experlenclng

-2,813 .336 1 <.001 .060 .031 .116

Constant 2.419 .289 <.001 11.231

Emotional re-experiencing exerted a significant predictive value in the regression equation 

(p<.0001) with respect to the reference category of “looking back” in the young control group. The 

exponential coefficients were converted to odds ratios with respect to reliving, giving an odds ratio 

of 16.67 for Emotional re-experiencing [95% C.l. for odds ratio; 8.62, 32.35]. 76.6% of the looking 

back judgments were correctly classified by variation in the emotional re-experiencing markers.
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A Chi squared analysis revealed a significant difference in terms of recollective judgments 

according to emotional re-experiencing in the young control group (x^(1)=91.270, p<.0001) with 

86.9% of relived memories judged to be emotionally re-experienced.

3.5.17.5 Differences in emotional re-experiencing across life epochs for elderly controls

80 

_  70

f  60
U

g. 50 
0)

S 40Q.
(/>
.£ 30
w
0
1 20
E

10 

0

Figure 3.40 Barchart showing percentage of memories per epoch according to emotional re- 

experiencing judgments on the EAMI in the elderly control group

There was a significant difference in terms of emotional re-experiencing of memories across the 

lifespan in the elderly control group (x^(4)=16.136, p=.003), with 33.3% of Childhood memories 

rated as emotionally re-experienced compared with 58.9% in the Recent period. Furthermore, 

66.7% of Childhood memories were not emotionally re-experienced in comparison with 41.1% of 

memories in the Recent period.

3.5.17.6 Regression using emotional re-experiencing judgments in elderly controls

Table 3.98 Results from the Binary Logistic Regression using emotional re-experiencing as a predictive 

variable for that of Looking Back judgments in the elderly control group

Explanatory
Variable

B S.E. Df Significance 
Level

Exp(B) 95% Confidence 
Interval for Exp(B)

Lower Upper

Emotional Re- -2.677 .307 1 <.001 .069 .038 .126
experiencing

Constant 2.741 .276 <.001 15.500

Emotional re-experiencing exerted a significant predictive value in the regression equation 

(p<.0001) with respect to the reference category of “looking back” in the elderly control group. The 

exponential coefficients were converted to odds ratios with respect to reliving, giving an odds ratio 

of 14.49 for Emotional re-experiencing [95% C.l. for odds ratio: 7.94, 26.32]. 73.3% of the looking 

back judgments were correctly classified by emotional re-experiencing markers in the logistic

H Yes 

No

Childhood Early
Adulthood

Middle
Adulthood

Later
Adulthood

Recent Period

Life epochs on the EAMI
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regression model. A Chi squared analysis revealed a significant difference in terms of recollective 

judgments according to emotional re-experiencing in the elderly control group (x^(1)= 103.062, 

p<.0001) with 88.3% of relived memories judged to be emotionally re-experienced.

3.5.17.7 Differences in emotional re-experiencing across epochs in AD patients

80

Childhood Early Middle Later Recent Period
Adulthood Adulthood Adulthood

Life epochs on the EAMI

Figure 3.41 Barchart showing percentage of memories per epoch according to emotional re- 

experiencing judgments on the EAMI in the Alzheimer patient group

There was a significant difference in terms of emotional re-experiencing of memories across the 

lifespan in the Alzheimer patient group (x^(4)=10.310, p=.036), with 30% of Childhood memories 

rated as emotionally re-experienced compared with 60% in the Recent period. Furthermore, 70% 

of Childhood memories were not emotionally re-experienced in comparison with 40% of memories 

in the Recent period.

3.5.17.8 Regression using emotional re-experiencing judgments in Alzheimer patients

Table 3.99 Results from the Binary Logistic Regression using emotional re-experiencing as a predictive 

variable for that of Looking Back judgments in the Alzheimer patient group

Explanatory
Variable

B S.E. Df Significance 
Level

Exp(B) 95% Confidence 
Interval for Exp(B)

Lower Upper

Emotional Re- -3.624 .738 1 <.001 .027 .006 .113
experiencing

Constant 4.241 .712 <.001 69.500

Emotional re-experiencing exerted a significant predictive value in the regression equation 

(p<.0001) with respect to the reference category of “looking back” in the Alzheimer patient group. 

The exponential coefficients were converted to odds ratios with respect to reliving, giving an odds 

ratio of 37.04 for Emotional re-experiencing [95% C.l. for odds ratio: 8.85, 166.67]. However, the
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confidence intervals are particularly wide, suggestive of substantial variation in the underlying 

variables. 83.3% of the looking back judgnnents were correctly classified by emotional re- 

experiencing markers in the logistic regression model. There was a significant difference in terms 

of recollective judgments according to emotional re-experiencing in the Alzheimer patient group 

(x^(1) -  52.050, p<.0001) with 95.3% of relived memories judged to be emotionally re-experienced.

3.5.18 Emotional Valence of memories

3.5.18.1 Between-group differences in emotional valence of memories on the EAMI

There was a significant difference in the valence of memories recalled by participants 

(x^(4)=35.265, p<.0001) with 53.1% and 51.6% of young and elderly controls memories positively 

valenced in comparison with 72.1% of Alzheimer patients.

■  Young

■  Elderly

■  Alzheimer

Positive Negative Neutral

Participant group

Figure 3.42 Barchart shiovi/ing percentage memories by emotional valence for each 

participant group on the EAMI

3.5.18.2 Valence of Memories as an Explanatory Variable

There are three categories for the variable of emotional valence:

Positive

Negative

No emotion (neutral)

All Groups Combined

Table 3.100 Results from the Binary Logistic Regression using emotional valence as a predictive variable for 

that of Looking Back judgments

Explanatory
Variable

B S.E. Df Significance
Level

Exp(B) 95% Confidence 
Interval for Exp(B)

Lower Upper

Positive -.457 .299 1 ,126 .633 .352 1.138

Negative -.836 .306 1 .006 .433 .238 ,789

Constant 1.609 .283 1 <.001 5.000
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Negatively valenced memories appear to have a significant predictive value in the regression 

equation with respect to the reference category of “looking back” (p=.006). The exponential 

coefficient was converted to an odds ratios with respect to reliving, giving an odds ratio of 2.31 for 

negative valence [95% C.l. for odds ratio: 1.27, 4.20]. 74.1% of the looking back judgments were 

correctly classified by variation in the emotional valence markers in the logistic regression model.

3.5.18.3 Differences in emotional valence of memories across epochs for young controls
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Figure 3.43 Barchart showing percentage of nnemories per epoch according to emotional 

valence on the EAMI in the young control group

There were no significant differences in terms of emotional valence of memohes across the 

lifespan in the young control group (x^(6)=11.566, p.072).

3.5.18.4 Regression using emotional valence in young controls

Table 3.101 Results from the Binary Logistic Regression using emotional valence as a predictive variable for 

that of Looking Back judgments in the young control group

Explanatory
Variable

B S.E. Df Significance
Level

Exp(B) 95% Confidence 
Interval for Exp(B)

Lower Upper
Positive -.277 .538 1 .607 .758 .264 2.177

Negative -.853 .542 1 .115 .426 .147 1.232

Constant 1.224 .509 1 .016 3.400

There was no significant predictive effect for emotional valence on recollective judgments in the 

young control group. 67.3% of the looking back judgments were correctly classified by variation in 

the emotional valence markers in the logistic regression model. A Chi squared analysis revealed a 

significant difference in emotional valence per recollective category (x^(2)= 6.254, p=.044), with 

49.5% of relived memories negatively valenced in comparison to 34.8% in the “looking back” 

category.
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Childhood Early Adulthood Middle Adulthood Recent Period 

Life epochs on the EAMI
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3.5.18.5 Differences in emotional valence across epochs for elderly controls

■  Positive 

I I  Negative  

Neutral

Childhood Early Middle Later Recent
Adulthood Adulthood Adulthood Period

Life epochs on the EAMI

Figure 3.44 Barchart shov^ îng percentage of memories per epoch according to emotional 

valence on the EAMI in the elderly control group

There was a significant difference in terms of emotional valence of memories across the lifespan in 

the elderly control group (x^(8)=32.848, p<.0001), with 33.3% of Childhood memories positively 

valenced in comparison with 66.7% of Recent period memories.

3.5.18.6 Regression using emotional valence in elderly controls

Table 3.102 Results from the Binary Logistic Regression using emotional valence as a predictive variable for 

that of Looking Back judgments in the elderly control group

Explanatory
Variable

B S.E. Df Significance
Level

Exp(B) 95% Confidence 
Interval for Exp(B)

Lower Upper
Positive -.805 .434 1 .064 .447 .191 1.047

Negative -.925 .442 1 .036 .397 .167 .943

Constant 1.792 .408 1 <.001 6.000

Negatively valenced memories appear to have a significant predictive value in the regression 

equation with respect to the reference category of “looking back” (p=.036). The exponential 

coefficient was converted to an odds ratios with respect to reliving, giving an odds ratio of 2.52 for 

negative valence [95% C.l. for odds ratio: 1.06, 5.99]. 73.3% of the looking back judgments were 

correctly classified by variation in the emotional valence markers in the logistic regression model. 

A Chi squared analysis revealed no significant difference in valence of memories per recollective 

judgment categories in the elderly control group (x^(2)=4.606, p=.100).
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3.5.18.7 Differences in emotional valence across epochs for AD patients
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Figure 3.45 Barchart showing percentage of memories per epoch according to emotional 

valence on the EAMI in the Alzheimer patient group

There were no significant differences in terms of emotional valence of memories across the 

lifespan in the Alzheimer patient group (x^(8)=6.810, p=.557).

3.5.18.8 Regression using emotional valence in Alzheimer patients

Table 3.103 Results from the Binary Logistic Regression using emotional valence as a predictive variable for 

that of Looking Back judgments in the Alzheimer patient group

Explanatory
Variable

B S.E. Df Significance
Level

Exp(B) 95% Confidence 
Interval for Exp(B)

Lower Upper
Positive -.065 .659 1 .922 .938 .258 3.413

Negative -.087 .728 1 .905 .917 .220 3.817

Constant 1.674 .629 1 .008 5.333

There was no significant predictive effect for emotional valence of memories on the recollective 

judgments in the Alzheimer patient group. 83.3% of the looking back judgments were correctly 

classified by variation in the emotional valence markers in the logistic regression model. A Chi 

squared analysis revealed no significant differences in terms of emotional valence of memories per 

recollective judgment categories in the Alzheimer patient group (x^(2)=.014, p=.993).

■  Positive

■  Negative 

11 Neutral
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3.5.19 Frequency of Covert Rehearsal of Memories

3.5.19.1 Between-group differences in covert rehearsal of memories on the EAMI

Alzheimer

3 40

® 30

Frequently Occasionally Rarely

Frequency of covert rehearsal

Never

Figure 3.46 Barchart shov\/ing percentage of memories according to level of covert rehearsal 

for each participant group on the EAMI

There was a significant difference in group ratings of frequency of covert rehearsal of memories 

(x ^(6)=43.357, p <.0001) with young and elderly controls claiming to have “never” thought about 

2.6% and 4.0% of their memories respectively in comparison with 14% of memories in the 

Alzheimer group.

3.5.19.2 Covert Rehearsal of Memories as an Explanatory Variable

All Groups Combined

Table 3.104 Results from the Binary Logistic Regression using covert rehearsal of memory categories as a 

predictive variable for that of Looking Back judgments

Explanatory
Variable

B S.E. Df Significance
Level

Exp(B) 95% Confidence 
Interval for Exp(B)

Lower Upper
Frequently -2,477 .496 1 .001 .084 .032 .222

Occasionally -1.701 .482 1 .001 .183 .071 .470

Rarely -.864 .481 1 .072 .421 .164 1.082

Constant 2.434 .466 1 .001 11.400

The exponential coefficient was converted to an odds ratios with respect to reliving, giving an odds 

ratio of 11.90 for “frequent” covert rehearsal [95% C.l. for odds ratio: 4.50, 31.25]. “Occasional” 

covert rehearsal of memories produced an odds ratio of 5.46 [95% C.l. for odds ratio; 2.13, 14.08]. 

74.4% of the looking back judgments were correctly classified by variation in the covert rehearsal 

markers in the logistic regression model.
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3.5.19.3 Differences in covert rehearsal of memories across epochs for young controls

80
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Life epochs on the EAMI

Figure 3.47 Percentage of memories per covert rehearsal category across the lifespan on 

the EAMI in the young control group

There was a significant difference in group ratings of frequency of covert rehearsal of memories 

across the lifespan in the young control group (x^(9)=30.659, p<.0001), w/ith 4.4% of Childhood 

memories judged as “frequently” thought about in comparison with 21.1% of memories In the 

Recent period. Furthermore 70% of Childhood memories were judged as “Rarely” thought about in 

comparison with 36.7% of memories in the Recent period.

3.5.19.4 Regression using covert rehearsal of memories in young controls

Table 3.105 Results from the Binary Logistic Regression using covert rehearsal of memory categories as a 

predictive variable for that of Looking Back judgments in the young control group

Explanatory
Variable

B S.E. Df Significance
Level

Exp(B) 95% Confidence 
Interval for Exp(B)

Lower Upper

Frequently -1.992 1.112 1 .073 .136 .015 1.205

Occasionally -1.340 1.089 1 .219 .262 .031 2.213

Rarely -.934 1.085 1 .389 .393 .047 3.294

Constant 1.946 1.069 1 .069 7.000

There was no significant predictive effect for covert rehearsal with respect to recollective 

judgments in the young control group. 67.7% of the looking back judgments were correctly 

classified by variation in the covert rehearsal markers in the logistic regression model. A 

Chi squared analysis revealed a significant difference in self-reported covert rehearsal of 

memories per recollective judgment categories in the young control group (x^(3)=10.941, 

p=.012) with 58.6% of memories judged to be relived thought about either “frequently" or 

“occasionally” in comparison with 42.7% of memories judged as “looking back”.
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Furthermore 40.4% of reliving memories were thought about “rarely" in comparison with 

53.9% of “looking back” memories.

3.5.19.5 Differences in covert rehearsal across epochs for elderly controls
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Figure 3.48 Percentage of memories per covert rehearsal category across the lifespan on 

the EAMI in the elderly control group

There was a significant difference in covert rehearsal across the lifespan in the elderly control 

group (x^(12)=93.585, p<.0001), with 4.4% of Childhood memories “frequently" thought about in 

comparison with 42.2% of memories in the Recent period. Furthermore 66.7% of Childhood 

memories were judged as “Rarely” thought about in comparison with 26.7% of memories in the 

Recent period.

3.5.19.6 Regression using covert rehearsal of memories in elderly controls

Table 3.106 Results from the Binary Logistic Regression using covert rehearsal of memory categories as a 

predictive variable for that of Looking Back judgments in the elderly control group

Explanatory
Variable

B S.E. Df Significance
Level

Exp(B) 95% Confidence 
Interval for Exp(B)

Lower Upper

Frequently -2.497 .790 1 .002 .082 .018 .387

Occasionally -1.542 .773 1 .046 .214 .047 .973

Rarely -.198 .774 1 .798 .820 .180 3.737

Constant 2.079 .750 1 .006 8.000

“Frequent” covert rehearsal produced an odds ratio of 12.19 [95% C.l. for odds ratio: 2.58, 55.55]. 

“Occasional” covert rehearsal of memories produced an odds ratio of 4.67 [95% C.l. for odds ratio: 

1.03, 21.28]. 76.4% of the looking back judgments were correctly classified by variation in the 

covert rehearsal markers in the logistic regression model. There was a significant difference in 

covert rehearsal of memories per recollective judgment categories in the elderly control group
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(x^(3)=70.428, p<.0001) with 71.1% of memories judged to be relived thought about either 

“frequently” or “occasionally” in comparison with 31.5% of memories judged as “looking back”.

3.5.19.7 Differences in covert rehearsal across epochs for Alzheimer patients
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Figure 3.49 Percentage of nnemories per covert rehearsal category across the lifespan on 

the EAMI in the Alzheimer patient group

There were no significant differences in self-reported judgments of covert rehearsal across life 

epochs in the Alzheimer patient group (x^(12)=16.091, p=.187).

3.5.19.8 Regression using covert rehearsal of memories in Alzheimer patients

Table 3.107 Results from the Binary Logistic Regression using covert rehearsal of memory categories as a 

predictive variable for that of Looking Back judgments in the Alzheimer patient group

Explanatory
Variable

B S.E. Df Significance
Level

Exp(B) 95% Confidence 
Interval for Exp(B)

Lower Upper

Frequently -1.917 .839 1 .022 .147 .028 .762

Occasionally -1.580 .775 1 .041 .206 .045 .941

Rarely -.956 .779 1 .219 .384 .084 1.768

Constant 2.833 .728 1 <.001 17.000

The exponential coefficients of “frequently” and “occasionally” were converted to odds ratios with 

respect to reliving, giving an odds ratio of 6.80 for “frequent” covert rehearsal [95% C.l. for odds 

ratio: 1.31, 35.7]. “Occasional” covert rehearsal of memories produced an odds ratio of 4.85 [95% 

C.l. for odds ratio: 1.06, 22.22]. 83.3% of the looking back judgments were correctly classified by 

variation in the covert rehearsal markers in the logistic regression model. A Chi squared analysis 

revealed a significant difference in self-reported covert rehearsal of memories per recollective 

judgment categories in the Alzheimer patient group (x^(3)=8.793, p=.032) with 60.5% of memories 

judged to be relived thought about either “frequently” or “occasionally” in comparison with 38.6% of 

memories judged as “looking back”.
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3.5.20.

3.5.20.1

Frequency of Overt Rehearsal of Memories

Between-group differences in overt rehearsal of memories on the EAMI
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Figure 3.50 Barchart showing percentage of memories according to level of overt rehearsal 

for each participant group on the EAMI

There was a significant difference in group ratings of frequency of overt rehearsal of nnemories 

(x^(6)=41.282, p<.0001) with young and elderly controls claiming to have “never" spoken about 

11.2% and 9.8% of their memories respectively in comparison with 25.6% of memories in the 

Alzheimer group.

3.5.20.2 Overt Rehearsal of Memories as an Explanatory Variable

All Groups Combined

Table 3.108 Results from the Binary Logistic Regression using overt rehearsal of memory categories as a

predictive variable for that of Looking Back judgments

Explanatory 8  S.E. Df Significance Exp(B) 95% Confidence
Variable Level Interval for Exp(B)

Lower Upper

Frequently -1.825 .306 1 <.001 .161 .088 .294

Occasionally -1.280 .273 1 <.001 .278 .163 .475

Rarely -.307 .261 1 .238 .735 .441 1,226

Constant 1.768 .236 1 <.001 5.857

The exponential coefficients of “frequently” and “occasionally” were converted to odds ratios with 

respect to reliving, giving an odds ratio of 6.21 for “frequent” overt rehearsal [95% C.l. for odds 

ratio: 3.40, 11.36]. “Occasional” overt rehearsal of memories produced an odds ratio of 3.60 [95% 

C.l. for odds ratio: 2.10, 6.13]. 74.4% of the looking back judgments were correctly classified by 

variation in the overt rehearsal markers in the logistic regression model.
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3.5.20.3 Differences in overt rehearsal of memories across epochs for young controls
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Figure 3.51 Percentage of mennories per overt rehearsal category across the lifespan on the 

EAMI in the young control group

There was a significant difference in self-reported frequency of overt rehearsal across life epochs 

on the EAMI in the young control group (x^(9)=36.997, p<.0001), with 3.3% of memories from 

Childhood thought about frequently in comparison to 18.9% of memories in the Recent Period.

3.5.20.4 Regression using overt rehearsal of memories in young controls

Table 3.109 Results from the Binary Logistic Regression using overt rehearsal of memory categories as a 

predictive variable for that of Looking Back judgments In the young control group

Explanatory
Variable

B S.E. Df Significance
Level

Exp(B) 95% Confidence 
Interval for Exp(B)

Lower Upper

Frequently -.639 .511 1 .211 .528 .194 1.436

Occasionally -.414 .445 1 .352 .661 .276 1.581

Rarely .063 .415 1 .880 1.065 .472 2.404

Constant .875 .376 1 .020 2.400

There was no significant predictive effect for overt rehearsal with respect to recollective judgments 

in the young control group. 67.3% of the looking back judgments were correctly classified by 

variation in the overt rehearsal markers in the logistic regression model. A Chi squared analysis 

revealed no significant difference in self-reported overt rehearsal of memories and recollective 

judgments on the EAMI in the young control group (x^(3)=4.918, p=.178).
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3.5.20.5 Differences in overt rehearsal across epochs for elderly controls
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Figure 3.52 Percentage of memories per overt rehearsal category across the lifespan on the 

EAMI in the elderly control group

There w/as a significant difference in self-reported frequency of overt rehearsal across life epochs 

on the EAMI in the elderly control group (x^(12)=81.863, p<.0001), with 4.4% of Childhood 

memories judged as frequently spoken about in comparison with 34.4% of Recent period 

memories. Furthermore of those memohes judged as never talked about, 23.3% of the Childhood 

memories were labelled as such in comparison with 1.1% of Recent period memories.

3.5.20.6 Regression using overt rehearsal of memories in elderly controls

Table 3.110 Results from the Binary Logistic Regression using overt rehearsal of memory categories as a

predictive variable for that of Looking Back judgments in the elderly control group

Explanatory B S.E. Df Significance Exp(B) 95% Confidence
Variable Level Interval for Exp(B)

Lower Upper
Frequently -2.460 .549 1 •e.001 .085 .029 .251

Occasionally -1.868 .517 1 <.001 .154 .056 .425

Rarely -.316 .507 1 .532 .729 .270 1.967

Constant 2.054 .475 1 <.001 7.800

The exponential coefficients of “frequently” and “occasionally” were converted to odds ratios with 

respect to reliving, giving an odds ratio of 11.76 for “frequent” overt rehearsal [95% C.l. for odds 

ratio: 3.98, 34.48]. “Occasional” overt rehearsal of memories produced an odds ratio of 6.49 [95% 

C.l. for odds ratio; 2.35, 17.86]. 75.8% of the looking back judgments were correctly classified by 

variation in the overt rehearsal markers in the logistic regression model. A Chi squared analysis 

revealed there was a significant difference in self-reported overt rehearsal of memories per 

recollective category in the elderly control group (x^(3)=71.652, p<.0001) with 44.2% of memories 

relived spoken about “frequently” or “occasionally” in comparison with 23.8% of “looked back” 

memories.
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3.5.20.7 Differences in overt rehearsal across epochs for Alzheimer patients
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Figure 3.53 Percentage of memories per overt rehearsal category across the lifespan on the 

EAMI in the Alzheimer patient group

There were no significant differences in self-reported judgments of overt rehearsal across life 

epochs in the Alzheimer patient group (x^(12)=17.394, p=.135).

3.5.20.8 Regression using overt rehearsal of memories in Alzheimer patients

Table 3.111 Results from the Binary Logistic Regression using overt rehearsal of memory categories as a

predictive variable for that of Looking Back judgments in the Alzheimer patient group

Explanatory B S.E. Df Significance Exp(B) 95% Confidence
Variable Level Interval for Exp(B)

Lower Upper

Frequently -1.792 .671 1 .008 .167 .045 .621

Occasionally -1.154 .534 1 .031 .315 .111 .897

Rarely -.549 .499 1 .271 .578 .217 1.535

Constant 2.303 .428 1 <.001 10.000

An odds ratio of 5.99 was calculated for “frequent” overt rehearsal [95% C.l. for odds ratio: 1.61, 

22.22]. “Occasional” overt rehearsal of memories produced an odds ratio of 3.17 [95% C.l. for 

odds ratio: 1.11, 9.01]. 83.3% of the looking back judgments were correctly classified by variation 

in the overt rehearsal markers in the logistic regression model. A Chi squared analysis revealed 

there was a significant difference in self-reported overt rehearsal of memories per recollective 

judgment categories in the Alzheimer patient group (x^(3)=10.182, p=.017) with 44.2% of memories 

judged to be relived spoken about either “frequently” or “occasionally” in comparison with 23.8% of 

I memories judged as “looking back”,
i 

i
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3.5.21

3.5.21.1

Re-experiencing ratings

Between-group differences in re-experiencing ratings on the EAMI
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Figure 3.54 Barchart showing percentage of memories per re-experlencing rating for all 

participant groups on the EAMI

There was a significant difference in re-experiencing ratings of nnemories between the participant 

groups (x^(8)=81.289, p<.0001), with 27.7% of young controls’ memories judged as not re

experienced at all in comparison with 45.1% of elderly memories, and 55.4% of Alzheimer patients' 

memories. Furthermore, of those memories judged as “fully re-experienced", 7.3% of these were 

in the young control group in comparison with the elderly controls (2.9%) and the Alzheimer 

patients (2.3%).

3.5.21.2 Re-experiencing Ratings as an Explanatory Variable

All Groups Combined

Table 3.112 Results from the Binary Logistic Regression using re-experiencing ratings as a predictive variable 

for that of Looking Back judgments

Explanatory
Variable

B S.E. Df Significance 
Level

Exp(B) 95% Confidence 
Interval for Exp(B)

Lower Upper

None 6.642 .693 1 <.001 766.800 197.19 2981.87

A Little 3.979 .521 1 <.001 53.446 19.25 148.38

Partially 2.022 .497 1 <.001 7.553 2.85 20.00

A Lot .321 .542 1 .554 1.379 .48 3.99

Constant -1.974 .477 1 <.001 .139

There was a strong predictive relationship between the lower levels of re-experiencing and “looking 

back” as the reference category in the regression equation, notably for “none” (p<.0001), “a little” 

(p<.0001) and “partially” (p<.0001). 84.7% of the looking back judgments were correctly classified 

by variation in the re-experiencing markers in the logistic regression model.
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It was not deemed appropriate to convert the exponential coefficient to an odds ratio with respect to 

reliving, as the lower re-experiencing ratings were not hypothesised to predict reliving judgments, 

given their immense predictive power where “looking back” judgments are concerned.

3.5.21.3 Differences in re-experiencing ratings across epochs for young controls
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Childhood Early Adulthood Middle Adulthood Recent Period 

Life epochs on the EAMI

Figure 3.55 Barchart showing percentage of memories per re-experiencing rating on the 

EAMI for the young control group

There was no significant difference in re-experiencing ratings across life epochs on the EAMI in the 

young control group (x^(12)=12.489, p=.407).

3.5.21.4 Regression using re-experiencing ratings o f memories in young controls

As there were no judgments of “none” in the young control group, the regression was run using the

other four categories of the “re-experiencing” variable.

Table 3.113 Results from the Binary Logistic Regression using re-experiencing ratings as a predictive variable 

for that of Looking Back judgments in the young control group

Explanatory
Variable

B S.E. Df Significance
Level

Exp(B) 95% Confidence 
Interval for Exp(B)

Lower Upper

A Little 3.766 .726 1 <.001 43.200 10.421 179.082

Partially 1.936 .592 1 .001 6.932 2.174 22.108

A Lot .238 .650 1 .714 1.269 .355 4.535

Constant -1.504 .553 1 .007 .222

There was a strong predictive relationship between the lower levels of re-experiencing and “looking 

back” as the reference category in the regression equation, notably for “a little” (p<.0001) and 

“partially” (p=.001) in the young control group. However, it should be noted the confidence 

intervals are particularly wide, suggestive of substantial variation in the underlying variables.
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74.0% of the looking back judgments were correctly classified by variation in the re-experiencing 

markers in the logistic regression model. A Chi squared analysis revealed there was a significant 

difference in terms of re-experiencing ratings per recollective experience judgment in the young 

control group (x^(4)=126.541, p<.0001, with 57.6% of relived memories rated as re-experienced “a 

lot” to “fully” in comparison with 7.4% in the “looking back” group, whereas 64.7% of “looking back” 

memories were re-experienced “not at all” or “a little”.

3.5.21.5 Differences in re-experiencing ratings across epochs for elderly controls
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Figure 3.56 Barchart showing percentage of memories per re-experiencing rating on the 

EAMI for the elderly control group

There was a significant difference in re-experiencing ratings across life epochs in the elderly control 

group (x^(16)=36.009, p=.003), with 20% of memories re-experienced “a lot” occurring in the 

Recent period, in comparison with 3.3% in Childhood and 7.8% in Early Adulthood.

3.5.21.6 Regression using re-experiencing ratings of memories in elderly controls

Table 3.114 Results from the Binary Logistic Regression using re-experiencing ratings as a predictive variable 

for that of Looking Back judgments in the elderly control group

Explanatory
Variable

B S.E. Df Significance 
Level

Exp(B) 95% Confidence 
Interval for Exp(B)

Lower Upper
None 6.685 1.192 1 <.001 800.00 77.30 8279.59

A Little 4.471 1.079 1 <.001 87.429 10.55 724.82

Partially 1.617 1.073 1 .132 5.040 .62 41.27

A Lot .563 1.129 1 .618 1.756 .19 16.05

Constant -2.485 1.041 1 .017 .083

There was a strong predictive relationship between the lower levels of re-experiencing and “looking 

back” as the reference category in the regression equation, notably for “none” (p<.0001) and “a
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little” (p<.0001) in the elderly control group. However, it should be noted the confidence intervals 

are particularly w/ide, suggestive of substantial variation in the underlying variables. 90.0% of the 

looking back judgments were correctly classified by variation in the re-experiencing markers in the 

logistic regression model. A Chi squared analysis revealed there was a significant difference in 

terms of re-experiencing ratings per recollective experience judgment in the elderly control group 

(x^(4)=264.83, p<.0001, with 44.2% of relived memories rated as re-experienced “a lot” to “fully” in 

comparison with 2.1% in the “looking back” group, whereas 91.5% of “looking back” memories 

were rated as re-experienced “not at all” or “a little”.

3.5.21.7 Differences in re-experiencing ratings across epochs for Alzheimer patients
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Figure 3.57 Barchart showing percentage of memories per re-experiencing rating on the 

EAMI for the Alzheimer patient group

There were no significant differences in ratings of re-experiencing across life epochs on the EAMI 

in the Alzheimer patient group (x^(16)=16.949, p=.389).

3.5.21.8 Regression using re-experiencing ratings o f memories in Alzheimer patients

As there were only 6 judgments in the “fully” re-experiencing category, this was merged with the “a 

lot” category to make a new level.

Table 3.115 Results from the Binary Logistic Regression using re-experiencing ratings as a predictive variable 

for that of Looking Back judgments in the Alzheimer patient group

Explanatory
Variable

B S.E. Df Significance
Level

Exp(B) 95% Confidence 
Interval for Exp(B)

Lower Upper
None 7.952 1.434 1 <.001 2840.00 170.80 47222.07

A Little 4.811 1.103 1 <.001 122.86 14.15 1066.80

Partially 3.655 1.073 1 .001 38.67 4.72 316.67

Constant -2.996 1.025 1 .003 .050

Recent
Period

Childhood Early
Adulthood

Middle Later
Adulthood Adulthood

Life epochs on the EAMI
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There was a strong predictive relationship between the lower levels of re-experiencing and “looking 

back” as the reference category in the regression equation, notably for “none” (p<.0001), “a little” 

(p<.0001) and “partially” (p=.001) in the Alzheimer patient group. However, it should be noted the 

confidence intervals are particularly wide, suggestive of substantial variation in the underlying 

variables. 90.7% of the looking back judgments were correctly classified by variation in the re- 

experiencing markers in the logistic regression model. A Chi squared analysis revealed there was 

a significant difference in terms of re-experiencing ratings per recollective experience judgment in 

the Alzheimer patient group (x^(4)=129.605, p<.0001), with 46.6% of relived memories rated as re

experienced “a lot" to “fully” in comparison with 0.5% in the “looking back” group, whereas 86% of 

“looking back” memories were rated as re-experienced “not at all” or “a little".

3.5.22 Age of memory as an Explanatory Variable

It was necessary to merge the “over 80 years” category with that of “less than 80 years” to create a 

new variable of “less than 85 years” as there were not enough cases to run the regression 

accurately.

All Groups Combined

Table 3.116 Results from the Binary Logistic Regression using age of memories as a predictive variable for 

that of Looking Back judgments

Explanatory
Variable

B S.E. Df Significance
Level

Exp(B) 95% Confidence 
Interval for Exp(B)

Lower Upper
Less than 1 month -1.099 .932 1 .239 .333 .054 2.072

Less than 3 months -2.351 .973 1 .016 .095 .014 .642

Less than 6 months -1.504 1.012 1 .137 .222 .031 1.615

Less than 9 months -1.946 .909 1 .032 .143 .024 .848

Less than 1 year -1.512 .789 1 .055 .221 .047 1.036

Less than 5 years -1.671 .765 1 .029 .188 .042 .843

Less than 10 years -1.540 .787 1 .050 .214 .046 1.003

Less than 15 years -1.494 .806 1 .064 .224 .046 1.089

Less than 20 years -1.710 .790 1 .030 .181 .038 .851

Less than 30 years -1.759 .762 1 .021 .172 .039 .767

Less than 40 years -1.527 .770 1 .047 .217 .048 .982

Less than 50 years -.990 .768 1 .197 .371 .082 1.673

Less than 60 years -.395 .793 1 .618 .673 .142 3.188

Less than 70 years .239 .853 1 .779 1.270 .239 6.752

Constant 2.351 .740 1 .001 10.500
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The categories to emerge as significant with respect to “ looking back” were less than 3 months 

(p=.016), less than 9 months (p=.032), less than 5 years (p=.029), less than 10 years (p=.050), less 

than 20 years (p=.030), less than 30 years (p=.021), and less than 40 years (p=.047), however 

given that their regression coefficients were negative this means they are unlikely to explain the 

“looking back” experience (see Table 3.116 above).

Magnitude o f Predictive Power

Table 3.117 Magnitude of predictive power for age of memories for reliving judgments

Explanatory Variable Exp(B) Odds Ratio 95% Confidence Interval
for Odds Ratio
Lower Upper

Less than 3 months .095 10.52 1.56 71.43

Less than 9 months .143 6.99 1.18 41.67

Less than 5 years .188 5.32 1.19 23.81

Less than 10 years .214 4.67 1.00 21.74

Less than 20 years .181 5.52 1.17 26.32

Less than 30 years .172 5.81 1.30 25.64

Less than 40 years .217 4.61 1 02 20.83

The exponential coefficients were converted to odds ratios with respect to reliving, displayed in 

Table 3.117 above. The age of memory category of “less than 3 months" appears to have the best 

predictive value for reliving a memory with an odds ratio of 10.52 [95% C.l. for odds ratio: 1.56, 

71.43] however the confidence interval for this ratio is very wide. 74.1% of the looking back 

judgments were correctly classified by variation in the age category markers in the logistic 

regression model.

It was decided to collapse the variables down into 8 discrete categories of retention interval as 

follows:

1 less than 6months

2 less than 1 year

3 less than 5 years

4 less than 10 years

5 less than 20 years

6 less than 30 years

7 30-50 years

8 Over 50 years
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Analysis of each participant group individually

3.5.22.1 Regression using age of memories in young controls

Table 3.118 Results from the Binary Logistic Regression using age of memories as a predictive variable for 

that of Looking Back judgments in the young control group

Explanatory
Variable

B S.E. Df Significance 
Level

Exp(B) 95% Confidence 
Interval for Exp(B)

Lower Upper

Less than 6months -.606 .637 1 .341 .545 .156 1.902

Less than 1 year -.645 .472 1 .172 .524 .208 1.323

Less than 5 years -.788 ,427 1 .065 .455 .197 1.049

Less than 10 years -.753 .500 1 .132 .471 .177 1.254

Less than 20 years -.765 .447 1 .087 .465 .194 1.116

Less than 30 years -.606 .426 1 .154 .545 .237 1.256

Constant 1.299 .326 1 <001 3.667

There is no significant predictive effect for age of memory on reliving judgments in the young 

group. 67 .1%  of the looking back judgments were correctly classified by variation in the age  

category markers In the logistic regression model.

3.5.22.2 Regression using age of memories in elderly controls

Table 3.119 Results from the Binary Logistic Regression using age of memories as a predictive variable for 

that of Looking Back judgments in the elderly control group

Explanatory
Variable

B S.E. Df Significance 
Level

Exp(B) 95% Confidence 
Interval for Exp(B)

Lower Upper
Less than 6months -.233 .811 .774 .792 .162 3.886

Less than 1 year -1.287 .441 .003 .276 .116 .655

Less than 5 years -1.593 .410 <•001 .203 .091 .454

Less than 10 years -1.244 .531 .019 .288 .102 .815

Less than 20 years -1.244 .439 .005 .288 .122 .681

Less than 30 years -1.650 .388 <.001 .192 .090 .411

30-50 years -.926 .332 .005 .396 .207 .759

Constant 1.937 .259 <.001 6.941

All the age categories em erged as significant predictors of reliving except for memories from the 

last 6 months. The category of “less than 30 years” exerts the best predictive value for reliving in 

the elderly control group, with an odds ratio of 5.21 [95%  C.l. for odds ratio: 2 .43, 11.11] however 

the confidence interval for this ratio is quite wide. 73 .3%  of the looking back judgments w ere  

correctly classified by variation in the age category markers in the logistic regression model.
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3.5.22.3 Regression using age o f memories in Alzheimer patients

Table 3.120 Results from the Binary Logistic Regression using age of memories as a predictive variable for 

that of Looking Back judgments in the Alzheimer patient group

Explanatory
Variable

B S.E. Df Significance
Level

Exp(B) 95% Confidence 
Interval for Exp(B)

Lower Upper
Less than 1 year -2.079 .716 1 ,004 .125 .031 .508

Less than 5 years -.470 .873 1 .590 .625 .113 3.461

Less than 10 years -.981 .892 1 .272 .375 .065 2.155

Less than 20 years -1.674 .659 1 .011 .188 .051 .683

Less than 30 years -1.549 .687 1 .024 .213 .055 .816

30-50 years -1.603 534 1 .003 .201 .071 .574

Constant 2.773 .461 1 <.001 16.000

The categories of “less than 6months” and “less than 1 year” were merged to create one variable 

“less than 1 year" vî ith more cases, as prior to this, the regression would not work accurately. From 

the regression, the categories with significant predictive effect on the reliving expehence were less 

than 1 year (p=.004), less than 20 years (p=.011), less than 30 years (p=.024), and 30-50 years 

(p=.003). The age of memory category of “less than 1 year” exerts the best predictive value for 

reliving a memory in the AD patient group, with an odds ratio of 8.00 [95% C.l. for odds ratio: 1.97, 

32.26] however the confidence interval for this odds ratio is quite wide. 83.3% of the looking back 

judgments were correctly classified by variation in the age category markers in the logistic 

regression model.

3.5.23 Total Details as an Explanatory Variable 

All Groups combined

Table 3.121 Results from the Binary Logistic Regression using total contextual details recalled as a predictive 

variable for that of Looking Back judgments

Explanatory
Variable

B S.E. Df Significance
Level

Exp(B) 95% Confidence 
Interval for Exp(B)

Lower Upper

Total Details -.488 .056 1 <■001 .614 .549 .685

Constant 3.331 .287 1 <.001 27.964

There was a significant predictive effect for details on looking back judgments (p<.0001), with an 

odds ratio of 1.63 with respect to reliving [95% C.l. for odds ratio: 1.46, 1.82]. 73.1% of the looking 

back judgments were correctly classified by variation in the detail scores in the logistic regression 

model.
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Analysis o f each participant group individually

3.5.23.1 Regression using total details in young controls

Table 3.122 Results from the Binary Logistic Regression using total contextual details recalled as a predictive 

variable for Looking Back judgments in the young control group

Explanatory B S.E. Df Significance Exp(B) 95% Confidence
Variable Level Interval for Exp(B)

Lower Upper
Total Details -.285 .112 1 .011 .752 .604 .937

Constant 2.246 .619 <.001 9.451

There was a significant predictive effect for details on looking back judgments in the young control 

group (p=.011), with an odds ratio of 1.33 with respect to reliving [95% C.l. for odds ratio: 1.07, 

1.66]. 67.3% of the looking back judgments were correctly classified by variation In the detail 

scores In the logistic regression model.

3.5.23.2 Regression using total details in elderly controls

Table 3.123 Results from the Binary Logistic Regression using total contextual details recalled as a predictive 

variable for Looking Back judgments in the elderly control group

Explanatory B S.E. Df Significance Exp(B) 95% Confidence
Variable Level Interval for Exp(B)

Lower Upper
Total Details -.635 .103 1 <.001 .530 .433 .649

Constant 4.118 .536 <.001 61.460

There was a significant predictive effect for details on looking back judgments in the elderly control 

group (p<.0001), with an odds ratio of 1.87 with respect to reliving [95% C.l. for odds ratio: 1.54, 

2.31]. 72.7% of the looking back judgments were correctly classified by variation in the detail 

scores In the logistic regression model.

3.5.23.3 Regression using total details in Alzheimer patients

Table 3.124 Results from the Binary Logistic Regression using total contextual details recalled as a predictive 

variable for Looking Back judgments in the Alzheimer patient group

Explanatory B S.E. Df Significance Exp(B) 95% Confidence
Variable Level Interval for Exp(B)

Lower Upper
Total Details -.718 .156 1 <.001 .488 .360 .661

Constant 3.953 .576 <.001 52.098

There was a significant predictive effect for details on looking back judgments In the Alzheimer 

patient group (p<.0001), with an odds ratio of 2.05 with respect to reliving [95% C.l. for odds ratio: 

1.51, 2.78]. 84.5% of the looking back judgments were correctly classified by variation In the detail 

scores in the logistic regression model.
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3.5.24 Multiple Regression Analysis

As a final analytical component, it was decided to re-run the binary logistic regression including all 

of the relevant behavioural markers of autonoesis to ascertain which of these exerted the most 

predictive power. A backwards W ald stepwise method was used with “looking back" set as the 

reference category for the dependent variable.

A ll Groups Combined

Table 3.125 Multiple binary logistic regression investigating the predictive efficacy of all markers of autonoetic 

consciousness on the EAMI for looking back judgments

Explanatory Variable B S.E. Df Significance
Level

Exp(B) 95% Confidence 
Interval for Exp(B)

Lower Upper

Emotional Re-experiencing -2.746 .255 1 <.001 .064 .039 .106

Continuity of Imagery
Video
Video Clips
One moving image
Snapshots in sequence
One static image
Hazy image

-.658
.298
.636
.384
1.105
1.523

.756

.719

.764

.737

.714
1.837

6
1
1
1
1
1
1

<.001
.385
.678
.405
.602
.122
.407

.518
1.348
1.889
1.468
3.018
4.585

.118

.329

.423

.347

.744

.125

2.282
5.519
8.44
6.222
12.242
167.72

Re-experiencing 
None 
A little 
Partially 
A lot
Valence of emotion
Positive
Negative

3.574
6.01
4.112
3.331

.825

.262

1.114
1.490
1.176
1.153

.42

.42

1
1
1
1

1
1

.002
<.001
<.001
<.001
.004
.012
.05
534

35.642
441.77
61.044
27.963

2.282
1.299

4.018
23.816
6.095
2.917

1.001
.57

316.194
8194.57
611.36
268.02

5.198
2.96

Covert Rehearsal 
Frequently 
Occasionally 
Rarely

-1.098
-.0852
-.450

.646

.630

.628

1
1
1

.032

.089

.176

.474

.334

.426

.638

.094

.124

.186

1.184
1.466
2.183

Total Details -.194 .093 1 .036 .823 .687 .988

Constant -.182 1.495 1 .903 .834

From Table 3.125 above, it is evident that the variables of emotional re-experiencing (p<.0001), 

continuity of visual imagery (p<.0001) and re-experiencing in general (p=.002) exerted the most 

predictive effect in the regression equation and are the best predictors of reliving. However, the 

other variables to em erge as effective markers of autonoesis are emotional valence (p=.012), 

covert rehearsal (p=.032) and total details (p=.036), A  Hosm er and Lemeshow Test revealed that 

this fifth iteration of the regression model was a good fit for the data (x^(8)= 3.401, p=.907) (see 

Appendix 3.18). 83 .1%  of the looking back judgments w ere correctly classified by variation in the 

autonoetic markers in the logistic regression model. It is likely that conducting a multiple 

regression of this nature will be affected by multicolinearity arising from intercorrelations between  

the variables. For example, an ordinal logistic regression revealed that Total Details was a 

significant predictor across all levels of vividness categories (see Appendix 3.19).
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3.6 Discussion

The following discussion will proceed in terms of describing the overall between-group differences 

and within-group trends across epochs on each of the validation measures with a view to 

establishing the general pattern of ABM recall, prior to the elucidation of profiles on the new 

measure, the Episodic Autobiographical Memory Interview (EAMI). Of particular interest is the 

presentation of behavioural markers of autonoesis and degradation, if any, between participant 

groups and across life epochs. This will be given considerable exposition and interpretation in light 

of previous studies within this emerging field.

3.6.1 Demographic Variables

In terms of demographic characteristics, the elderly controls and Alzheimer patients were well 

matched for age and years in formal education. However, there is a gender effect in the elderly 

control group, with the sample heavily biased in terms of a female to male ratio (26 f : 4 m). As 

would be expected, there were significant differences between the elderly and Alzheimer groups on 

the MMSE and Clock Drawing measures, with impaired performance in the Alzheimer group. Due 

to the restricted sample size of four male participants it was not possible to reliably conduct a 

separate analysis with gender as a covariate, however the possibility of a gender influence in the 

results is one worthy of consideration in further studies, given the original gender effect reported in 

Chapter 2. However, the present study was constrained in terms of sampling, with the present 

group of participants representing convenience samples, from which such biases were difficult to 

avoid.

3.6. 2 Screening measures

On the screening measures, it was established that the control participant groups were well 

matched overall in terms of global cognitive functioning, with no significant differences between the 

elderly and young control groups on both versions of the MMSE (Serial 7s and World). The main 

difference between the two control groups was the significantly higher level of education attained 

by the young control participants, possibly indicative of the more modern trend of continuing on to 

third level education. This may be symptomatic of the recruitment process, given that the young 

control sample was recruited from within a third-level institution, thus introducing the confound of 

education. In the elderly control group, it was more common for individuals to leave education at 

the age of sixteen or upon completion of the Leaving Cert and to enter into work immediately. In 

the present study, only four of the thirty elderly controls continued onwards to third level education, 

thus presenting as outliers in the sample.

3.6.3 Group differences on the Ciocl< Drawing Test

As was expected, there were significant differences between the elderly control group and the 

Alzheimer patients on each of the screening measures, representing the decline in cognitive 

functioning typically associated with even the earlier stages of the disease process. As Freedman 

et al (1994) note, the multi-factorial cognitive mechanisms underlying performance on the Clock 

Drawing Test render it very sensitive to the widespread disruption of brain systems that are
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affected by the various forms of dementia. Interestingly, there was also a significant difference 

between the young controls and the elderly control group on the Clock Drawing Test. Such 

differences may reflect the documented general cognitive slowing observed even within non- 

pathological ageing (Grady & Craik, 2002), associated with changes in prefrontal activation, leading 

to an age-related decline in executive processes, particularly as the Clock Drawing Test is 

purported to rely on such executive functions as planning, organisation and attention (Meltzer & 

McGurk, 1999),

3.6.4 Truncation o f screening variables

The issue of non-normal distributions is of relevance here given that neither the young nor elderly 

control groups were normally distributed on the screening measures (MMSE, CDT, GDS). This is 

most likely an unfortunate consequence of specifying in advance that control participants should be 

performing at a high level of cognitive function, which effectively truncates the variables for these 

participants. Where cut-off points have not been specified, as in the Alzheimer group, this issue of 

truncation does not arise, and the variables are normally distributed. Grigoletto et al (1999) 

presented norms for the MMSE in which education was included as mediating factor and reported 

that healthy elderly controls with more than 10 years on average in education were likely to score 

between 26 and 27 points on the MMSE contingent on their age. Given that the average education 

of the elderly controls in the present study was 13.85 years, it is possible that the individuals who 

took part are at a higher level of cognitive functioning possibly buffered by their additional length of 

time in formal education.

3.6.5 Participants recruited from Active Retirement Associations

A further issue to consider with regard to the elderly control sample is the fact that they were 

recruited from an Active Retirement Association, whose ethos rests on the encouraging of 

members to remain active in their older years following retirement. As such, members partake in 

fortnightly meetings, and weekly craft and sporting activities, with outings to the theatre and 

galleries, day trips and holidays organised on a regular basis. It is important to be aware of the 

potential for such extra-mural stimulation to have on the cognitive functioning of older adults, in 

terms of both the provision of challenging activities and the establishing of a strong social network 

for the person. The direction of such an effect, however, remains to be elucidated. Whether it is a 

case that more active and cognitively robust individuals seek out such associations, or one’s 

cognitive resilience becomes enhanced as a result of partaking in such organisations, remains 

unknown, however it must be noted that the elderly control sample in this validation study may as 

such be different to those elderly individuals living in the community.

3.6.6 Discrepancy in age betw/een young and elderly control groups

A further caveat regarding the sampling process in this study must be mentioned. A young control 

sample was included in this study so as to have a comparison group of individuals who are 

theoretically at their optimal level of cognitive functioning. Thus, it is of interest to observe how 

such individuals would fare on the new EAMI measure and to compare their recall with that of other 

samples, as a means of providing a baseline of autonoesis and the markers accompanying the
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subjective reliving experience, in order to capitalise on the findings from the pilot study in Chapter 

2. How/ever, there is a fundamental problem in sampling autobiographical memory in young 

controls for comparison with elderly populations, namely the age confound. This becomes 

apparent when one considers the large discrepancy in age between the two control groups notably 

that the elderly controls are on average 32.57 years older than the young controls. To equate the 

recall of both participant groups across the lifespan would represent a foolhardy approach to ABM 

assessment, given the large amount of time elapsed between an elderly control recalling their Early 

Adulthood period (almost 40 years ago) in comparison to a young control recalling the same period 

(approximately 10 years ago). Even if one were to take the same amount of time elapsed In both 

participant groups, for example, to look at recall 20 years ago, this would control for the age of the 

memories, yet would result in the sampling of memories from very different developmental periods 

with qualitatively different ABMs recalled. This represents an interesting conundrum within the field 

of autobiographical memory research that is undoubtedly worthy of future research. Previous 

studies have overcome this confound by not directly comparing young and elderly groups on the 

domains of interest (e.g. Maguire and Frith, 2003) or by using a decade by decade approach that 

facilitates the studying of retrieval with a fixed time interval whatever the participant’s age (Piolino 

et al, 2002). In the present study, it was deemed inappropriate to compare the young controls with 

either the elderly or Alzheimer patients to determine between-group differences. The young control 

participants were however included in the within-groups analyses in order to investigate the 

differences in their recall across life epochs. Furthermore, they represent an interesting entity 

worthy of investigation in their own right where the markers of autonoesis on the EAMI are 

concerned.

3.6.7 The Autobiographical Memory inten/iew (AMI)

3.6.7.1 Recall o f Personal Semantics on the AMI

In the current study, the AMI was used as a comparison measure with which to compare 

performance on the new EAMI measure. As has been documented in the literature, the construct 

of ABM can be fractionated into two core facets of personal semantic and autobiographical incident 

recall (Kopelman, 1989). On the Personal Semantic subscale of the AMI, young and healthy 

elderly controls did not show any differences in recall, with young and elderly controls scoring at 

ceiling levels on this measure. This ceiling effect was not documented by Kopelman et al (1990), 

yet they also do not provide data regarding the demographic profile of their elderly control 

participants, who perform at a considerably lower level on the AMI in Kopelman’s original study 

than do the present sample. This may be indicative of Kopelman’s sample functioning at a lower 

level of global cognitive functioning than is the case with the current elderly control sample. 

Comparing the elderly controls with the Alzheimer patients revealed significant differences in 

personal semantic recall across all time periods on the AMI, as is consistent with the original 

findings of Kopelman et al (1990). This discrimination between healthy elderly controls and 

patients in the early stages of Alzheimer’s disease has been found many times over in the literature 

(e.g. Graham and Hodges, 1997) with robust differences on the personal semantic schedule of the 

AMI.
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3.6.1.2 Temporal Gradients for personal semantic recall on the AMI

A within-subjects comparison revealed no effect of epoch for personal semantic recall in the young 

control participants. However, the elderly control participants scored at significantly higher levels 

on the Adulthood epoch than in the Recent Period. Greene, Hodges & Baddeley (1995) did not 

find such an effect of epoch in their replication study, despite the fact that the present sample of 

elderly control individuals (MMSE: 29.4) are functioning at the same global level of cognitive 

function as Greene et al’s (1995) controls (MMSE: 29.5). Graham and Hodges (1997) also did not 

find a robust effect of epoch in personal semantic recall in elderly controls on the AMI (MMSE: 

29.2) w/ith a relatively fiat profile of recall produced. This discrepancy amongst studies may reflect 

differences in samples as regards the suitability of questions, with the current elderly sample being 

tested at least 10 years subsequent to the previous studies. One possible explanation is that 

questions once deemed suitable for inclusion as personal semantic elements may no longer be 

particularly fitting for modern day samples of elderly participants, particularly those who are 

engaged in groups such as Active Retirement Associations. With increasing time between the 

development of a measure and its subsequent use, the questions once deemed suitable for 

inclusion may become increasingly out-dated, particularly those based on the supposition of 

individuals necessarily getting married and having children, or indeed attending a funeral or 

wedding within recent times.

3.6.7.3 Negative temporal gradient in the Alzheimer group for personal semantic recall on the AMI 

In the Alzheimer patient group, there was a clear effect of epoch on personal semantic recall on the 

AMI, with patients showing marked reductions in personal semantic recall in the recent epoch 

compared with Childhood. Kopelman et al (1990) reported similar temporal gradients for the recall 

of both personal semantic facts and autobiographical incidents, with only the most remote 

memories being relatively spared. However, as mentioned previously (see section 1.51.2), the 

results from Kopelman’s study have been questioned on the grounds of the methodology used, 

given that the recent period, (“within the last year”) could undoubtedly be measuring anterograde 

memory rather than recent remote memory. Greene et al (1995) argued that this methodological 

difficulty could result in the creating of a “spurious” temporal gradient. When Greene et al (1995) 

modified the AMI to ensure that the events being assessed were pertaining to before the onset of 

pathology, a gentle temporal gradient was found although exclusively on the autobiographical 

incident component of the AMI. Greene et al (1995) documented that the degree of impairment on 

PS recall, in a stratified sample of Alzheimer patients (“Minimal” group MMSE: 26.2; “Mild” group 

MMSE: 20.3), appeared equivalent across all three life periods with no evidence of a temporal 

gradient. Likewise, Graham and Hodges (1997) did not find any evidence of an epoch effect in 

their patient sample (MMSE: 21.5), with a non-significant difference across the three time periods. 

The present Alzheimer sample (MMSE: 24.4) most likely represents an intermediate group where 

degree of cognitive impairment is concerned, yet this discrepancy in personal semantic recall 

represents something of an anomalous finding.
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3.6.7.4 Recall o f autobiographical incidents on the AMI

The Autobiographical Incident Schedule of the AMI showed good discriminative validity, with 

elderly controls performing at significantly higher levels of recall compared with the Alzheimer 

patient group. This effect was evident across all life periods. The suitability of administering the 

AMI to young controls is questioned here regarding the emergence of a ceiling effect again on the 

Al schedule.

3.6.1.5 Temporal gradients for Autobiographical Incident recall on the AMI

Whilst there were within-group differences for the young controls, with Al recall in Childhood poorer 

than the other epochs, there were no differences between Adulthood and the Recent period, 

suggestive of a ceiling effect. In the elderly control group, there was a significant difference in Al 

recall between Adulthood and the Recent period, with description of more recent events being 

scored at a higher level. Once again, this finding of a time period effect in the elderly control group 

runs counter to those findings reported by Greene et al (1995) who noted that controls tended to 

perform equally well across the three time pehods of the AMI. Furthermore, Graham and Hodges 

(1997) did not find any evidence of a time period effect on Al recall in their elderly control group. 

This may point towards the instability of the AMI as a test measure that can be used with 

confidence by different researchers, given that similar samples of elderly controls, matched for age 

and Mini-Mental Examination scores have not emerged as similar on either the personal semantic 

or autobiographical incident components of the measure.

3.6.7.6 Lack o f negative temporal gradient in the AD patient group on the A l schedule o f the AMI 

In the Alzheimer patient group, there was no effect of time period found, with patients performing at 

similar levels across all three epochs on the AMI. Contrary to many of the previous findings in the 

literature (e.g. Greene et al, 1995; Graham and Hodges, 1997) and the original validation study of 

Kopelman et al (1990), there was no evidence of the well documented negative temporal gradient 

commonly found using the AMI, whereby recall of recent events is significantly impaired compared 

to the more remote life epochs. In the current study, a relatively flat gradient of event recall was 

found, which may be indicative of a floor effect in the Alzheimer patient group, despite being well 

matched with previous samples for Mini-Mental examination scores. The patients in the current 

sample were not performing at a more compromised level of cognitive functioning, and as such, the 

failure to replicate a negative temporal gradient for event recall on the AMI represents something of 

an anomaly. Viskontas, McAndrews & Moscovitch (2000) have also reported a lack of a temporal 

gradient on the autobiographical incident schedule of the AMI within a sample of temporal lobe 

epilepsy patients, and argued that such results were difficult to reconcile with consolidation theory 

but were more closely aligned with that of Multiple Trace Theory. More recently, Gilboa et al 

(2005) found an overall flat gradient for both subscales of the AMI in an Alzheimer patient sample, 

which they reported was primarily driven by better performance on recent memory in their patient 

sample (Mean MMSE: 23.9). This ties in well with the current study’s findings, as Gilboa et al 

(2005) propose that the increased dementia severity in Kopelman et al’s (1990) patient sample 

may reflect greater anterograde memory deficits and hence poorer performance on the more 

recent epochs of the AMI. Taken in this light, the present sample may have been performing at a
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higher cognitive level overall than Kopelman’s sample. This is evident when one looks at the mean 

recall scores for both subscales of the AMI, with Alzheimer patients in the present study scoring on 

average 12.2 points higher than Kopelman’s patients on the personal semantic subscale yet 

scoring on average 1.2 points below on the incident subscale. This discrepancy between personal 

semantic and autobiographical incident recall would suggest that the present sample of patients 

showed a somewhat preferential recall for semantics. As the current sample of patients did not 

differ from Kopelman’s sample where event recall was concerned, the failure to show the 

customary negative gradient that would be expected in such cases is a surprising finding. The 

preserved capacity for the recall of semantic information may indeed reflect a process of 

semanticisation across the lifespan for the key events in the current patient sample’s life, Cermak 

(1984) posited that the passage of time and the continuous rehearsal of old memories could 

account for once purely episodic memories acquiring a semantic nature, which would buffer or 

protect them from the effects of the progressive illness (Kopelman, 1993). However, this theory is 

generally used to account for the preservation of the most remote memories, unlike the current 

study where both remote and recent memories are recalled with equal accuracy.

3.6.7.7 Methodological limitations o f the AMI

As a “fast and frugal” and rather gross measure of ABM, the Autobiographical Memory Interview 

provides good discriminative validity in its clear ability to dissociate both personal semantic and 

autobiographical incident recall between elderly controls and Alzheimer patients. However, as 

mentioned previously, the amalgamation of many life periods into three discrete periods represents 

a fundamental methodological failing, with the potential to mask the earlier emergence of deficits 

than has previously been surmised. In the current study, the failure to replicate the negative 

temporal gradient on the Al schedule and the emergence of a flat profile in the Alzheimer group 

presents as something of a caveat for using the AMI, given its propensity to produce disparate 

results with similar samples of participants. This most likely arises from the limited scoring system 

with a clear potential for ambiguity between each of the categories, rather than a fine-grained 

approach commonly adopted in more modern measures (e.g. Moscovitch et al, 1999). 

Furthermore, it has been suggested by a number of researchers that the scoring method of the AMI 

may not be sufficiently sensitive to test autobiographical re-experiencing (Levine et al, 2002; Piolino 

et al, 2002). Likewise the ability for control participants to hit ceiling levels on both schedules of the 

AMI, would question the utility of the measure in the mainstream assessment of ABM and its use 

as a research tool outside the domain of populations with clear-cut memory deficits. As 

documented in Chapter 1, the suitability of many of the questions in the AMI and their scope for 

elaboration by participants represents a clear failing of the measure. It was noted in the present 

study that a number of control participants had not encountered or experienced the events in 

question, for example getting married or having children, and were thus placed at a fundamental 

disadvantage when asked to recall similar events that had happened to a sister or friend. Whether 

such extended events actually represent the domain of memory that is “autobiographical”, of 

course, is something of a controversy.
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3.6. 8 The Autobiographical Fluency Test

As mentioned previously, the Autobiographical Fluency test was modified to chart fluency of 

personal semantic recall, as indexed by the recall of names, and autobiographical incident recall, 

as indexed by recall of events, across the lifespan using the same discrete epochs incorporated in 

the new EAMI measure to enable direct comparison of more ecologically valid life epochs. The 

measure showed good discriminative validity in that it readily discriminated between elderly 

controls and Alzheimer patients on both “names” and “events” subscales. Where fluency of 

“Names” was concerned, elderly controls performed at a significantly higher level across all life 

epochs in comparison with the Alzheimer patients. Likewise, elderly controls recalled significantly 

more events across all life epochs compared with the patient group.

3.6. 8. 1 Fluency for Names across the lifespan in young controls

One of the benefits of using the ABM fluency measure is the circumventing of ceiling effects in 

control participants, thus gaining a better picture of the profile of recall across the lifespan. In the 

young control group, recall of names in the Recent period was at a significantly lower level than 

that of Childhood or Early Adulthood. This should not be taken as indicative of anterograde 

memory deficits in the young control participants, but more likely as symptomatic of the difficulties 

in charting memory recall across such a truncated lifespan. The young controls have encountered 

the greatest amount of new people in their Childhood and Early Adulthood, and due to the short 

space of time between the Early Adulthood epoch and the Recent period, the amount of new 

people encountered is not likely to have changed significantly. Thus the young controls have 

generated significantly less new names given the shorter retention period between the epochs.

3.6.8.2 Fluency for Names across the lifespan in elderly controls and Alzheimer patients

In the elderly control group, there were no significant differences in the recall of names across all 

life epochs. This is in contrast to the findings of Greene et al (1995) who reported a decline in 

fluency for names from Childhood towards Adulthood and Later Adulthood (i.e. memories from over 

40 years old), as opposed to the constant recall in the current study. However, it must be noted 

that in the Greene et al (1995) study, the ABM fluency task used roughly the same epochs as those 

of the AMI, save for the modification for the Recent period in which participants were asked to 

recall memories from over the age of 40 to control for the confounding effects of anterograde 

memory deficits. This modification, whilst endeavouring to rectify the main problem of the AMI, in 

which ABM for a period spanning as much as 40 years between Early Adulthood and the recent 

period is not studied, nevertheless sees the amalgamation of the later adulthood years and recent 

memory, leading to the loss of data regarding the later years in an individual’s life. This may go 

some way in explaining the differential gradients across the lifespan given the methodological 

variations in using more life epochs in the current study. In the Alzheimer patient group, fluency for 

names was highest in Childhood and differed significantly from all other time epochs, however the 

remaining life epochs did not differ from one another which may point towards a floor effect for the 

Alzheimer patients from Early Adulthood onwards. Greene et al (1995) noted a similar trend for 

mild Alzheimer patients to perform more poorly on late adulthood events, suggestive of a temporal 

gradient, yet falling short of being statistically significant.
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3.6.8.3 Fluency for Events across the lifespan in the young and elderly control groups

Where event fluency was concerned, the within-groups comparisons revealed that there were no 

significant differences on event fluency in the young control group across life epochs. In the elderly 

control group, fluency for events was similar in both Childhood and Early Adulthood, yet differed 

significantly from the subsequent epochs, with a decline in event fluency as one approaches more 

recent epochs. It is interesting that recall of events shows a mild “bump” in the Later Adulthood 

epoch, which may reflect the possibility that in the current elderly control sample this was the time 

of most change, which is not surprising given their joining the Active Retirement Association and 

participation in new activities and excursions. The inclusion of a Later Adulthood period is 

therefore an important issue to consider in the development of ABM assessments and the 

modification of existing measures in order to capture the developmental changes that occur in this 

period following the rearing of families and retirement from work, with the proposition that the Later 

Adulthood period might represent a renewed period of growth and activity within active elderly 

individuals. Furthermore, the fluency for events from Childhood was not statistically worse than 

that of Early Adulthood, which goes against the idea of a reminiscence bump for that period, 

however, it must be recognised that the use of a fluency measure is not qualitatively the same as 

the narrative description of those events, and one should not strictly extrapolate from gradients on 

fluency tasks to that of pre-existing descriptive ABM assessment tools such as the AMI.

3.6.8.4 Fluency forevents across the lifespan in the Alzheimer patient group

Event fluency in the Alzheimer group showed significant differences between Childhood and the 

Recent period, as well as preferential recall from the Early Adulthood period in comparison with 

Later Adulthood and the Recent period. This is suggestive of a mild negative temporal gradient, 

similar to that hinted at in the Greene et al (1995) data, yet is bolstered by the inclusion of the Later 

Adulthood period in order to conclusively point towards the emergence of the event fluency deficits 

in the patient group.

In conclusion, much of the data presented here appears to mirror the general findings in the 

literature using fluency as an index of ABM recall. However, a major caveat is warranted here, as 

mentioned previously, the listing of names and events from life epochs cannot be taken as an index 

of the descriptive recollective process of autobiographical event recall. As such, the fluency 

measure represents a much parsed version of ABM assessment, from which one can make very 

few conclusive assertions regarding the loss of contextual details or indeed the accompanying 

recollective experience.

3.6.9 Letter and Category Fluency tasks

3.6.9.1 Between-group differences on fluency tasks

As was expected, there were clear differences between the control groups and the Alzheimer 

patients on the letter fluency task, with young and elderly controls tending to produce on average 

the same number of words (Young controls: 45.43; Elderly controls; 39.43), which in turn were 

significantly higher than in the Alzheimer group (31.1). This finding of impaired letter fluency in AD
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is in keeping with much of the literature within this field, with Coen et al (1996) reporting that letter 

fluency tasks are typically believed to depend on phonemic and/or lexical cues to guide production, 

and reported to be particularly sensitive to frontal lobe dysfunction (Stuss & Benson, 1983; Parker 

& Crawford, 1992). In contrast, category fluency is considered to depend particularly on the 

integrity of the structure of semantic knowledge (Monsch et al, 1994). In the current study, 

Alzheimer patients were shown to be particularly impaired on the category fluency task (mean 

score: 27.35), scoring at significantly lower levels than both the young (mean score: 53.8) and 

elderly control groups (mean score: 42.7). This finding of impaired category fluency in AD is well 

documented in the literature (Coen et al, 1996; Ober et al, 1986), with researchers such as 

Hodges, Salmon & Butters (1992) proposing that the deficit is one of storage degradation due to 

the insidious disease process. As Graham, Emery & Hodges (2004) note, impairment in semantic 

memory is a well established core deficit in Alzheimer’s disease, which can be found in the majority 

of cases from a very early stage of disease and is thought to reflect involvement of the temporal 

neocortex (Hodges & Patterson, 1995). Furthermore, Baldo and Shimamura (1998) have reported 

that both category- and letter-based fluency are significantly affected by frontal lesions, and in this 

sense, the further deficits in letter fluency might suggest the disruption of frontal areas within the 

AD group.

3.6.9.2 Differences in performance on Letter and Category Fluency measures 

Coen et al (1996) note that in a number of studies, patients with AD have been found to perform 

more poorly on category fluency than on letter fluency tasks (Monsch et al, 1994; Hodges et al, 

1990), a deficit proposed by some researchers as “typical” of AD (Hansen et al, 1990; Rouleau et 

al, 1992) and is considered to reflect a characteristic breakdown in semantic knowledge (Hodges et 

al, 1992). However, as Coen et al (1996) argue, there are many inconsistencies within the 

literature, with the proposition that the level of performance on either type of fluency tasks critically 

depends on the letter or semantic category used (Hart, Smith and Swash, 1998). Hart et al (1998) 

acknowledge that the inherent heterogeneity in the profiles of impairments of patients with AD may 

be one potential explanation of such discrepant findings. Coen et al (1996) addressed this issue of 

between-task differences in Alzheimer’s disease and found that elderly control participants scored 

more highly on the category than the letter fluency tasks, a finding that has been reported many 

times over in the literature (Monsch et al, 1994; Butters et al, 1987; Rosser & Hodges, 1994). 

However, this finding was not replicated in the present study, with elderly control participants 

scoring at similar levels on both the letter and category fluency tasks. Whereas Coen et al (1996) 

reported a difference of about 5 points in favour of category fluency, a difference of roughly 3 points 

was reported in the present study. Furthermore, the current AD sample did not exhibit any 

significant difference between letter and category fluency with an average difference of 4 points 

between the two in favour of letter fluency, in stark contrast to the findings of Coen et al (1996) who 

reported a difference of 3 points in their comparison in favour of category fluency.

Mummery et al (1996) revealed a dissociation between letter fluency and category fluency, where 

letter fluency was related to frontal activation and category fluency was more dependent on 

temporal lobe activation. As mentioned previously, the pathology in AD is generally within
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temporal-parietal regions and spreads through to frontal areas with disease progression, resulting 

in the early attentional and notable semantic difficulties documented here. Whilst the AD patients 

were arguably impaired in comparison with young and elderly controls on fluency tasks, there were 

no pronounced differences between the two fluency tasks, which may reflect the fact that patients 

were at quite a mild stage of the disease process (mean MMSE: 24.4) in comparison with the 

patients in the Coen et al (1996) study (mean MMSE: 22.33). Interestingly, the only between-test 

difference to emerge was within the young control participants, whereby they generated 

significantly more exemplars from the Category fluency task (mean score: 53.8) than the Letter 

fluency task (mean score: 45.43), however as will be discussed, this may reflect an education 

effect.

3.6.9.3 Effect of age on performance of fluency tasks

In the present study, the young controls were found to significantly outperform their elderly 

counterparts on the category fluency test, producing on average 12 more items, and also 26 more 

items than the AD patients. The elderly controls produced on average 15 more items on the 

category fluency task than the AD group. Backman et al (2004) note a mild decline in semantic 

fluency in old age, whereas Brickman et al (2005) have shown that ageing is more strongly related 

to the number of words generated on semantic fluency than phonemic fluency tasks, with poorer 

performance associated with increasing age. Graham et al (2004) note that convergent findings 

from studies of patients with semantic dementia and normal participants undergoing brain activation 

point to the left temporal neocortex as a key region in semantic processing (Martin & Chao, 2001). 

Ageing affects not only grey matter density but also white matter density and the number of white 

matter lesions (Chen et al, 2001). Indeed, Fernaeus et al, (2001) have shown that word fluency 

performance on the FAS, which is known to rely on left frontal cortical regions, is affected by 

lesions in the white matter. White matter abnormalities are associated with poor performance on 

tasks of processing speed, executive function and immediate and delayed memory, but not with 

declines in general intelligence measures (Gunning-Dixon & Raz, 2000). Hedden & Gabrieli (2004) 

note that age-related decreases in frontal white matter coherence are correlated with decreases in 

processing speed and reasoning ability, and they interpret such findings as supporting the notion 

that age-related changes in the grey and white matter of the frontal cortex mediate behavioural 

patterns of cognitive ageing in non-demented older populations. However, in the present study, 

there were no differences between young and older controls on the letter fluency test.

There was no effect for age on letter or category fluency in the young control group, however within 

the elderly control group a clear effect of age on category fluency was found, which may explain 

the significant difference between the two control groups on this measure. In the AD patient group, 

there was no effect of age on letter or category fluency test performance. Using a linear 

regression, it was found that there was an overall significant predictive effect for age on the letter 

fluency scores with age accounting for R^=13.6% of the variance. There was an overall significant 

predictive effect for age on the category fluency scores, with age accounting for R^=37.2% of the 

variance. When the groups were analysed individually, it was found that main significant effect for 

age was in relation to category fluency performance within the elderly control group, with 27.6% of
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the variance of scores explained by age. These findings are consistent with the general literature 

documenting age-related changes in such semantic processing domains.

3.6.9.4 Effect of education on fluency tasks

The effect of education on both letter and category fluency has also been documented, with higher 

levels of education associated with better performance on both tasks (e.g. Backman et al, 2004). 

Tombaugh et al (1999) reported that for letter fluency (FAS), education accounted for significantly 

more variance (21.7%) than age (11.85%) while for category fluency, the opposite relationship 

existed, with education and age accounting for 13.6% and 23.4% of the variance respectively. In 

the present study, there was no effect for education on category fluency scores in the young control 

group, yet in the elderly controls a significant effect of education was found for category fluency. 

This was not evident in the AD patient group. From the linear regression, it was clear that there 

was an overall significant predictive effect for education on the letter fluency scores, accounting for 

R^=16.8% of the variance. Where education was concerned, there was an overall significant 

predictive effect for years in education on the category fluency scores, with years in education 

accounting for R^=22% of the variance. When the participant groups were analysed individually, 

education did not appear to exert a significant effect, however it was found to account for 10.1% of 

the category fluency variance in the elderly control group. Category fluency is generally thought of 

as a temporal semantic task, which to an extent depends on the integrity of the frontal system due 

to the involvement of a search process, and is not as education-dependent as letter fluency tasks,

3.6.10 The CERAD Word Acquisition Task

The CERAD word learning task was included in the validation study as a measure of anterograde 

memory capacity, which it was hypothesised would be compromised in the Alzheimer patient group 

due to pathology in the medial temporal lobes commonly manifesting in deficits on such traditional 

“episodic” word acquisition tasks. The task demonstrated excellent discriminative ability across 

groups, revealing clear differences across all three learning trials between the three participant 

groups. Young controls scored at the highest levels, significantly outperforming both elderly 

controls and Alzheimer patients. Likewise, the elderly controls scored at significantly higher levels 

of recall than the patient group. It is interesting to note that the elderly control participants did not 

attain the same levels of acquisition as the young controls, even at the third learning trial, which 

may be attributed to age-related decline, consistently reported in the literature for tasks involving 

cued and free recall, recollection of context, and prospective memory (Grady & Craik, 2000). 

Normal aging is associated with a widespread decrease in cortical volume, including the 

hippocampal formation and related cortical areas, although in many cases memory is only 

minimally impaired (Insausti et al, 1998). Spiers et al (2001) note that many of the memory 

impairments in older adults closely parallel those typically observed in patients with lesions 

involving the hippocampus, which goes some way in reconciling the similar gradients of learning in 

the elderly and Alzheimer group in the current study. The diminished capacity of the Alzheimer 

group, who failed to acquire more than an average of 4 of the 10 target words on the CERAD task, 

is indicative of the insidious disease process, which induces neuronal cell loss, and it is this cell 

loss, particularly the loss of synapses, which Terry et al (1991) posit as the differential factor
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between normal and pathological aging. As such, the CERAD task seems particularly adept in 

teasing apart group differences in the domain of anterograde memory, and represents a tool of 

immense clinical and diagnostic importance,

3.6.10.1 Rates o f acquisition across trials on the CERAD

Looking at the rate of acquisition of the ten words across the three learning trials, it is clear that the 

CERAD task has some utility for administration in young control samples, given that the current 

sample did not attain maximum points until the final learning trial. Young controls displayed 

significant increases in recall across all three of the learning phases, refuting the idea that they 

would hit ceiling by the second trial. The greatest differences appeared between Trials 1 and 2, 

indicating that this was the time of greatest acquisition in the young controls.

In the elderly control group, there were significant differences in learning between Trials 1 and 2, 

and between Trials 1 and 3, yet learning did not improve between Trials 2 and 3, suggesting that 

the elderly controls had reached a threshold or saturation point in terms of acquisition by Trial 2. 

Interestingly, in the Alzheimer patient group, a similar pattern of acquisition emerged, albeit at a 

significantly reduced level. The Alzheimer group showed significantly improved learning in Trials 2 

and 3, as compared with Trial 1, yet did not increase in acquisition scores beyond Trial 2, again 

suggestive of a threshold of learning. Looking at the learning curves across the three thals, it is 

evident that there is a similar underlying process at work for the three participant groups, with 

similar gradients of learning present in the young and elderly controls, and Alzheimer groups, at 

differential levels of performance. However, whereas the elderly controls and Alzheimer patients 

tend to remain at a stable level from Trials 2 to 3, the young controls proceed to acquire further 

material and attain the maximum score on recall by Trial 3.

3.6.10.2 Delayed Recall on the CERAD

On the delayed recall component of the task, there were significant differences between the three 

participant groups, with young controls scoring on average 1.6 and 7.9 points higher than the 

elderly controls and Alzheimer patients respectively. Elderly controls also scored significantly

higher than the Alzheimer patient group, with many of the latter failing to recall any words at all

following the delay period. This points towards the well documented anterograde memory deficits 

characteristic of Alzheimer’s disease (Butters et al, 1987), yet also hints at a somewhat 

compromised ability in the elderly control group, or conversely demonstrating the high task 

demands of the CERAD and its avoidance of ceiling effects in elderly samples through the use of 

ten test stimuli.

3.6.10.3 Recognition component o f the CERAD

Performance on the recognition task revealed clear ceiling effects in the young and elderly control 

groups with all young controls scoring the maximum 10 points, and the elderly controls scoring on 

average 9.9 out of 10. This would suggest that the recognition component of the CERAD is not as 

efficacious in discriminating between participant groups as the free and delayed recall components. 

However, when the Alzheimer patient group was included in the analysis, significant differences on
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the recognition component emerged, with the patient group significantly compromised in their 

recognition scores in comparison with the two control groups. Nevertheless, the Alzheimer patients 

were able to correctly identify on average 7.7 previously seen items and reject on average 8.3 of 

the lures on the recognition task. This somewhat preserved capacity for recognition memory within 

the AD group may represent the extent to which subdivisions within the medial temporal lobe are 

affected by the disease pathology, as Davachi, Mitchell and Wagner (2003) have reported that 

encoding activation in the perirhinal cortex predicts recognition of items following a delay, but not 

subsequent source recollection. Whereas the AD patients demonstrated clear decrements in the 

free recall of items, the residual recognition capabilities might point to preserved extra-hippocampal 

structures subserving the recognition process.

3.6.10.4 “Remember/Know” judgments on the CERAD recognition task

The Remember/Know paradigm was included as a potential index of accompanying states of 

consciousness during the CERAD word recognition task. It was deemed important to look at the 

percentages of “Remember” judgments on the Remember/Know paradigm for those items correctly 

identified as previously seen on the recognition component of the CERAD task in order to establish 

if there were differences between participants, potentially reflecting variations in the accompanying 

state of conscious awareness. There were no differences in the number of Remember judgments 

made between young and elderly control participants with both participant groups tending to give 

on average 89%(elderly) and 96% (young) of judgments as “Remembered,” In the Alzheimer 

group, this was reduced to 61%, which was statistically significantly lower than that of the young 

and elderly controls. An inherent problem with the R/K paradigm, as mentioned in Chapter 1, is 

whether one can reliably assert that the conferring of a “Remember” judgment is similar to that of 

episodic memory infused with autonoetic consciousness. As Hicks and Marsh (1999) note, if 

participants decide in a single step whether an item is R, K, or new, they will tend to use the R and 

K labels to indicate strong and weak memory rather than episodic and non-episodic memory. 

Despite the fact that the modifications suggested by Wheeler and Stuss (2003) were used in order 

to adequately explain the distinction between the two concepts, it remains dubious as to whether 

participants were reporting on their subjective recollective experience or something more closely 

related to confidence judgments. On a number of occasions, particularly in the Alzheimer patient 

group, comments such as “ I l<now I have seen it before, I remember it” were used, demonstrating 

the inherent difficulty in teasing apart the two terms, when they are so closely intertwined in 

common day parlance. Ostensibly, one could easily assert that these individuals “knew" they had 

seen the words on a previous study occasion, rather than endorsing the phenomenon of 

Remembering. It would further appear that this ambiguity in responses could lead to experimenter 

bias, whereby the experimenter, unwittingly or not, codes the responses of controls as “R” 

judgments and those of patients as “K” judgments given the fact that this study was not blinded. If 

it is to be accepted that the Remember and Know judgments are reliable estimates of episodic and 

non-episodic memory respectively (e.g. Eldridge et al, 2000), the results of the present study could 

be taken as suggestive of an impoverished ability to recollect the original learning experience or 

source of acquisition. However, a fundamental theoretical problem in this approach is the 

extrapolation from list-learning paradigms and R/K judgments based on recognition, to the domain
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of autobiographical memory, something which must be considered as a conceptually different entity 

and mediated by distinct underlying neural substrates.

3.6.11 Conclusion regarding validation measures

From the above discussion, it is clear that the selected measures included in this validation study 

demonstrate robust discriminative validity and point towards the reliable decrement in both 

personal semantic and autobiographical incident recall in the Alzheimer patient group. 

Furthermore, such recall is likely to be temporally graded where incident recall is concerned. Letter 

and category fluency measures point towards the likely fronto-temporal pathology in the Alzheimer 

group, with further evidence conferred by the findings of impoverished delayed recall on the word 

acquisition task, thus confirming previous findings of stark anterograde deficits in AD. Based on 

the above findings, particularly within the ABM comparison measures, it was hypothesised that 

similar patterns of decline would be evident in the AD sample on the EAMI, with distinct 

discrimination between participant groups due to the specific scoring protocol on both personal 

semantic and event schedules, culminating in a robust replication of the negative temporal 

gradient. Where the behavioural markers of autonoetic consciousness were concerned, directional 

hypotheses were not made, however. It was expected that there would be a clear deficit in 

autonoetic capabilities in the AD group, though predictions regarding how this impaired capacity 

would manifest in terms of behavioural markers were more exploratory.

3.6.12 The Episodic Autobiographical Memory Interview - Personal Semantic Recall

3.6.12.1 Discriminative validity for recall o f Names

A clear problem regarding the suitability of the personal semantic schedule was the emergence of 

ceiling effects in the two control participant groups. Where the recall of names was concerned, 

young and elderly controls scored at the maximum level across virtually all life epochs save for a 

slight dip in the Later Adulthood period for elderly controls. There were no differences in recall of 

names between the control groups. However, Alzheimer patients began to show impaired capacity 

to recall names from the Later Adulthood period onwards into recent life, with significantly reduced 

scores in comparison with the elderly control group.

3.6.12.2 Recall o f Names across the lifespan

A within-groups analysis revealed that there were no significant differences in recall of names in 

both the young and elderly control groups across all life epochs, which is consistent with previous 

hypotheses that these individuals would not exhibit any impairment on such items. In the 

Alzheimer patient group, there was evidence of a very mild negative temporal gradient, with recall 

of names in the Recent period significantly reduced compared with that of Childhood. This is in 

keeping with the literature documenting the relative preservation of memories from the more 

remote epochs of the Alzheimer patient’s life, which would be explained by consolidation theories 

as indicative of the storage of such memories in temporal neocortical areas as opposed to requiring 

hippocampal involvement (Squire & Alvarez, 1995).
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3.6.12.3 Discriminative validity for recall o f “Daily Living”

Where recall of “daily living” was concerned, the utility of this question as a test item must be 

strongly called into question, given its less than promising capacity to discriminate between 

participant groups. A significant group difference was found for the Later Adulthood period, where 

Alzheimer patients appeared to be more impaired than their control counterparts. However, this 

difference was not noted in the Recent period, which would appear to contradict much of the 

theorising regarding the emergence of anterograde memory deficits and the negative temporal 

gradient in Alzheimer’s disease in comparison with healthy controls. The dip in the Later Adulthood 

period, as such, may represent something of a spurious finding, with little differentiating this from 

previous epochs in terms of daily activities.

There were no significant differences across the life periods in either the young or healthy elderly 

control participants for recall of daily living. Furthermore, the recall of daily living did not appear to 

differ across epochs in the Alzheimer group, which would strongly suggest that the “Daily Living” 

question on the EAMI does not represent an efficacious alternative to the “Recall of one’s Address” 

question included by researchers such as Kopelman et al (1990) and Piolino et al (2002). The lack 

of discriminative validity would suggest that perhaps this question should be modified or removed 

from the test assessment entirely.

3.6.12.4 Discriminative validity fo r recall o f “Important Dates”

This question appeared to display the best discriminative properties, given that significant 

differences in recall of important dates emerged across all life epochs between the elderly and 

Alzheimer patients. However, following a Bonferroni correction for multiple comparisons, the 

difference between the groups was negated in the Early Adulthood period, which may suggest a 

mild bump or preferential recall for this epoch in the Alzheimer group.

Within-group analyses revealed that the recall of dates from the Recent period was significantly 

better than that of Childhood in the young control group, which intuitively makes sense given the 

much shorter retention period between encoding and recall for such material. In the elderly control 

group, this pattern of preferential recall of dates in more recent epochs was also evident, with 

recent recall significantly higher than that of Later Adulthood. Furthermore, elderly controls proved 

more adept at dating important events from Early Adulthood compared with Childhood and the 

Later Adulthood period, which may lend some support to the idea of preserved recall from this time 

of greatest personal and developmental change (Robinson, 1992; Conway & Rubin, 1993). The 

dip noted in Later Adulthood may reflect a “lull” in life events aside from the birth of grandchildren, 

which one could argue represents something close to but not entirely autobiographical, given that 

such events are usually relayed to the participant by the family member concerned and as such 

may not be as richly detailed or as temporally precise as other more personally relevant and 

directly experienced events from previous epochs. In the Alzheimer group, there were significant 

differences in temporal specificity between Childhood and Early Adulthood, and between Childhood 

and the Recent period. The recall of dates was most temporally precise in the Early Adulthood 

period with better recall compared with all other life epochs on the EAMI. Rather than suggesting
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that Childhood, as the most remote period, shows the greatest preservation of material in 

Alzheimer’s disease, it would appear that in the current sample, preferential recall of semantic 

material is observed in the Early Adulthood period, suggesting that the division of epochs according 

to the assessment used has a large bearing on the emergence of temporal gradients and the 

hypothesised preservation of information for the most remote time periods.

3.6.12.5 Differences on personal semantic recall between the EAMI and Piolino et al (2002)

measure

Comparing the current findings on the personal semantic subscale with those reported using an 

analogous assessment tool (Piolino et al, 2002) it is evident that both measures have produced 

interesting disparities. Whilst Piolino used a decade-by-decade approach, and reported the decline 

in autobiographical information (personal semantics) with increased age and time interval, the 

current EAMI departs from such findings given that the elderly controls in this sample did not differ 

significantly in personal semantic recall compared with their younger counterparts. In both studies, 

however, the younger controls performed at a ceiling level on the personal semantic task. Given 

that Piolino et al (2002) have not reported any screening information such as scores on the MMSE, 

it is not possible to attribute the difference between such elderly control groups as arising from 

overall differences in global cognitive functioning, however one could speculate that the present 

elderly sample potentially represents a “supercontrol” sample with higher than normal semantic 

recall capacity. Looking at the life epochs individually there were no significant differences in total 

personal semantic recall between the two control groups, again running counter to the findings of 

Piolino et al (2002) who claim to have found a time interval effect with control participants recalling 

less information with increased time interval. Piolino et al (2002) did not analyse their personal 

semantic questions separately but rather presented the information in terms of totals, whereas in 

the current study an attempt has been made to look at different types of personal semantic recall, 

namely names, daily living and important dates, and their temporal gradients and decline over time. 

This approach has clearly revealed the differential recall of various types of personal semantic 

information, with notable diagnostic efficacy shown by the “important date” temporal specificity 

question. The amalgamation of all the personal semantic information into totals in the case of 

Piolino et al (2002) potentially may serve to obscure such findings on the different questions. 

Furthermore, Piolino have restricted their investigation of personal semantic recall to elderly control 

participants exclusively, as in subsequent patient studies using their TEMPau measure (e.g. Piolino 

et al, 2003), they solely administer the episodic component of the assessment. Thus it is not 

possible to glean further convergent or divergent validity for the personal semantic subscales of the 

two measures where the Alzheimer patient samples are concerned.
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3.6.13 The Episodic Autobiographical Memory interview - Event details recall

3.6.13.1 Discriminative validity o f the event details schedule

The EAMI event detail schedule showed excellent discriminative validity in its ability to distinguish 

performance of healthy elderly controls from that of the Alzheimer patient group. A significant main 

group effect emerged with the healthy control individuals performing at a much higher level where 

recall of contextual details was concerned. Looking at the recall of contextual details across the 

lifespan, a reminiscence bump emerged in the Early Adulthood period for the young control 

participants, most likely indicative of this being a period of most change and development in their 

lives. Robinson (1992) has suggested that events during adolescence and early adulthood period 

are best recalled compared to surrounding epochs as they benefit from more effective cues such 

as first time experiences. Furthermore, it is argued that events during this time are more important 

and emotional, and thus known to be especially vivid memones (Conway, 1995). Recall in the 

Childhood epoch was less detailed in comparison with all other epochs for young controls, as was 

also evident in the elderly control group. For the older control participants, memories became 

progressively more contextually rich as one approached the more recent epochs, with the recent 

period benefiting from appreciably higher levels of phenomenological detail. This effect is similar to 

the findings of Piolino et al (2002) using their event scale on the TEMPau measure, who found that 

memories scored as “strictly” episodic demonstrated gradual negative effects of age group and 

time retention, Piolino et al (2002) thus argued that in normal ageing, a part that renders memory 

“truly” episodic, namely “myriad details” (p.252) is effectively lost, and seek to corroborate this with 

the findings of Moscovitch et al (1999) who showed a deficit of recall of details with time interval in 

older participants using the Events Details Checklist. Piolino et al (2002) claim their findings 

invalidate the commonly invoked Ribot’s law (1881), according to which recent knowledge, 

whatever its nature, is more affected than old knowledge in normal ageing. The present study 

findings are in line with those of Piolino et al (2002) given the failure to find any evidence of a 

decrement in contextual details as one approaches more recent epochs within the elderly control 

group. In order to account for the less detailed memories in Childhood, Piolino et al (2002) posit 

that memories from this penod are not encoded episodically, and this accounts for the fact that 

adults cannot recall memories from this period with autonoetic consciousness (Perner & Ruffman, 

1995; Wheeler, 1999; Wheeler et al, 1997). However, as will be argued presently, the method of 

assessing autonoetic consciousness by recall of contextual details alone is believed to represent 

but one facet of a more qualitatively sophisticated construct, for which the results from the EAMI’s 

autonoetic subscale will represent a necessary adjunct to traditional detail-based methods.

3.6.13.2 Impoverished recall o f contextual details in the Alzheimer patient group

A significant group by epoch interaction was found in terms of recall of details, with Alzheimer 

patients demonstrating impoverished contextual detail recall across all life epochs compared with 

elderly controls. These differences began to manifest from the earliest epoch, Childhood, and 

persisted onwards throughout the lifespan. Thus, from the outset, Alzheimer patients appear to 

exhibit impoverished recall of phenomenological details during ABM recall. Using the TEMPau 

measure with a sample of Alzheimer patients, Piolino et al (2003b) found a similar gentle Ribot’s 

temporal gradient corresponding with previous studies attempting to measure what would now be
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deemed as “standard episodic” memory (e.g. Kopelman et al, 1990; Graham & Hodges, 1997; 

Thomas-Anterion et al, 2000). However, by applying their “truly” episodic criterion, Piolino et al 

(2003b) documented an ungraded autobiographical amnesia for Alzheimer patients, in marked 

contrast to the current study using the EAMI, where a distinct negative temporal gradient emerged 

from the Early Adulthood period onwards. This discrepancy may arise due to the differences in 

carving up the lifespan, given that Piolino et al (2003) aggregated the EAMI Middle and Later 

Adulthood epochs into one global period of “>30 years” which ran up to 5 years ago. As has been 

mentioned previously, findings can be affected according to the conceptualisation of the episodic 

construct and the nature of the assessment used, given the current penchant for equating recall of 

details as the key episodic criterion. In keeping with the current results, Piolino et al (2003) noted 

that the preserved remote memories in the Alzheimer group had a predominantly semantic 

character in line with the views of others (e.g. Cermak, 1984; Butters & Cermak, 1986; Warrington 

& McCarthy, 1988).

3.6.13.3 Recall o f contextual details in the elderly control group

Similar results have been reported by Levine et al (2002), who found a tendency for older control 

participants to produce less specific memories and more “external” details, taken to index semantic 

memory. In contrast, younger adults exhibited greater recall for internal details, which were 

purported to reflect episodic re-expenencing (Levine et al, 2002). A somewhat dissimilar profile of 

recall was found in the older participants in Levine's study in the “recall condition" as compared 

with the current EAMI study, with a relatively flat profile compared with the present study’s 

increasing recall of contextual details from Childhood to the Recent period. Levine’s elderly 

participants did not show any preferential recall of details for any particular epoch in the un-cued 

condition, yet demonstrated significantly higher “episodic” (higher internal details) in the specific 

probing condition in Life Period 5, “within the last year”. However, if one views the EAMI as a form 

of specific probing, given the questions broached by the experimenter to elicit seven types of 

contextual detail, the two profiles are broadly similar with increasing contextual detail as one 

approaches the more recent epochs. These differences between epochs are more pronounced in 

the EAMI measure, possibly due to the variations in scoring systems used, given that the EAMI is 

scored out of a maximum of 7 points, whereas Levine et al (2002) used a 3-point scoring system 

for each of their 6 rating scales.

3.6.13.4 Discriminative validity o f the EAMI

To conclude, it would appear that the EAMI demonstrates excellent discriminative validity, capably 

dissociating between elderly controls and Alzheimer patients on both personal semantics and event 

details schedules. In keeping with the more current conceptions of contextually rich recall, the 

EAMI has provided a profile of results closely aligned with that of Piolino et al (2002) and Levine et 

al (2002) with the observation of a recency effect in the elderly controls where the recall of 

contextual details are concerned. Furthermore, the emergence of a clear negative temporal 

gradient on the event details schedule in the Alzheimer patient group can be readily accounted for 

in the literature.
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3.6.14 Convergent validity of the EAMI

Having discussed the results of the EAMI with regard to current developments within the literature, 

it is now necessary to establish if the EAMI exhibits good convergent validity, by comparing the 

profile of recall on both subscales (personal semantic and event details) to the standard measures 

of ABM included in this validation study. Furthermore, the inter-correlations between the subscales 

of the EAMI and those on the ABM validation tasks will also be discussed in keeping with Slick et 

al’s (2006) assertions that this represents a form of test-criterion relationships by establishing 

correlations with previously available tests.

3.6.14.1 Comparison of personal semantic patterns of recall

On the personal semantic subscale of Kopelman et al’s AMI, young control participants in this 

study were at a ceiling level scoring at the top end of the scale across all epochs. This was also 

evident on the EAMI, with no decrements in personal semantic recall across the lifespan, as is to 

be expected in a young control group. The elderly controls however, showed a slight drop in 

Personal Semantic recall on the AMI in the recent epoch, which is in direct contrast to the gradients 

of recall originally reported by Kopelman et al. Accordingly, elderly control participants are 

expected to show a mild incline from Childhood to Recent times, whereas in the current sample, 

the opposite trend has been demonstrated. This may be related to the limited range of questions 

that in many cases are simply not suitable for participants, as mentioned previously. In contrast, on 

the EAMI. the pattern of personal semantic recall for the elderly controls was more variable across 

the additional life epochs, with the emergence of a mild reminiscence bump for Early Adulthood 

and a slight dip in personal semantic recall for Later Adulthood, followed by an increase again in 

the recent period. The Alzheimer patient group showed a pattern of decline from Adulthood to 

Recent times on the AMI, with a much flatter drop off than in the original Kopelman validation 

study, which may reflect the fact that the Alzheimer patients in the current study were at a higher 

level of cognitive functioning than those used in Kopelman’s study, however, as noted previously, 

information regarding Mini-Mental scores for the Alzheimer patients in the Kopelman validation 

study is not available.

3.6.14.2 Convergent validity - Comparison of temporal gradients on Event Recall in AD

It is well documented in the literature that patients with Alzheimer’s disease will exhibit impaired 

recall of autobiographical events in the most recent epochs with this decrement extending 

backwards in a temporally graded manner, leading to the classic negative temporal gradient. On 

the event details subscale of the EAMI, the Alzheimer patient group displayed evidence of such 

temporally graded event recall, with a notable decline in event details from Childhood onwards 

towards the more recent epochs. There was no evidence of preferential recall in the Early 

Adulthood period as compared with Childhood, yet all other epochs were compromised in terms of 

event recall. This deficit manifested itself from Early Adulthood onwards with no significant 

differences in event recall between any of the subsequent periods (Middle Adulthood, Later 

Adulthood and Recent). A similar pattern of event recall was evident on the Autobiographical 

Fluency measure, with Alzheimer patients showing impoverished recall of contextual details from
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Early Adulthood onwards. Thus the profile of the temporal gradient on the EAMI is markedly 

similar to that obtained by the Autobiographical fluency measure for the Alzheimer group, most 

likely due to the modification of the latter to incorporate similar time periods.

3.6.14.3 Control participants’ event recall on the EAMI and AB fluency test

In the control groups, the converse trend was evident on the EAMI, with increasing levels of 

contextual detail as one approached more recent epochs. There was a notable “reminiscence 

bump” for young controls in the Early Adulthood epoch, consistent with the idea that this epoch is 

associated with the most developmental, emotionally salient, and personally significant changes 

(Conway, 1995). In the elderly control group, the trend of increasing contextual detail for more 

recent epochs was also evident, however there was no obvious reminiscence bump for the Early 

Adulthood period. This may be due to the larger retention interval between Early Adulthood and 

time of recall for the elderly controls, in comparison with the much shorter retention interval for 

young controls. Where comparison across the same epochs on the ABM fluency task is 

concerned, there are obvious differences in the profiles of recall on the two measures. In terms of 

event fluency, the young controls exhibited something of a reminiscence bump in the Early 

Adulthood period following which recall was at a lower and more stable level up to recent times. In 

the elderly control group, event fluency took a downward trend from Childhood yet showed an 

increase from Later Adulthood onwards. However, as mentioned previously, this may be reflective 

of the participant group who joined the Active Retirement Association in the Later Adulthood period 

and thus began to engage in more activities and events from this epoch onwards. Both the EAMI

event subscale and Event fluency on the Autobiographical fluency task appear to show similar

group differences between the elderly controls and Alzheimer patients, yet the emergence of 

different profiles of recall across the life span most likely reflects the fact that the listing off of a 

number of events is not the same qualitatively as the description of contextual details pertaining to 

those events, and as such the two measures are attempting to tap into similar yet largely different 

constructs.

3.6.14.4 Comparison of groups’ event recall on the EAMI and Kopelman et al’s AMI 

Looking at the profile of recall in the three participant groups on Kopelman’s AMI, compared with 

the EAMI, it is evident that the gradients are quite different between the two measures. As noted 

previously, the young control participants are almost at ceiling on the autobiographical incident 

subscale of the AMI, and show a relatively flat profile across the three life epochs. However, a 

clear reminiscence bump is evident on the EAMI with a steadily increasing profile towards more 

recent epochs. In the elderly control group, recall of events on the AMI undergoes a slight dip in 

the Adulthood epoch, which is something of an oddity in this sample. Recall of events then takes 

an upward trend again in the recent epoch. However, on the EAMI, the elderly controls show a 

steadily escalating trend of increased contextual detail for the more recent epochs. It is noteworthy 

that in the Alzheimer group, the negative temporal gradient commonly documented in the literature 

on the AMI (e.g. Greene et al, 1995), was not found with the current sample, yet was demonstrated 

using the EAMI. The gentle downward trend observed on the AMI may be indicative of a floor 

effect on this measure. Where the EAMI is concerned, the Alzheimer sample demonstrates a slight
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reminiscence bump for the Early Adulthood period, with a marked compromise in ability to recall 

event details from the subsequent life periods. The fractionation of the lifespan into five discrete 

epochs using the EAMI, as opposed to the gross distinction between three epochs using the AMI, 

is most likely accountable for such discrepancies in terms of temporal gradients on the measures. 

At best, Kopelman et al’s AMI represents quite a gross index of general incident recall from the 

past, with the Early Adulthood, Middle Adulthood and Later Adulthood epochs of the EAMI 

measure aggregated into one “Adulthood” measure on the AMI. This amalgamation has resulted in 

a wealth of data regarding the emergence of difficulties in the Alzheimer sample in terms of event 

recall being overlooked. Furthermore, the difference in scoring systems may also account for the 

flatter profiles in participants’ recall on the AMI, given that memones are scored out of a possible of 

3 marks, in comparison to the finely grained 7 point scoring system of the EAMI.

3.6.14.5 Intercorrelations with standard tests of Autobiographical Memory

Similar to the approach Kopelman et al (1990) took in their validation of the AMI, the present study 

has sought to gain additional validity in support of the EAMI by correlating the scores on both

subscales with presently available measures of autobiographical memory. Looking at the results

from each participant group separately, it was evident that there were no intercorrelations among 

the measures in the young control group, given the ceiling effects exhibited by the young controls 

on the personal semantic subscale of the EAMI and across both of Kopelman’s AMI subscales (PS 

and Al).

3.6.14.6 Intercorrelations among assessments in the elderly control group

In the elderly control group, there were significant correlations between the total details on the 

EAMI and the two subscales on Dritschel's autobiographical fluency test (Names and Events). 

Furthermore the two subscales of the autobiographical fluency test showed a high degree of 

correlation, highlighting the potential overlap between the constructs of episodic and semantic 

memory on this measure. This was evident in the scoring of the fluency test, given that issues 

such as specificity, or richness of details are eschewed in favour of awarding a point for each 

memory that is recalled be it repeated, overgeneral, or otherwise. Thus memories that are 

awarded points on the “Events” component of Dritschel’s measure, may not necessarily be 

episodic in the current conceptual sense as defined by researchers such as Piolino (2002, 2003) or 

Levine (2002) and would most likely be classified by such scoring systems as semanticised or 

overgeneral accounts. Such events tended to represent repeated events rather than once-off truly 

episodic occurrences, for example, “Going to school” or “holidays abroad with my family” and so 

on. In the elderly control group, the EAMI PS subscale correlated to an extent with the EAMI 

events scale, suggesting there is a common underlying element being assessed by these scales, 

as it is inevitable that event-based memory will contain to some degree elements that are of a more 

semantic character. This suggestion gains further credence given the correlation between the 

EAMI events scores and the Dritschel personal semantic scale and to a larger extent with the 

Dritschel event subscale, suggesting that the EAMI is indeed measuring something other than 

personal semantic memory. An interesting point to note is that the Kopelman AMI measure failed
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to correlate with any of the other measures of autobiographical memory within the elderly group, 

most likely reflecting ceiling effects, which were avoided by using the Dritschel fluency measure.

3.6.14.7 Intercorrelations among assessments in the Alzheimer patient group

In the Alzheimer patient group, the Kopelman PS scale correlated well with the Al scale as would 

be expected given the potentially contaminated recall of “standard episodic” memory on the AMI 

with semanticised elements, consistent with the assertions of Piolino et al (2002) who argue that 

the AMI incidents subscale is not clearly episodic as it also takes into account semantic recall. The 

Kopelman PS subscale correlated well with the PS subscale of the EAMI, suggesting the same 

construct of semantic memory is being assessed by both measures. The total event details 

schedule of the EAMI also correlated well with the PS subscale of the AMI, which is somewhat 

surprising, yet may reflect the semanticised nature of the memories being recalled by the 

Alzheimer patients on the EAMI measure. This is further reinforced given the fact that this 

correlation was not observed in the elderly control group, where the episodic memories are 

perhaps differentiated to a stronger degree with less semanticised elements, and represent a 

construct that is fundamentally different to personal semantic memory. There is further evidence to 

suggest that Kopelman’s incident subscale may in fact not be assessing episodic recall given its 

correlation with the personal semantic subscale of the Dritschel fluency measure and to a lesser 

extent with Dritschel’s event scale. As mentioned previously, the construct validity of Dritschel’s 

event scale and whether it represents episodic memory per se is tenuous at best, given the 

dubious scoring system, therefore it is not surprising that Kopelman’s incidents and Dritschel’s 

events should correlate well together and also with the personal semantic counterparts on the 

measures. Furthermore, the incident scale of Kopelman’s AMI correlated with the PS and event 

subscales of the EAMI, suggesting there are common elements being assessed by both measures, 

yet when we consider that the PS and Events scale of the EAMI correlated well with each other, it 

is arguable that the common underlying construct being measured maybe that of the semantic 

elements embedded within recall of autobiographical events.

3.6.14.8 Conclusion regarding convergent validity o f the EAMI

The evidence presented here for the convergent validity of the EAMI as a test of autobiographical 

memory is robust. Not unlike Kopelman et al’s (1990) original validation study, stronger 

correlations were found in the Alzheimer patient groups rather than in elderly controls, which most 

likely reflects ceiling effects in the control participants and increased variability within the patient 

groups. Using the AMI, Kopelman also found Personal Semantics and Autobiographical Incidents 

to be correlated, of which the same has been found regarding the personal semantic and event 

details subscales of the EAMI. This also occurs with the “Names” and “Events” components of 

Dritschel’s autobiographical fluency test, and is indeed likely to occur with any test that proceeds 

along the traditional “standard” conception of episodic memory. Whereas Tulving (2002) has more 

recently clarified the nature of what a truly episodic memory entails, it would appear that using the 

traditional assessments of ABM, both personal semantic and autobiographical incidents may be 

more semantic than episodic, and therefore more closely aligned than their fractionation via such 

labels would suggest. Furthermore, the elements of the details schedule of the EAMI that



approximate “episodic” recall on the AMI, such as what/where/when, will invariably blur the picture 

given the propensity for such elements to become semanticised. It is clear that whilst the EAMI 

does indeed converge along the same lines as standardised measures of ABM, this is not sufficient 

evidence to equate the recall of contextual details on the events subscale with that of episodic 

memory, given our qualms regarding the use of this term with respect to any of the currently 

available measures. As will be discussed presently, it is argued that it is only the additional 

qualitative elements in the EAMI autonoetic subscale that can distinguish a recalled event as 

“episodic" or “semantic” in nature, in keeping staunchly with Tulving’s assertions (2002).

3.6.15 Intercorrelations of EAMI with standard neuropsychological measures 

A further component of this validation study was the inclusion of standard neuropsychological test 

measures such as letter and category fluency tasks, the CERAD word acquisition task, and the 

Remember/Know paradigm, in order to ascertain if the EAMI would correlate with any of these 

measures. It is commonly posited that the letter fluency test recruits frontal-subcortical areas 

(Martin & Chao, 2001), whereas category fluency is more a temporal-semantic task. However 

category fluency also requires the integrity of the frontal system and is executive to the extent that 

it involves a search process. The CERAD word acquisition task is a measure of anterograde 

memory, known to rely on the medial temporal lobes, whilst the Remember/Know paradigm 

judgments are posited to reflect episodic and semantic memory systems respectively.

In both the young and elderly control groups, letter fluency correlated with category fluency as 

would be expected, yet in the elderly control group letter fluency also correlated well with the 

semantic element of Dritschel’s autobiographical fluency test, as did category fluency. However, 

there were no correlations between the letter and category fluency tasks with either subscales of 

the EAMI, which may indicate that the tasks are measuring broadly different domains. Likewise in 

the Alzheimer group, category fluency correlated with the semantic component of Dritschel’s 

autobiographical fluency test. Delayed recall on the CERAD word acquisition task correlated highly 

with category fluency scores in the elderly control group, presumably reflecting the recruitment of 

frontal areas in the retrieval and search processes. The CERAD was also found to correlate with 

both elements of Dritschel’s autobiographical fluency test and to a lesser extent with the event 

schedule of the EAMI, potentially reflecting a similar underlying process in the retrieval of past 

material and delayed recall on the word learning task. There was not enough variation within the 

recognition scores on the CERAD to correlate with any of the measures, given the fact that the 

young and elderly controls scored at ceiling level on this aspect of the task. However, where 

Remember/Know judgments were concerned, in the young control group, the only significant 

correlations to emerge were those between Remember judgments on the recognition task in the 

CERAD and delayed recall on the CERAD. In the elderly group. Remember judgments correlated 

well with the event schedule of the EAMI, a finding which points tentatively to the instantiation of 

autonoetic consciousness during event recall, yet will be teased apart more conclusively via the 

autonoetic subscale. Recognition scores and Remember judgments on the CERAD did not 

correlate significantly with any other validation measure in the Alzheimer group, however, the 

delayed recall component of the CERAD correlated with both personal semantic and event
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subscales of the EAMI, possibly reflecting the insidious anterograde memory deficits characteristic 

of the disease process.

3.6.16 Utility o f the Remember/Know paradigm for recall o f ABMs

The main patterns to emerge from the inclusion of the standard neuropsychological measures in 

the correlation matrix possibly reflect the different underlying neural substrates recruited by each 

task, with items such as the Remember judgments correlating well with the event details of the 

EAMI. This reinforces the previous findings of Piolino et al (2003b) who found using the TEMPau 

measure that a higher number of Remember judgments were supplemented with additional 

“episodic” details than those of Know judgments. However, the difference lies in the fact that the 

R/K judgments in the current study were not made in conjunction with the EAMI test, but were 

included as a control measure on the CERAD recognition task. The R/K paradigm has more often 

been used on standard word learning tasks, as in the current study, and it is cautioned against 

using it within the domain of ABM recall, given the fact that semantic elements will be inextricably 

bound up with the "episodic’’ or otherwise recall of an event. Therefore, the event recall will 

invariably represent some elements of semantic recall, which judgments on the Remember/Know 

paradigm may mask, given the equating of R and K judgments with episodic and semantic memory 

respectively. As will be discussed presently, the inclusion of a continuous re-experiencing scale 

may remedy this problem of terminology and scoring to some extent. The correlations between the 

delayed recall component of the CERAD with both subscales of the EAMI presumably reflect the 

efficacy of both measures in uncovering impoverished recall in the more recent epochs in the 

Alzheimer patient group. However, it is interesting that neither of the letter or category fluency 

tasks correlated with the EAMI scales, running counter to the previous hypotheses. The ceiling 

effects on the personal semantic subscale of the EAMI might go some way to account for this 

failure to find a significant effect, yet the underlying processes mediating performance on each task 

may also be fundamentally different.

3.6.17 Summary o f validity o f the EAMI

This validation study has demonstrated that the EAMI measure exhibits many of the key desirable 

aspects of validity espoused by Slick et al (2006). In summary, the EAMI shows marked 

discriminative ability on both subscales in differentiating performance of patients with mild 

Alzheimer’s disease from that of healthy elderly controls. Differences across life epochs are also 

evident, contributing overall to the idea of a robust “response process”, in which the test proves 

adept at measuring the same construct in different populations, in this case participants of 

considerably different ages and those representing pathological ageing (Spreen et al, 2006). 

Further evidence of an adequate response process was obtained in the sense that performance on 

the EAMI was noted to relate to the domain being measured, as gleaned from the correlation study, 

in which both personal semantic and event based recall correlated well with previously 

standardised tests of ABM. This convergent validity is supplemented by the idea of divergent 

validity, given the differences in the temporal profiles on the EAMI subscales in comparison to that 

found using older measures of ABM. Consequently, while it is demonstrated that the underlying 

constructs are essentially the same, the EAMI nevertheless represents a departure from traditional
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assessments in its attempt to measure something more conceptually advanced in a more 

methodologically stringent manner. The content-related evidence has been provided in Chapter 2 

in the description of the conceptual underpinnings and development of the EAMI in terms of the 

theoretical model on which the measure is based, the administration and scoring procedure for the 

test, and a review of literature with supporting evidence for the development of the instrument. 

Likewise, the construct-related evidence has been provided in the formal definition of the construct 

of episodic memory and the formulation of the precise autonoetic subscale with which to measure 

this construct. Identifying relevant sample groups reflecting the populations of interest provides 

excellent criterion-related evidence in support of the validity of the EAMI, as does the 

demonstration of the test’s sensitivity to developmental changes and correlations with other 

standard test measures. Thus far, we have amassed a robust set of data demonstrating the 

efficacy of the EAMI instrument in terms of validity across four key domains of content, construct, 

criterion-related and response process, yet enmeshed within many of these domains Spreen et al 

(2006) reinforce the idea of reliability as being a key property of any good neuropsychological test.

3.6.18 Reliability of the Episodic Autobiographical Memory Interview 

3.6.18.1 Inter-rater reliability

As Spreen et al (2006) assert, of critical importance is the fact that no test has any one specific 

level of precision, but will vary to some degree. It has already been demonstrated that replicating 

Kopelman’s AMI study using a similar sample of elderly and Alzheimer patients has failed to 

produce similar results, hinting at a low level of test-retest reliability and pointing towards the 

potential instability of the scoring system of that measure. Reliability refers to “the consistency of 

measurement of a given test and can be defined in several ways, including consistency within itself 

(internal consistency reliability), consistency over time (test-retest reliability), consistency across 

alternate forms (alternate form reliability) and consistency across raters (inten'ater reliability).'' (Slick 

et al, 2006 p.10). As Slick et al further state, the indices of reliability indicate the extent to which a 

test is free from measurement error. In the current study, it was decided to concentrate on the 

consistency of the test scores across raters given that some degree of examiner variance is 

inevitable particularly when scores involve an element of judgment. As has been mentioned 

previously, many of the current assessments purporting to probe episodic memory, rely on the 

judgment of experimenters in conferring the label of “episodic” onto memories based on the level of 

details, the presence of key features, or the inferring of a Remember or Know judgment (e.g. 

Moscovitch et al, 1999, Levine et al, 2002; Piolino et al, 2002, 2003). There is unquestionable 

evidence to suggest that the EAMI holds excellent inter-rater reliability with raters converging at 

.998 for Personal Semantics scores and at .942 for Event Details scoring. This is an important 

property of the test measure, as it ensures that one can be confident of obtaining similar results 

with different experimenters. It is suggested here that the use of the EAMI will serve to control 

experimenter bias in scoring to a large extent as it is noted that the EAMI boasts extremely high 

levels of inter-rater reliability in comparison with other published measures.
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3.6.18.2 Test-retest reliability

Test-retest reliability, is also known as temporal stability, and provides an estimate of the 

correlation between two test scores from the same test administered at two different points in time 

(Spreen et al, 2006). As mentioned previously, it was not possible to conduct a test-retest reliability 

analysis given the constraints of the experimental procedure. The inclusion of the standard 

neuropsychological measures and comparison measures of ABM necessitated a second test 

session and thus rendered a third test session for the re-administration of the EAMI unfeasible. 

This was an unfortunate trade-off between gaining important validation information such as 

construct- and criterion-related validity, and the avoidance of a third test session precluding 

exhaustion and attrition in the Alzheimer patient group.

3.6.18.3 Contribution o f the EA Ml to conceptual advancement

Taking these findings together, it is clear that the EAMI contributes to the advancement of theory in 

terms of the re-conceptualising and operational re-defining of the construct of episodic memory, 

demonstrating high levels of validity across all recommended domains (Spreen et al, 2006) along 

with excellent inter-rater reliability. This pertains exclusively however to the two subscales 

attempting to probe personal semantic memory and autobiographical event memory, and as such 

represent little more than methodological tweaking of many of the pre-existing measures that are 

well documented in the literature (e.g. Moscovitch et al, 1999; Piolino et al, 2002, 2003; Levine et 

al, 2002). Fundamentally, it is the addition of the newly devised autonoetic assessment that 

represents the most exciting departure of the EAMI measure from any other instrument currently 

available, in its attempt to eschew the over-reliance on content-based approaches and the 

introduction of a simple yet conceptually advanced method of episodic assessment. The following 

section deals exclusively with the results from the autonoetic consciousness assessment in this 

validation study, which is taken as the third component of a tripartite approach to the domain of 

autobiographical memory assessment.

3.6.19 The Autonoetic Subscale o f the EAMI

As a central motif throughout this study, it has consistently been argued that a memory cannot be 

labelled as “episodic” without being qualified by something other than a high level of detail as the 

labelling standard. The autonoetic subscale of the EAMI was devised in an attempt to reconcile 

advancements in the conception of episodic memory with the practical aspect of memory 

assessment in elderly and memory-impaired populations. As has been mentioned on many 

occasions previously, it was the phenomenon of subjective mental time travel (Tulving, 2000), or 

autonoesis, that was of utmost interest, and which was operationally defined as “Reliving” a 

memory (Brewer, 1996), taken to indicate the instantiation of autonoetic consciousness and 

therefore recruitment of the episodic memory system.

3.6.19.1 Prevalence o f autonoetic consciousness

The first issue to address was the actual occurrence of autonoesis within relatively unconstrained 

autobiographical recall. Interestingly, it was found that memories infused with autonoetic 

consciousness are much more scarce than those recalled without this recollective experience. In
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the young control group, only 32.7% of memories recalled were subjectively “relived”, whereas in 

the elderly control group this figure fell to 26.7%. Meanwhile, in the Alzheimer group, 16.7% of 

memories recalled were labelled by participants as “relived.” This difference between the groups in 

terms of reliving was highly statistically significant and mirrors the findings of other researchers 

such as Piolino et al (2003b) who found Impoverished autonoetic consciousness in Alzheimer’s 

disease in which they stated that, “Alzheimer’s disease and fv-FTD patients subjectively ‘felt’ that 

they were mentally reliving the source o f their memories to a significantly lesser degree than the 

controls..." (p.2213). However in the case of Piolino’s study, the patients involved were not 

actually questioned as to their relative subjective state, but rather this inference of not reliving was 

made on the basis of Remember/Know judgements, a procedure which is notoriously ambiguous 

and open to misinterpretation by both patients and controls, potentially leading to spurious results.

3.6.19.2 Autonoesis in healthy young controls

It is interesting to note, that even within the young control participant group, who were selected on 

the premise that they would be functioning at an optimal cognitive level, the prevalence of reliving 

judgments is surprisingly low, with two-thirds of memories not relived. This is particularly revelatory 

when one considers that in the Piolino et al (2006) study, levels of autonoetic consciousness as 

gleaned from Remember judgments on the R/K paradigm were strikingly higher than in the current 

study. Indeed, 87% of memories in the young group, 82% of memories in the old group, and 75% 

of memories in the very old group were judged as “Remembered” in the Piolino et al (2006) study, 

pointing to the likely conclusion that the two meta-memory judgments of “reliving” and “remember” 

are not equivalent. Piolino et al (2006) surmised that perhaps elderly controls interpret Remember 

judgments as reflective of confidence levels possibly leading to such elevated levels. However, the 

percentages of justified Remember responses in that study were also considerably higher than the 

reliving judgments in the present analysis (77%- young, 65%- old, 53% - very old). As described 

above, the young controls in the current study were adept at providing high levels of contextual 

details in their recall of memories, which would suggest that the presence of details alone does not 

necessarily qualify a memory as episodic, and thus presents as a caveat to researchers operating 

on this principle (e.g. Moscovitch et al, 1999; Levine et al, 2002). It is suggested here that episodic 

memory infused with autonoetic consciousness, represents a unique type of memory that is 

atypical from “standard” autobiographical recall as adopted in the traditional sense by Kopelman 

and colleagues (1990). In this sense, it is something of a rare entity, possibly representing the 

highest echelon and most recent evolutionary advancement of memory retrieval in humans, 

contingent on a much more sophisticated retrieval system than previously supposed. It would 

appear that to assess the autonoetic character of episodic memohes via the “reliving” judgment 

represents a parlicularly discriminating approach, with participants tending to only confer this 

judgment on a memory that is fully infused with a feeling of subjectively mentally travelling back in 

time to revisit the original event, as opposed to labelling the memory with a remember judgment 

which possibly does not fully equate to this complex phenomenon. As will be discussed presently, 

it is proposed on the basis of the current study’s results, that it is the confluence of many qualitative 

phenomena that allows one to confer the label of “episodic” on a memory as opposed to traditional 

methods, which rely overly on the presence of contextual details.
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3.6.19.3 Prevalence o f autonoesis across the lifespan

Looking at the prevalence of reliving judgments across the EAMI life epochs, an interesting trend 

emerges with significantly more reliving judgments made by the elderly participants in the Recent 

period, almost mirroring the gradient of recall for contextual detail described previously save for a 

slight dip in the Later Adulthood epoch where reliving judgments were not as many. This would 

point towards an epoch effect, whereby more recent memories are possibly not as rehearsed or 

semanticised, and thus the episodic or autonoetic “flavour" of the memory is preserved. Factors 

such as the retention interval and rehearsal of memories and their bearing on the subjective 

recollective experience will be discussed below. Compared with the elderly control group, the 

Alzheimer patients demonstrated a mild increase in reliving judgments in the Early Adulthood, and 

Middle Adulthood epochs possibly reflecting the classic reminiscence bump for such time periods 

(Rubin & Schulkind, 1997), with a gentle negative gradient from this point onwards into the more 

recent epochs, in contrast to the findings of Piolino et al (2003b) for whom Alzheimer patients gave 

the most number of “Remember” judgments in the Childhood period and showed a steady decline 

throughout the remaining life periods. This may be explained perhaps by the methodological 

issues surrounding the use of the word “Remember”, with our questioning its efficacy in the 

equating of something more phenomenologically sophisticated such as autonoesis. Alternatively 

the difference in cognitive functioning between the two groups may account for the discrepant 

results, with the present study’s sample possibly functioning at a milder level of dementia severity 

than those in Piolino’s sample (MMSE: 22.3 compared with the current study patients’ MMSE: 

24.4). In the young control group, there were no significant differences in reliving judgments across 

epochs, yet both Early Adulthood and the Recent period seemed to account for the majority of 

relived memories. This may have arisen due to the larger amount of young control participants 

who could not participate in the Middle Adulthood period, due to their young age, and thus the 

small separation in years between the Recent Period and Early Adulthood. Nevertheless, there 

were fewer memories labelled as “relived” within the Childhood epoch, which appears to be 

consistent across all three participant groups.

3.6.19.4 Conceptualisation of autonoesis

Where terminology is concerned, there is the distinct possibility that the present study seeks to 

define autonoesis in a different capacity to that of Piolino et al (2006) as the latter comment that it 

is the “ability to consciously recollect many specific events and relive the context in which they 

occurred" (p.521), whereas in the present thesis, the emphasis has been not on the reliving of 

context but reliving of the entire episode, a difference that at first glance may appear something of 

a fine distinction, yet amounts to a plausible proposal. Whereas Piolino and colleagues appear to 

equate reliving with that of conferring a “remember” judgment on the three details of what, where 

and when, in the present research the gestalt of the event is emphasised with a host of qualitative 

variables assumed to subserve the recollective process, such as thoughts, emotions, and 

accompanying mental imagery; factors that are proposed to operate in concert with one another for 

which a recollective judgment cannot be assessed in isolation. If one is to cling to the original 

definition of autonoetic consciousness as espoused by Tulving and colleagues, it is clear that the



term was used to describe the mental travelling back in time and reliving of a previous occurrence, 

and not individual elements of such events in isolation, particularly those entities of spatial location 

and temporal specificity, which are much more likely to boast a semantic flavour within the global 

composite of the memory. As such, the discrepancy in results between the present study and 

those of Piolino and colleagues may reflect the underlying divergence with respect to how the 

construct of autonoesis is interpreted and operationally defined.

The emergence of a discrete set of memories that are reported as “relived” by participants in the 

remote epochs of the EAMI is somewhat at odds with the assertions of Conway (2001), who has 

stressed the relative recency of episodic memories confined to the moment just gone, in the sense 

that one can have a recollective experience but only for those events with a short retention interval. 

Accordingly, it could be hypothesised that one cannot have an episodic recollective experience for 

events from the distant past, yet Tulving would hypothesise that episodic memory is a capacity to 

travel back in subjective time and is not constrained to the present or past just gone. In the present 

study, participants have demonstrated the episodic characteristic of autonoetic re-experiencing for 

events that stretch past 60 years, which seems to run counter to Conway’s (2001) conception of 

episodic memory as a summary representation of previous states of the working memory system. 

Episodic memory by Conway’s definition has yet to be assimilated into the autobiographical 

knowledge base, whereas the findings from the present study suggest that memories that are 

infused with autonoetic consciousness potentially reflect a unique and distinct sub-section of ABM. 

The episodic memory system thus facilitates the instantiation of the autonoetic recollective 

expehence during a specific type of ABM retrieval.

3.6.19.5 Re-experiencing judgments on the EAMI

As an addendum to the judgments of “reliving” and “looking back”, a scale of re-experiencing was 

included in order to allow participants to rate the extent to which they felt they were re-experiencing 

all of, or elements of, the original event. Overall, significant differences emerged between the 

participant groups in terms of the re-experiencing ratings given during recall. The feeling of “fully” 

re-experiencing a memory was markedly absent in many of the memories with only 7.3%, 2.9%, 

and 2.3% of memories classified as such by the young, elderly and Alzheimer groups respectively. 

Ratings of re-experiencing retrieved memories “a lot” were marginally higher with 16.5% of 

memories as such in young controls, 10.4% in elderly controls and 5.8% in Alzheimer patients. 

Where ratings of “partially" re-experiencing memories is concerned, this appears to discriminate 

between the three participant groups with young controls classifying their memories as partially re- 

experiencing 31.3% of the time in comparison to the elderly group (15.8%) and Alzheimer group 

(17.0%) who were more alike. Memories were re-experienced “a little” by the elderly controls 

(25.8%) and Alzheimer patients (19.4%) in comparison to the lower percentage of 17.5% in the 

young control group. However, the best discrimination between the groups occurred with the 

category of “not at all" taken to indicate a complete lack of re-experiencing of the memory being 

recalled. This category saw the highest ratings for each of the three participant groups with young 

controls choosing this category 27.7% of the time compared with the elderly controls (45.1%) and 

Alzheimer patients (55.4%). From this preliminary analysis, it is evident that, similar to the reliving
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judgments made by participants, to re-experience a memory “a lot” or “fully’’ is quite a rare 

phenomenological occurrence, and potentially can be taken to signify the presence of a subjective 

recollective experience mediated by autonoetic consciousness. Keeping the conceptual revisions 

of Wheeler et al (1997) in mind, it is now/ possible to identify the presence of detailed 

autobiographical memories that have occurred decidedly more often than those memories that 

were classified as “relived”.

3.6.19.6 Re-experiencing ratings in the young control group across the lifespan

The young control group was examined separately to the elderly and Alzheimer groups, who were 

deemed more comparable across all life epochs. In the young control group, there did not appear 

to be significant differences in re-experiencing ratings across life epochs on the EAMI. However, a 

number of interesting trends were evident within this group, namely the increase in re-experiencing 

ratings of “a lot” and “fully" as one approached more recent epochs, for example in Childhood 

(12.2% and 4.4% respectively) and Recent period (18.9% and 10%). These findings would seem 

to point to the similarity of re-experiencing ratings across life epochs for young controls, and the 

inevitable issue of the inthcacies in teasing apart the Recent period from the preceding periods of 

Early Adulthood and Middle Adulthood, particularly in younger controls where it is very likely that 

the Recent period represents something of an extension of Early Adulthood.

3.6.19.7 Re-experiencing ratings in the elderly controls and AD patients across the lifespan

In the elderly control group, significant differences in subjective re-experiencing ratings were found 

across life epochs, mirroring the patterns commented on above in the young control group. For re- 

experiencing ratings of “a lot” and “fully” there was a notable increase from Childhood (3.3% and 

1.1% respectively) to the Recent period (20.0% and 5.6% respectively) suggesting that recent 

memories are more likely to be re-experienced at a higher level than memories from more remote 

epochs. In the Alzheimer patient group, however, this effect of time period was notably absent, 

with re-experiencing ratings remaining similar across all life epochs. Alzheimer patients tended to 

give the majority of re-experiencing judgments of “none” consistently across all life epochs with 

almost negligible ratings of re-experiencing their memories “a lot” or “fully.” Piolino et al (2004) 

reported that recent memories, those recalled in the last year, were more autonoetic than remote 

memories (5-10 years old) and commented that this type of autobiographical memory retrieval is 

modulated by time-related processes (Conway et al, 1997; Rubin & Schulkind, 1997). The findings 

reported here appear to converge along this line of thinking, with a clear recency effect for re- 

experiencing ratings emerging in the healthy control groups.

3.6. 20 Behavioural markers of autonoetic consciousness

A core objective of this study was to tease apart and elaborate on the potential behavioural 

markers that accompany the autonoetic reliving of an autobiographical memory. It has already 

been demonstrated that the phenomenon of episodic memory mediated by autonoetic 

consciousness, as indexed by “reliving” judgments, is a relatively rare occurrence. However, it now 

becomes necessary to reconcile the behavioural data with this phenomenon in order to establish 

which factors are predictive of a reliving response. The following section will discuss the between-
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group differences in terms of presentation of the behavioural markers and within-group differences 

across life epochs on the EAMI, before proceeding to discuss the predictive efficacy of such 

markers with respect to reliving judgments.

3.6.21 Vividness of the memory

Firstly, the vividness ratings were analysed to determine any between-group and within-group 

differences on the ratings scales. In the young control group, there were significant differences in 

ratings of vividness across life epochs, with memories being rated at higher levels of vividness as 

one approached the more recent epochs. The total percentage of Childhood ratings for very vivid 

and vivid were 8.9% and 34.4% respectively, in comparison with Early Adulthood (10%, 45.6%), 

Middle Adulthood (15.2%, 45.5%) and the Recent period (21.1%, 45.6%). The converse trend was 

observed for the ratings of “quite vague" and “vague”, which became steadily less frequent in the 

more recent epochs.

3.6.21.1 Group differences in vividness ratings between elderly controls and AD patients

A similar pattern emerged in the elderly control group to an even more significant degree with 

84.4% of memories in the Recent period deemed very vivid or vivid, in comparison with 51.1% of 

Childhood memories. Furthermore, the ratings of quite vague and vague became less frequent in 

the more recent periods. Comparing the elderly control participants with the Alzheimer patients, 

there were highly significant differences between the groups across the categories of vividness, 

most notably where ratings of vague and very vague were concerned with Alzheimer patients using 

these categories 24% of the time, compared with 8.9% for the elderly controls. However, in the 

Alzheimer group, there did not appear to be any significant differences in ratings of vividness of 

memories across the life epochs on the EAMI, which may be indicative of a flattened profile where 

vividness is concerned entailing that once salient events in a participant’s lifetime have become dull 

and vague. A caveat regarding vividness ratings must be noted here given that Alzheimer patients 

in some cases appeared to have interpreted the word “vivid” as referring to their confidence that 

the memory occurred, given that some memories contained no obvious sensory-perceptual detail 

yet the AD participants continued to give ratings of “very vivid.” Despite this observation, there was 

a significant predictive effect of total details on ratings of vividness, entailing that a memory that 

scored highly in terms of details was rated highly on the vividness scale.

3.6.21.2 Predictive efficacy of vividness ratings for reliving judgments

From the regression analysis, all categories of vividness appear to have significant predictive value 

in the regression equation apart from ratings of “in between” and “Quite Vague”. The best predictor 

of reliving a memory in this category was the rating of “very vivid”, which coincides well with the 

findings of Rubin, Schrauf & Greenberg (2003) who reported that stronger visual imagery, and 

therefore more vivid memories, lead to higher levels of recollection for events. Looking at each 

participant group in turn reveals an interesting finding regarding the vividness ratings. In both the 

elderly and Alzheimer group, ratings of “very vivid” and “vivid” emerged as the most robust 

predictors of a reliving experience. However, in the young control participant group, no category of
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vividness appeared to exert a significant predictive effect in tiie regression equation, a finding that 

may reflect the tendency of young controls to rate the majority of their memories as vivid.

Looking at the chi-squared results, there were no significant differences in vividness ratings 

between memories that were “relived" and those that were merely “looked back” upon. Memories 

in the young control group tended to be rated as vivid regardless of whether the subjective 

experience of reliving accompanied recall. This would suggest that perhaps ratings of vividness 

are not the most important predictor of a reliving experience, and in the young controls memories 

are generally vivid perhaps due to less time elapsed between encoding and retrieval. In the elderly 

control group, there was a significant difference in terms of vividness ratings between memories 

that were relived versus those that were merely “looked back” upon. Those memories that were 

relived were consistently judged by participants to be more vivid, with a predominance of ratings of 

“very vivid” or “vivid” given. A similar pattern emerged in the Alzheimer patient group on the Chi- 

squared analysis, with higher ratings of vividness used for those memories that were “relived”.

3.6.22 Viewer perspective in the accompanying imagery o f the memory

In the literature there is a body of evidence to suggest that the perspective one takes in the mental 

“viewing” of a memory is potentially indicative of the accompanying recollective experience 

(Crawley & French, 2005), with Piolino et al (2006) proposing that the shift from the field to 

observer perspective potentially corresponds to a shift in state of consciousness from autonoetic to 

noetic (Robinson & Swanson, 1993). In the current study, the elderly controls and Alzheimer 

patients were compared to ascertain potential group differences in the utilisation of various viewer 

perspectives during ABM recall. The Chi-squared analyses revealed significant differences 

between the two groups, with elderly controls viewing memories from an “own eyes” perspective 

36.7% of the time in comparison with 17.8% of the time in the Alzheimer group. In the young 

control group the incidence of “own eyes” viewer perspectives was 62.4% of the time for their 

memories. A further difference emerged where unrelated imagery classed as “general” was 

concerned, with only one memory in the elderly controls reported as such, compared with 31.4% of 

the memories in the Alzheimer group. Furthermore, in 16.3% of the Alzheimer patient memories, 

there was an absence of visual imagery altogether, suggesting that concomitant with the 

anterograde memory impairment in Alzheimer’s disease is a change in the employment of mental 

visual imagery and a potential deficit in the ability to deploy such imagery at will during ABM recall. 

Piolino et al (2006) used the Field/Observer judgment, and found a recency effect for “field” 

judgments, corresponding to the “own eyes” judgment used in the present study, and reported that 

52% of memories overall were recalled using the “field” perspective in keeping with previous 

studies (D’Argembeau et al, 2003). However, differences in the prevalence of such viewer 

perspectives reported in the literature may therefore be attributable to this inclusion of further 

categories of “general” and “no imagery” in the present study, rather than constraining participants 

to make a dichotomous judgment.
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3.6.22.1 Changes in viewer perspective across life epochs on the EAMI

Examining the vahous changes in viewer perspective across the EAMI life epochs for each 

participant group, a significant difference vi/as found between ratings of “own eyes” and “third 

person” perspective for young controls. The incidence of memories being viewed from the “own 

eyes” perspective appeared to increase steadily in more recent epochs, compared with the 

converse trend for “third person” perspective, which became less frequent as memories became 

more recent. This effect was not observed in the elderly control group, where the type of 

perspective adopted in the recall of the memories was not affected by the life epoch on the EAMI, a 

finding somewhat at odds with those reported by Piolino et al (2006) who found evidence of a 

retention function in elderly controls for F and R responses for temporal content using the 

field/observer judgment. The elderly controls in the Piolino et al (2006) study demonstrated this 

recency effect for “field” judgments, which was interpreted by the authors as evidence of the 

“reminiscence bump”, with such judgments showing a decline with remoteness of memories in old 

and very old participants. Furthermore, the Alzheimer patient group in the present study exhibited 

no differences in viewer perspective across epochs. A similar trend was found by Piolino et al 

(2004) in a previous study, who reported that during a short retention interval (0-1 year) there was 

a significant correlation between autonoetic consciousness (as indexed by the R/K paradigm) and 

mental image quality. In the long retention interval (5-10 years), autonoetic consciousness 

correlated principally with mental image quality, visual strategy, and the sum of “field” and 

“field/observer” perspectives.

3.6.22.2 Predictive efficacy of viewer perspective for reliving judgments

The results of the regression analyses point towards the importance of “viewer perspective” as a 

potential marker of autonoesis during ABM recall. Interestingly of the three “viewer perspective” 

subcategories, “own eyes”, “third person” perspective” and “mixture", none of these appeared to 

overly dominate the regression equation and each subcategory contributed roughly equally in 

explaining the variance in reliving judgments. In the young control group, there was a significant 

predictive effect for the “third person” perspective on looking back judgments, yet this did not 

emerge at a particularly high level. Looking at the chi-squared analyses, 75.8% of relived 

memories were viewed through the “own eyes” perspective in the young control group, however, 

55.9% of the non-relived memohes were also replayed from this viewpoint. This may tentatively 

point towards viewer perspective of own eyes being something of a default perspective when less 

time has elapsed between encoding and retrieval, irrespective of the instantiation of autonoetic 

consciousness. In the elderly control group, there was no significant effect of viewer perspective 

on reliving judgments with the Chi-squared analyses showing roughly the same percentages 

distributed across both reliving and looking back judgments. Finally, in the Alzheimer patient 

group, there was a significant predictive effect for viewing the memory through a third person 

perspective on looking back judgments, however this finding is complicated by the fact that there 

were no significant differences in viewer perspective across the reliving categories and in the 

Alzheimer group, 53.6% of the relived memories were viewed through a third person perspective. 

This potentially suggests that rather than viewer perspective contributing to an understanding of 

autonoetically-mediated reliving, it may point towards possible age effects and impairments in

278



visual imagery deployment. The Alzheimer patients documented a lack of accompanying visual 

imagery during recall for 16.3% of all memories recalled, something that was not found in either of 

the control groups. This points towards the interesting idea that in Alzheimer’s disease there is a 

change in the deployment of visual imagery during ABM recall, leading to impaired retrieval of 

information in conjunction with degraded visual imagery or an absence of sensory-perceptual 

details in general.

Heaps & Nash (2001) conducted a study investigating the imagery accompanying recall of true and 

false memories, and discovered that images in false memories were more likely to be viewed from 

the perspective of an observer even when the false events were matched with highly similar true 

events where recollective experience was concerned. They argued that in the case of true 

memories, the images would necessarily be viewed from the first-person or phenomenal 

perspective, and thus images viewed from an observer or third-person perspective could not be 

entirely memorial records of previous experience. To reiterate Freud’s previous assertion (1899), 

such images would presumably be the result of a constructive process. Nigro & Neisser (1983) 

and Robinson & Swanson (1993) have reported that observer imagery (i.e. the third person 

perspective) is associated with attempts to remember the objective circumstances of events, which 

could potentially result in a highly detailed recall of the facts of the occurrence, but from an 

impartial or removed subjective point of view. Furthermore, D'Argembeau et al (2003) found that 

positive and negative events were more often recollected with a field perspective (i.e. own eyes) 

than neutral events, suggesting that a richer and more evocative ABM is more likely to be viewed in 

this manner. In the current study, there is the suggestion that the viewer perspective of the 

memory being recalled is more likely to be from an “Own eyes” viewpoint when the memory is 

being “relived”, which would point to the likelihood of autonoetic re-expenencing as opposed to an 

objective re-construction of past events. However, it has also been demonstrated that the other 

categories of viewer perspective do contribute to the reliving phenomenon as well, rendering it 

difficult to extract the key mitigating factor in this process.

3.6.23 Continuity o f the visual imagery accompanying recall o f the memory 

The continuity of the visual imagery accompanying autobiographical memory recall pertains to the 

degree of smoothness linking the various visual scenes together and could range from top-end 

“video-like” quality towards more degraded “snapshots” resembling static images or photographs in 

quality, or indeed an absence of visual imagery in general. Young control participants tended to 

replay their memories for the most part as video clips (52.1%) with the incidence of hazy imagery at 

almost negligible levels. Interestingly, only 8.6% of their memories were viewed as smooth and 

fully continuous videos without any fragmentation between scenes. Comparing the elderly controls 

and Alzheimer patients, a significant difference was found across the continuity categories. Elderly 

controls tended to view their memories as continuous videos (18.2%) or video clips (48%) more 

often than the Alzheimer patients (0.8% and 8.9% respectively). However, as the continuity of the 

memory became more degraded, a shift in the difference between groups was observed with 

Alzheimer patients reporting more memories consisting of one static snapshot (31%) and hazy 

images (6.6%) compared with the elderly controls (18.7% and 0.2% respectively).
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3.6 .23 .1  Continuity o f visual im agery across life epochs on the E A M I

Looking at the within-group differences in continuity across life epochs, the young controls did not 

differ significantly across epochs. There was, however, a trend for top-end ratings of continuous 

video to be m ade more often in the more recent epochs, suggestive of a recency effect. With less 

time elapsed, memories may be more likely to be viewed akin to the original experience with no 

discontinuity or “breaks” between the scenes of the memory, culminating essentially in the mental 

“replaying” of the event from start to end. In the elderly control group, there was a significant 

difference in continuity ratings across epochs with a clear increase in memories viewed as 

complete videos towards the more recent epochs, ranging from 10.0%  in Childhood to 32 .2%  in the 

Recent period. 84 .4%  of all memories recalled in the Recent period by elderly controls w ere either 

smooth uninterrupted videos or video clips, compared with only 14.5%  of memories rated as static 

snapshots in that period. However, in the Alzheim er group, once again there w ere no differences 

in continuity ratings across life epochs, save for a mild negative temporal gradient in which recent 

memories had less incidences of memories being viewed as continuous videos or moving video 

clips in comparison with more rem ote periods.

3 .6.23 .2  Predictive efficacy o f continuity o f the visual im agery for reliving judgm ents

As an explanatory variable in the regression equation, continuity was found to exert considerable 

predictive power where reliving judgm ents were concerned. The subcategories of “video”, “video 

clips” “one moving clip” and “snapshots in sequence” em erged as significant predictors of reliving, 

with viewing the memory as a continuous video standing out as the best predictor of a reliving 

experience. Looking at the participant groups individually, the best predictor of reliving in the 

young controls w as that of “video” quality of the visual imagery, and overwhelmingly so for the 

elderly controls along with the category of “video clips”, which are taken to represent a slightly less 

continuous transition between the replaying of visual scenes in recalling the memory. In the 

Alzheim er patient group, there was a significant predictive effect for the categories of “video clips" 

and “snapshots in sequence” w here reliving was concerned. However, as the chi-squared analysis 

revealed there w as a highly statistically significant difference in continuity judgm ents across the 

recollective experience categories in the A lzheim er group where the categories of “hazy im ages” or 

“no imagery” imagery was concerned. These judgments together accounted for 40 .5%  of 

continuity judgm ents in the patient group for non-relived memories. Thus the main trend to em erge  

w as that of significantly compromised mental imagery within the A lzheim er patient group, which in 

turn was strongly related to the lack of an autonoetic recollective experience. This is not unlike the 

findings of Hassabis, Kumaran, Vann and Maguire (2007) who documented that patients with 

hippocampal am nesia generated imagined experiences, which w ere strikingly deficient in spatial 

coherence, resulting in their constructions being fragm ented and lacking in richness. Hassabis et 

al (2007) propose that the hippocampus may make a critical contribution to the creation of new  

experiences by providing a spatial context or environmental setting into which details are bound 

(Eichenbaum, 2004; Moscovitch et al, 2005 ) and further postulate that given the parallels between  

imagined experiences and episodic memories, the absence of this function m ediated by the 

hippocampus may fundam entally affect the ability to re-experience or re-construct past events.
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The present study appears to corroborate the findings of Hassabis et al (2007) within an AD 

sample, whereby many of the same phrases were used by patients to describe their subjective 

recollective experience, most of which pertained directly to the impoverished or absent mental 

imagery during recall. For example, Hassabis et al (2007) published an example of an imagined 

expenence in a hippocampal amnesic patient; “So are you seeing anything at a ll?” Patient 05, “No", 

which is strikingly similar to the subjective report of the Alzheimer patients in the present study, 

“Can you picture anything from this time in your mind now?” AD Patient 20, “I ’ve no idea now" 

Recent evidence suggests that the hippocampus may be critically involved in the recollection of 

vivid, detailed episodic memories, irrespective of their age (Gilboa et al, 2004; Addis et al, 2004), 

and Hassabis et al (2007) suggest that their findings accord well with suggestions that the 

hippocampus may play a critical role in imagining experiences either through the provision of 

spatial context, or the ability to process spatial information (Burgess et al, 2001), or the binding 

together of disparate elements of the imagined scene (Hannula, Tranel, Cohen, 2006), processes 

that bear striking similarities to the process of reliving past memories (Greenberg & Rubin, 2003; 

Conway & Pleydell-Pearce, 2000).

3.6.24 Emotional re-experiencing during recall o f ABMs

The dichotomous variable of emotional re-experiencing was included to uncover whether a 

judgment of re-experiencing the original emotion felt at the time of the event being retrieved would 

in turn predict a judgment of reliving. There were no group differences in the frequency of 

emotional re-experiencing, with young and elderly controls and indeed Alzheimer patients all re

feeling the original emotion approximately equally. Furthermore, there was no significant difference 

across life epochs for emotional re-experiencing in the young control group, suggesting that 

perhaps not enough time had elapsed to allow the emotional tone of the memories to subside 

somewhat. In the elderly control group, a significant difference across life periods was found with a 

higher incidence of emotional re-experiencing in the more recent epochs, for example 58.9% of 

memories in the Recent period compared with 33.3% in Childhood. In the Alzheimer patient group, 

a significant difference for emotional re-experiencing was observed across life epochs similar to the 

elderly control participants, with memories in more recent epochs more likely to promote the re- 

experiencing of the original emotion (60.0% in Recent compared with 30.0% in Childhood). 

However, it should be noted that as there were considerably less memories recalled in the recent 

period for the Alzheimer patients, the percentages in this instance may be somewhat inflated given 

the smaller sample size. When looking at the raw data, 18 memories out of 60 recalled in the 

Childhood period compared with 21 memories out of 35 memories recalled in the Recent period, 

render such differences less striking. Piefke et al (2003) note that even the early stages of AD are 

associated with impairments of emotion processing (Hargrave et al, 2002) and the finding that the 

entorhinal cortex and adjacent limbic areas are specifically affected by brain pathology in early AD, 

as suggested by the Braak and Braak model (Braak et al, 1996) is in good accordance with such 

behavioural deficits.



3.6.24.1 Predictive power of emotional re-experiencing for reliving judgments

From the regression equation, emotional re-experiencing exerted a significant predictive effect with 

respect to reliving. This was evident across all participant groups, indicating that where a 

participant felt they were re-experiencing the original emotion felt at the time of encoding, this in 

turn was predictive of the instantiation of autonoetic consciousness. This is consistent with much 

of the literature on emotion and memory, which are known to interact, with emotional experiences 

often leaving remarkably durable autobiographical memories (Buchanan, Tranel, Adolphs, 2006). 

Bernsten & Rubin (2002) state that ABMs are often imbued with emotional significance, leaving 

long-lasting memory traces, which can be attributed to the modulatory role of the amygdala for 

enhancing memory consolidation for emotionally arousing situations (McGaugh, 2003).

3.6.24.2 Preservation of the amygdala in Alzheimer’s disease

In the current study, it is clear that although the Alzheimer patients exhibit deficits in the encoding 

of new memories, which is suggestive of pathology around the hippocampus and surrounding 

cortex, the fact that they nevertheless reported emotional re-experiencing would suggest that such 

pathology has spared the amygdala to an extent, thus facilitating the recall of declarative memory 

for emotional events. Studies of autopsied cases of advanced AD have demonstrated that 

amygdalar atrophy is related to the pathology of the disease (Scott et al, 1992), leading Mori et al 

(1999) to propose that neuronal loss in AD is a cause of amygdalar and hippocampal volume loss, 

however the patients in the current sample were at a very mild stage of the disease process and as 

such may not exhibit the same extent of neuronal loss. Mori et al (1997) found a significant 

involvement of the right amygdaloid complex in memory impairment in Alzheimer’s disease, and 

proposed that damage to the amygdala proper, its surrounding cortices, and the subiculum, further 

exacerbates the memory impairment after hippocampal damage. The amygdala and hippocampal 

formation are anatomically interconnected, with several amygdaloid nuclei contributing projections 

to the hippocampus, subiculum, and entorhinal cortex, and receive hippocampal innervation (Neary 

et al, 1986). Moh et al (1999) found that emotional memory in Alzheimer’s disease was correlated 

more with normalised amygdalar volume than with normalised hippocampal volume, and concluded 

that the impairment of emotional event memory in AD patients is related to the intensity of 

amygdalar damage, a finding which is of relevance for the present study and the relative 

preservation of emotional re-experiencing to a small extent within the current patient group.

3.6.25 Valence of emotion of ABMs recalled

Buchanan, Tranel and Adolphs (2005) reported that patients with bilateral hippocampal, but not 

amygdala, damage showed a normal pattern of autobiographical memory for emotional events. 

However, both encoding and retrieval processes are known to be influenced not only by emotion 

but rather the emotional valence (Brewer, 1988; Bower, 1992) and thus whether a memory is 

emotionally re-experienced or not may also be inextricably bound with the particular valence of that 

emotion. An interesting finding in its own right was the emotional valence of the memories that 

were recalled by participants under the relatively unconstrained conditions imposed by the EAMI 

test situation. Within those memories judged as emotionally re-experienced, there were significant 

differences in all participant groups in terms of their emotional valence. Young controls tended to
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recall a similar amount of positive and negative memories that were felt to be re-experienced, yet 

there were also 6 neutral events that these participants felt they were emotionally re-experiencing, 

which represents something of an anomalous finding. Furthermore in the elderly control group, 

there was a significant difference in emotional re-experienced memories in terms of valence, with 

68.5% of those emotionally re-experienced positively valenced in comparison with 28.8% which 

were negatively valenced and 2.7% which were neutral. In the Alzheimer group, 79.5% of 

emotionally re-experienced memories were positively valenced in comparison to 17.9% which were 

negative and 2.6% which were neutral. This suggests that the majority of memories that were 

claimed to be emotionally re-experienced pertained to events that were positive in character.

When applied to the domain of reliving judgments overall, slightly more positive memories (53%) 

were reported as being relived by participants as opposed to negatively valenced (41.2%) and 

neutral memones (5 7%). However, looking at the participant groups individually revealed a 

significantly higher percentage of positive memories reported as non-relived by young controls 

(56.9%) compared with negative memories (34.8%) and neutral memories (8.3%). In the elderly 

control group, this effect was not found, with roughly equal amounts of positive and negative 

memories in both categories of reliving. Similarly, in the Alzheimer patient group, there did not 

appear to be any significant differences between reliving or looking back judgments in terms of the 

valence of the memories recalled.

3.6. 25.1 Negative emotional valence as a predictor of reliving judgments

Despite the fact that the chi-squared analyses did not reveal overly significant differences between 

reliving categories in terms of emotional valence for all participant groups, it was nevertheless 

discovered that the emotional valence of a memory did exert a significant predictive effect where 

reliving is concerned. The type of emotional valence to emerge as the best predictor of reliving a 

memory was that of negative emotional valence. In the young control group, none of the emotional 

valence categories emerged as significant predictors of reliving. However, in the elderly control 

group, negative emotion emerged as a significant predictor of reliving those memories, whereas 

this effect was absent in the Alzheimer patient group. Therefore, it would appear that the 

recollection of a negatively charged event was a contributing factor towards the subjective reliving 

of that event, but solely within the elderly control group. In order to reconcile these findings of an 

effect of negatively valenced memories in predicting reliving versus the preponderance of positively 

valenced memories that were judged to be emotionally re-experienced again by participants a 

methodological caveat must be taken. It was noticed during the administration of the EAMI, 

particularly on the emotional re-expehencing question, that participants were possibly 

misinterpreting the question as one pertaining to their current mood state within the test session. 

For example participants were asked “Do you feel any of that same emotion now as you’re talking 

about the event?’’, and where positive events were concerned it was often found that participants 

would reply that they felt happy. Thus it was felt that at times participants were perhaps making a 

generalised statement regarding their disposition overall that did not lend itself specifically to the 

recall of the positive event. Hedden & Gabrieli (2004) argue that the amygdala is less active in 

older adults in comparison with younger controls in response to emotionally negative stimuli but
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exhibits similar activity among age groups to emotionally positive stimuli (Mather et al 2004), and 

shows little volume loss w/ith age (Soininen et al, 1994). Hedden & Gabrieli (2004) interpret these 

findings as supporting the behavioural evidence that there is diminished emphasis on negative 

emotions with age (Carstensen et al, 2003) and indicate that amygdala function remains largely 

intact with age, although there is evidence that it might be differentially modulated by frontal 

regions in old age (Gunning-Dixon et al, 2003). Such findings may explain in part, the tendency for 

elderly control participants to emphasise their positive mood during the emotional re-experiencing 

question, with only those memories that were particularly visceral, in this case, the negative events, 

contributing to a feeling of reliving.

3.6.25.2 Intensity of the re-experienced emotion as an explanatory factor

A potential clarification of these seemingly anomalous results may point towards the importance of 

emotional intensity in the retrieval of past events. The emotional re-experiencing question in the 

present study was phrased in a dichotomous manner, with one of two mutually exclusive 

categories of response, namely "yes -  re-experiencing”, and ‘‘no -  not re-experiencing" the original 

emotion. However, a likely explanation is that those negative events that are driving the predictive 

effect for reliving were more emotionally arousing or intense. This hypothesis is consistent with 

much of the literature regarding emotional memory. Talarico et al (2004) reported that the intensity 

or arousal of the to-be-remembered stimulus is a better predictor of memory than its valence. As 

Buchanan et al (2006) assert, whilst both highly pleasant and highly unpleasant experiences are 

better remembered than neutral experiences, as has been found in the present study, the construct 

of arousal or intensity provides a more parsimonious account of the influence of emotion on 

memory, with those experiences rated as high intensity, regardless of valence, most likely to be 

recollected. Furthermore, it is argued that the amygdala may exert a preferential role in the 

processing of intensity rather than valence per se (e.g. Hamann et al, 2002). This presents as a 

highly tenable explanation of the predictive effect of negatively valenced events on reliving 

judgments, if it can be shown that such events were subjectively rated as altogether more intense 

or arousing than their positive counterparts. Anecdotal evidence in favour of this hypothesis was 

noted during the test session where the behaviours of participants were observed during retrieval 

of events. For negatively valenced memories, a potentially more visceral subjective experience 

was evoked, as some participants were noted to become tearful or nervous in their recounting of 

negative events, whereas the demeanour of participants during the recall of positive events did not 

change. However, this is susceptible to confirmatory bias on the part of the experimenter and as 

such is included as a tentative suggestion.

3.6.25.3 Visceral emotional re-experiencing and autonoesis

Interestingly, there are some parallels with this suggestion of increased reliving following the recall 

of negatively valenced events, as it has been documented in the literature that the involuntary 

reliving of ABMs is part of the diagnosis of post-traumatic stress disorder with the observation that, 

“the traumatic event is persistently re-experienced in one (or more) of the following ways: (1) 

recurrent and intrusive recollections of the event... (3) acting or feeling as if the traumatic event 

were recurring" (American Psychiatric Association, 1994, p.427-428). It is the latter part of this
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statement which has the most relevance for the present study, given the emphasis on the feeling 

component of PTSD, invoking a clear visceral aspect to the emotional re-experiencing of the event. 

Rubin, Feldman and Beckham (2004) argued that emotional intensity may be a clear mediator of 

such effects, and attempted to dissociate the effects of the visceral aspects of emotions from those 

of judgments of emotional state. They note that such visceral aspects of emotion are often 

independent of and not always accessible to conscious reflection or judgment (Lambie & Marcel, 

2002) and that to compare self-report of physiological responses to a more cognitive judgment of 

emotion would be useful. Indeed such an approach has been adopted in the present study, given 

that participants were asked in the Event Schedule of the EAMI to make a cognitive judgment as to 

how they felt at the time of the event, and later were then asked to make a physiological judgment 

as to whether they were re-experiencing that same emotion during recall. Rubin et al (2004) argue 

that reporting on ongoing visceral sensations such as feeling one’s heart pound, feeling tense or 

having butterflies in the stomach, are as direct a report as possible, in contrast to the constructing 

or remembering the original emotional at the time of the event and comparing the two. The present 

study has capitalised on the distinction between emotional recall in a cognitive sense and 

emotional re-experiencing in a visceral sense, with the latter of the two proving to be an efficient 

predictor of reliving, similar to the findings of Rubin et al, who reported that visceral symptoms 

correlated more consistently with scores on PTSD where reliving of the original traumatic event is 

present.

3.6.26 Rehearsal o f the memory

3.6.26.1 Relevance for theories o f consolidation

As discussed previously, there has long been considerable debate regarding the role of the 

hippocampus in memory consolidation, storage and retrieval particularly that of retrograde memory. 

The Multiple Trace Theory (Nadel & Moscovitch, 1997; Moscovitch & Nadel, 1998; Nadel et al, 

2000) attempts to account for both extensive retrograde amnesia and for the negative temporal 

gradient commonly observed in some studies (see Section 1.32). MTT posits that a new 

hippocampally-mediated trace is created when old memories are retrieved, so that old memories 

are represented by more or stronger traces than are new memories, making them more resistant to 

partial lesions of the medial temporal lobe (Ryan et al, 2001). In the context of the current study, 

the problem of disentangling the frequency of rehearsal of a memory was deemed important, given 

the potential for re-encoding of an event with each replaying of the memory. Piefke et al (2003) 

state that autobiographical memories are re-encoded throughout one’s life, with the refreshing or 

re-consolidation of such memories leading to alterations in neural activation patterns associated 

with retrieval of these memories. If a particularly salient autobiographical memory is consistently 

rehearsed, leading to the creation of a new memory trace and mediated by the hippocampus, this 

rehearsal of events could potentially culminate in more enduring memories. On the other hand, 

one could also argue that the repeated rehearsal of an event is likely to result in semanticised 

elements divested of a rich autonoetic character.



3.6.26.2 Covert rehearsal o f ABMs

Covert rehearsal, which was operationally defined as rehearsal of a memory mediated by thought, 

was found to differ significantly between the groups, with young and elderly control participants 

thinking “frequently” about the events in question 30.9% and 48.9% of the time in comparison to 

20.1 % in the Alzheimer group. This trend continued for the categories of “occasionally” and “rarely” 

thinking about memories, but in the category of “never” thinking of a memory, the Alzheimer 

patients reported this level of rehearsal 58.1% of the time (young: 12.9%; elderly: 29%). Significant 

differences in the frequency of rehearsal of past events were found across the lifespan, with young 

controls tending to “Frequently” think about memories from Middle Adulthood (21.2%) and the 

Recent period (21.1%) as opposed to the more remote period of Childhood (4.4%). Memories from 

Childhood were more likely to be “rarely” thought about (70.0%) by the young controls. A similar 

trend emerged in the elderly control group to a much higher degree, with 42.2% of Recent 

memories thought about frequently as opposed to 4.4% of Childhood memories. Furthermore, 

66.7% of Childhood memories were “rarely” thought about. This would point towards something of 

a recency effect where the voluntary rehearsal of past events is concerned, with both young and 

old control participants tending to engage in recollection of events in close temporal proximity to the 

present day, to the neglect of more remote epochs. This recency effect with respect to the covert 

rehearsal of memones was not found in the Alzheimer patient group, in which similar levels of 

rehearsal were engaged in across the lifespan. An important issue to consider, however, is the 

somewhat crude aspect of this self-rating scale as an index of the degree of prior rehearsal of a 

past memory, in that the categories used were open to subjective discrepancies amongst 

participants. Furthermore, given the fact that the Alzheimer patient group present primarily with 

deficits within the domain of episodic memory, to question them regarding their past engaging in 

recollection of events represents a highly suspect tool open to errors on the part of the patient, who 

may fail to recall past attempts of retrieving a given memory. As such, the covert rehearsal scale 

relies on the intact memory capacity of the participant and is presented merely as a quick and 

gross estimate of past retrieval endeavours, most suited to control participants.

3.6.26.3 Predictive efficacy o f covert rehearsal for reliving judgments

When used to predict the instantiation of autonoetic consciousness or “reliving”, the categories of 

“Frequently” and “Occasionally” thinking about the memory appeared as most efficient predictors, 

particularly that of frequently thinking about the event in question. Contrary to the idea that 

repeated rehearsal of an event could potentially result in the loss of the autonoetic flavour leaving a 

semanticised account or gist, it would appear that the regular thinking of the past event served to 

preserve the evocative accompanying subjective recollective experience. However, it must be 

recognised that the majority of such memories are likely to have emanated from the Recent period, 

in which a clear recency effect has been documented for autonoesis, and as such the level of 

rehearsal may not be a marker of autonoesis as such but rather inextricably linked to the recent 

epoch. When the participant groups were analysed separately, it was found that “frequent” 

rehearsal of a memory was on the threshold of significance as a predictive marker of autonoesis in 

the young control group. However, this effect was considerably more pronounced in the elderly 

control group where the categories of “frequently” and “occasionally” emerged as robust predictors
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of reliving the memory in question, in the Alzheimer group, the same pattern as that observed in 

the elderly group was found, with the categories of "frequently” and “occasionally” thinking of a past 

memory emerging as the most robust predictors of a reliving experience.

3.6.26.4 Overt rehearsal o f ABMs

The question relating to the overt rehearsal of memories was included in an exploratory fashion to 

further tease apart the notion of re-encoding of an event and its effects on the subjective 

recollective experience. If participants engaged in overt rehearsal of past events, operationally 

defined as the rehearsal of a memory by talking about it, this raises the potential for the re-encoded 

memory trace to be modified and reconstructed in the process. Memory is notoriously unstable 

and subject to external influences and as such, the frequent discussion of a past event could 

indeed change the essence of the memory, perhaps also modifying the accompanying subjective 

experience in the process. There were significant between-group differences in the rehearsal of 

memories by discussing the events, with Alzheimer patients tending to not have discussed 25.6% 

of their memories in comparison with the young (11.2%) and elderly (9.8%) controls. Furthermore 

the Alzheimer patients documented discussing particular events “frequently” 6.2% of the time in 

comparison with 11.2% in the young controls and 12.2% in the elderly controls. Significant 

differences in the overt rehearsal of memories across the lifespan were also found in the young 

and elderly control groups, consistent with those findings reported for the covert rehearsal 

question, with more memories in the Recent period (young: 18.9%, elderly: 34.4%) being 

discussed “frequently” in comparison with the remote period of Childhood (young: 3.3%, elderly: 

4.4%), and more memories in Childhood being discussed “Rarely” in the young control group 

(73.3%) and “never” in the elderly control group (23.3%) in comparison with all other epochs. Once 

again, there were no significant differences in the reported frequency of discussing past memories 

in the Alzheimer group, yet as has been mentioned previously the confound of the actual accuracy 

of the Alzheimer patient group regarding their past discussion of memories represents a 

methodological problem.

3.6.26.5 Predictive efficacy o f overt rehearsal for reliving judgments

As was found with the covert rehearsal variable, overt rehearsal exerted a significant predictive 

effect in the regression equation, with both “frequently” and “occasionally” talking about an event 

emerging as the best predictors of reliving that event. When the participant groups were analysed 

individually, this effect was not found within the young control group. However, the categories of 

frequently and occasionally talking about an event exerted considerable predictive power in the 

elderly and Alzheimer groups. It may be that the factors of “covert” and “overt” rehearsal represent 

overlapping constructs in that intuitively it stands to reason that if one is engaging in conversation 

regarding a particular event, the antecedents of such discussion would lie in having brought the 

event to mind in order to discuss it. This explanation seems more tenable given the much larger 

regression coefficients found using covert rehearsal as the explanatory equation in the regression 

equation, and as such, the degree to which an individual has rehearsed a memory via thinking 

about the past event may represent the most efficient predictor of autonoetic episodic recollection.
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Piefke et al (2003) assert that by necessity, retrieval of past memories is accompanied by 

simultaneous re-encoding processes, and that the probing of such memories in, for example, pre

scan interviews, could lead to the refreshing of remote memories during subsequent scanning. It 

remains a possibility in the present study that some of the memories recalled during Session 1, for 

those participants who underwent the AMI test schedule firstly, may have subsequently recalled 

reconsolidated memories in the EAMI test session the following week. However, such effects are 

likely to be minimal, given the fact that both test sessions were counterbalanced across participant 

groups to control for priming effects and re-encoding of past memories.

3.6.27 Age of retrieved memory and retention interi/al

As has been consistently documented throughout this study, considerable and significant effects of 

life epoch on the EAMI were found across many domains, including the retrieval of contextual 

details, and across all of the behavioural markers included to probe autonoetic consciousness. 

Within the literature, there is a vast array of evidence to support the idea that retention interval 

exerts a robust effect on the retrieval of autobiographical memories both in terms of level of detail 

(Piolino et al, 2002), subjective ratings of re-experiencing and emotionality (Piefke et al, 2003). 

Furthermore, recency effects have been documented by Addis et al (2004) who concluded that the 

recency effect was likely related to recollection, given that the ABMs were rated as higher in detail, 

emotionality and personal significance. A growing body of evidence supports the idea of a recency 

effect where recollective qualities of ABMs are concerned, for example Piolino et al (2004) showed 

that autonoetic consciousness (as measured by the TEMPau instrument) was significantly higher 

for recent memories, which they posit is attributable to an underlying shift in the phenomenal 

expehence of remembering with the passage of time. Given the differences in age between the 

young control participants in comparison with both the elderly controls and Alzheimer patients in 

the present study, it was decided to analyse each group separately in order to ascertain if the age 

of memories, or retention interval, was predictive of reliving a memory.

Looking at the participant groups individually, it was clear that there were significant differences 

across the various age categories where the number of reliving judgments was concerned, except 

in the young control group. There seemed to be similar levels of reliving across all age categories, 

possibly due to the truncated lifespan in the first place. However, in the elderly control group, a 

significant difference emerged, with higher percentages of memories relived for those events under 

five years (14.2%), less than 30 years old (18.3%), less than 40 years old (12.5%) and less than 50 

years old (14.2%). These age categories map broadly onto the epochs of “Recent Period” and 

“Early Adulthood” into “Middle Adulthood” on the EAMI respectively, thus adding further evidence in 

support of the previously mentioned effects of life epoch. In the Alzheimer group, the pattern was 

largely similar, yet the effect of retention interval was not noted with more recent memories, 

consistent with the temporally graded decrements noted where the markers of autonoesis are 

concerned. Rather, the higher incidences of reliving occurred in those age categories 

corresponding to the “Early Adulthood” and “Middle Adulthood” epochs on the EAMI, namely less 

than 30 years (11.6%), less than 40 years (16.3%) and less than 50 years (25.6%).

288



3.6.27.1 Predictive efficacy o f retention interval for reliving judgments

Using the explanatory variable of age category, it was found that certain retention intervals exerted 

a significant predictive effect where reliving judgments were concerned. Using the revised age 

categories in the young control group, there was no significant effect of age of memory on the 

subjective judgments of reliving. In the elderly control group, however, all of the revised age 

categories exerted a significant predictive effect on the regression equation except those memories 

occurring in the last 6 months, and those that were over 50 years old. The magnitude of the 

regression coefficients was lowest for those memories in the 30-50 years old age category (2.52), 

and greatest for those memories less than 30 years old (5.21) and less than 5 years old (4.92), 

providing further evidence for a recency effect where autonoetic re-experiencing is concerned. In 

the Alzheimer patient group, the effects of age of the memory were less clear-cut, with less than 1 

year emerging as a robust predictor of the reliving experience. Likewise the categories of “less 

than 20 years’’, “ less than 30 years”, and “30-50 years" were good predictors of a reliving 

experience in the regression equation. However, it should be noted that such findings are with 

reference to 43 relived memories out of 258 memories that were recalled in total in the Alzheimer 

group. The findings from the regression analysis complement much of the theorising within the 

field of ABM regarding a recency effect where the instantiation of an autonoetic recollective 

experience is concerned. The general pattern to emerge suggests that more recent memories, 

under thirty years old since the occurrence of the original event, are more likely to be re

experienced in terms of the chronesthesia or mental time-travel that Tulving (2002) described. A 

further issue of note is the preserved capacity, albeit on a significantly attenuated level, for a 

“reliving’’ experience within the Alzheimer patient group even within the recent period, in contrast to 

what might normally be hypothesised for this sample. Such findings are difficult to reconcile if one 

adopts a standard consolidation stance (e.g. Squire, 1992). However if it is accepted that the 

hippocampus is needed to retain and retrieve detailed memories of autobiographical episodes 

irrespective of how old they are (Nadel & Moscovitch, 1997), and also that the hippocampus is 

preferentially engaged during the recollective experience (Addis et al, 2004), the observation of 

episodic autonoetically-driven remembering across all life epochs with non-significant differences 

between life epochs, becomes more plausible.

In an attempt to understand the possible neural underpinnings of this effect, Piefke et al (2003) 

reported that the retrieval of highly recollective recent ABMs is associated with increased 

hippocampal activation bilaterally related to less recollective remote ABMs. In conjunction with the 

recency effect described by Addis et al (2004) a bilateral modulation of hippocampal activity was 

found, which the authors attribute to recollective qualities. Gilboa et al (2002) found that an effect 

of recency in the left hippocampus dissipated when recent and remote ABMs were equated for 

detail, a finding that is concordant with that of Maguire and Frith’s (2003a) correlation between right 

hippocampus and recency in ABMs that are equated for richness of detail. However, Addis et al 

(2004) argue that their findings point towards the level of recollective qualities as modulators of 

hippocampal activity independent of the recency of the ABM, and believe their findings are 

consistent with theories emphasising the role of the hippocampus in retrieving memories of multi-
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faceted autobiographical experiences such as Multiple Trace Theory (Nadel & Moscovitch, 1997) 

as opposed to those focusing on the age of the memory (Squire & Alvarez, 1995).

3.6.28 Level of contextual detail as a predictor of autonoetic consciousness 

A central motif throughout this study was the contention that to focus exclusively on the retrieval of 

contextual details as an index of episodic memory, was to adopt a short-sighted approach to the 

more complex phenomenological aspect of the subjective recollective experience. Given the 

elucidation of a number of well-defined behavioural markers that point towards the importance of 

recollective qualities of ABMs as important predictors of autonoetic reliving mediated by the 

episodic memory system (Wheeler et al, 1997), it was decided to nevertheless analyse the bearing 

that recall of details has on judgments of reliving. Great efforts have been made throughout this 

thesis to reiterate that the level of contextual detail, whilst undoubtedly a factor worthy of 

consideration within the rubric of episodic retrieval, cannot be deemed the critical variable from 

which to draw inferences regarding the presence or absence of autonoetic consciousness. The 

regression analysis revealed that the total details recalled was indeed a significant predictive factor 

where reliving judgments were concerned, yet the odds ratio was relatively small (1.63) in 

comparison to many of the behavioural indices on the autonoetic subscale of the EAMI previously 

discussed. When the participant groups were analysed individually, the significant predictive effect 

for total details on reliving judgments persisted across all participant groups, yet not to any striking 

degree (Young: 1.33, Elderly: 1.89, Alzheimer: 2.05). Thus, those memories that were subjectively 

felt to be “relived” were generally richer in contextual details in comparison to those memories that 

were merely “looked back” upon. However, the relatively low magnitude of the odds ratios in this 

case, suggests that the level of details exerts a minimal effect in predicting the autonoetic reliving 

of a memory. These findings appear to be born out in the intuitive observation that to recall an 

ABM with a high level of contextual detail does not necessitate that an individual will relive the 

original experience, as has been commonly asserted. Both young and elderly control participants 

were shown to recall the majority of their ABMs with a laudable level of contextually rich detail, yet 

the judgments endorsing reliving only occurred in young controls 32.7% of the time, and 26.7% of 

the time in the elderly cohort. If it truly is the details and the details alone that make a memory 

episodic (Moscovitch et al, 1999, Piolino et al, 2002), the majority of memories recalled by both 

control participant groups would be expected to be classified as “relived.” This is a notable finding 

as it points towards the folly of using detailed-based approaches exclusively, and cautions against 

the practice of experimenters extrapolating that a participant has necessarily “relived” the resultant 

memory (e.g. Levine et al, 2002). By allowing participants to confer their own subjective judgment 

regarding the presence or absence of autonoetic consciousness, the potential for experimenter 

bias in the scoring of details is removed from the experimental setting, as the contextual richness of 

a memory is now analysed as an entity worthy of inclusion in its own right, as opposed to an index 

of the underlying state of consciousness. In essence, the subjective recollective experience 

remains entirely subjective.
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3.6.29 Multiple regression analysis

The final analysis in this validation study related to the multiple regression that was run in order to 

ascertain which variables exerted the predominant predictive power for reliving judgments. The 

variables to emerge as significant predictors of reliving, in order of magnitude of significance, were 

emotional re-experiencing, continuity of visual imagery, re-experiencing in general, emotional 

valence, covert rehearsal and total details. Such findings are not at odds with the results reported 

in the individual regression analyses above, however one important caveat to consider is the issue 

of multicolinearity in an analysis of this nature in that many of the variables under investigation are 

lil<ely to be inter-related which can potentially mask the influence of individual factors. This has 

been demonstrated in the present multiple regression, given the emergence of only a handful of 

autonoetic markers as significant predictors. It is highly likely that variables such as vividness of 

the memory, total details, continuity of imagery and emotionality are closely related, yet the effects 

of such markers cannot be teased apart due to their operation in concert with one another.

3.6.30 Methodological considerations for the current study

The present study has achieved a considerable leap in terms of the conceptual advancement of the 

field of autobiographical memory and how best to assess the episodic component. The Episodic 

Autobiographical Memory Interview is presented as a conceptually up-to-date assessment tool, 

with considerable promise in terms of dissociating between participant groups, and boasting 

impressive levels of validity and reliability. However, the current validation study is not without 

methodological limitations as will be discussed presently. Firstly, as with any multi-faceted 

construct, the issue of multicolinearity is worthy of consideration, whereby variables implicated in 

the recollective experience such as vividness, emotionality, and level of details are likely to be 

related to one another, and as such may mask potentially significant findings in the multiple 

regression analyses. This has been circumvented to a certain extent by performing individual 

regression analyses for each marker of interest, however it does not account for the possible 

interaction of such factors in the overall recollective endeavour producing an autonoetically infused 

travelling back experience. Furthermore, the large number of inferential statistics employed in the 

regression analyses is likely to reduce the overall power of the analyses, something that was not 

considered explicitly within the current study.

3.6.30.1 Emotional re-experiencing as a dichotomous variable

An issue that was broached with regard to emotional re-experiencing concerned the particularly 

circumscribed nature of this particular question, given that it permitted only a dichotomous 

judgment of “yes” or “no” for emotionally re-experiencing or not emotionally re-experiencing the 

original event respectively. However, this conceptualisation of emotional re-experiencing as a 

dichotomous variable, fails to embrace the more likely hypothesis that it is the intensity of that re- 

experiencing that culminates in amygdala activation and contributes to a reliving response. As 

such it was proposed that a modification to this question on the EAMI is necessary in order to 

encapsulate the full relevance of the emotional re-experiencing variable and incorporate the level of 

intensity of that phenomenon rather than conceiving of the phenomenon in all-or-nothing terms. 

Emotional re-experiencing was converted into a ratings scale to facilitate the extraction of further
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information regarding the intensity and to further subsume the visceral emotional aspect under the 

emotional re-experiencing heading. A further issue to consider within this domain is the emotional 

disposition of the individual engaged in recollection, with a potential confound being that certain 

individuals may be more disposed to emotionally re-experience an event during recall, in 

comparison to other less emotionally reactive individuals. It would be a prudent approach to 

attempt to control for this potential source of variation in emotional reactivity across individuals 

possibly by assessing how emotionally reactive participants are at baseline or in general prior to 

engaging in recall in order to ascertain whether such disposition influences the subsequent 

recollective endeavour.

3.6.30.2 Inter-individual differences in visualisation ability

In keeping with the above proposition that there may be significant inter-individual differences in 

emotional reactivity, it was also acknowledged that this may be the case with regard to visualisation 

ability. If certain individuals are more adept at generating vivid and lifelike “replays” of past events, 

this could potentially confer an implicit advantage where the instantiation of autonoetic 

consciousness is concerned, given the findings reported here that the accompanying visual

imagery during recall is inextricably bound up with the recollective experience. Similar to the

approach adopted for establishing inter-individual differences in emotional reactivity, it is suggested 

that subsequent studies should attempt to control for individual differences in mental imagery 

generation.

3.6.30.3 Veracity of memories recalled on the EAMI

One important methodological concern within the literature on ABM assessment is that of the 

veracity of memories elicited with the ultimate caveat that the researcher cannot be certain that the 

retrieved events have necessarily occurred, or whether they are symptomatic of underlying 

pathological processes such as confabulation. Kopelman (1989) has argued that within 

populations such as frontal lobe patients, this “honest lying” entails the cross-checking with family 

members, and other objective sources in order to verify the veridicality of the memory, however for 

patient groups such as Alzheimer’s Disease, Kopelman assuages such qualms by stating that this 

is not generally known to be a pervasive problem. However this nevertheless raises a murky issue 

with regard to the domain of ABM assessment in general whereby the verification of retrieved 

memories represents a time-consuming procedure. A potential avenue of investigation is the 

assessment of a memory that has occurred in the presence of the experimenter, an artificially or 

experimentally contrived event so to speak, the memory of which would be probed using the EAMI 

following a specified retention interval. This approach would therefore negate the previous 

confounds of age of memories and differences in rehearsal and reactivation of past events, by 

ensuring that all participants undergo the same event in terms of core event details, and controlling 

the retention interval to produce a standard event less open to variability between participants.

3.6.30.4 Investigation of possible neural substrates of episodic ABMs

A final issue to consider is the possible neural substrates mediating the recall of such 

autonoetically infused memories and whether the EAMI recruits similar areas to those reported in
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the literature. Wheeler et al (1997) argue that the frontal lobes are the seat of autonoetic 

consciousness, yet researchers such as Steinvorth et al (2005) argue for the role of medial 

temporal structures in the mediation of the recollective experience. However, short of conducting a 

neuro-imaging study, the precise neural substrates of retrieval on the EAMI cannot be uncovered. 

One indirect method of potentially unravelling this problem, to an albeit limited extent, is to include 

a battery of behavioural tests to tap into each hypothesised neural system implicated in the 

retrieval of episodic ABMs, namely frontal lobe, hippocampal and medial temporal lobe function, 

mental imagery preference, and emotional reactivity, as mentioned previously. This would provide 

behavioural evidence to potentially complement the growing pool of imaging studies attempting to 

investigate the precise neural underpinnings of the construct of autonoetic consciousness.

3.6.31 Conclusions from the present study

This chapter concludes on a positive note, with the presentation of a newly devised test measure, 

the EAMI, for which the validation study has been encouraging. As a tentative foray into the 

sprawling domain of episodic ABM assessment, the EAMI has revealed an array of enlightening 

and theoretically important findings, capably discriminating between healthy elderly and Alzheimer 

participant groups and providing strong evidence for the emergence of deficits as far back as the 

Childhood period in the AD group, a finding that would point towards the sensitivity of the EAMI in 

terms of diagnostic potential. The inclusion of the autonoetic subscale, invoking the construct of 

reliving, has been perhaps the most revelatory in terms of the conceptual and practical importance 

of the EAMI with markers related to the accompanying visual imagery, emotional and overall re- 

experiencing of the event exerting considerable predictive power where reliving judgments are 

concerned. Episodic memory is now conceived of as a constellation of phenomenological 

behavioural markers working in concert together to instantiate an overall feeling of reliving a prior 

occurrence, and this is of core significance for both the conceptualisation and assessment to date 

of episodic ABMs. The notion of relying exclusively on the presence or absence of contextual 

details as the hallmark of episodic memory is shown within this framework to be highly suspect 

(e.g. Moscovitch et al, 1999; Levine et al, 2002). Wheeler et al (1997) stridently argued that 

autobiographical memory and episodic memory, although related, represent fundamentally different 

systems of memory. Whereas event memory or autobiographical memories are defined by the 

content of the material they operate on, “episodic memory is defined, at least partly, by the type of 

awareness that accompanies retrievat' (p.333) and furthermore, “although episodic memory is 

clearly related to these varieties o f memory, they should not be equated’ (p.333). It would appear 

that up to this point, researchers have embraced the idea of autobiographical content-rich 

memories as inevitably corresponding to episodic retrieval, which, as the present study has shown, 

is quite a serious misnomer. The present study has elucidated the core markers of autonoetic 

consciousness and provided robust data regarding their predictive efficacy in the recruitment of the 

episodic memory system, resulting in a phenomenologically rich and highly evocative subjective re

living of the original event.
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CHAPTER 4

Further investigation of Episodic Autobiographical Memory using the EAMI in Mild Cognitive 

impairment.
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Summary o f chapter

The present chapter is concerned with the final study In this thesis, wherein an effort was made to 

understand the possible neural underpinnings of episodic autobiographical memory. This was 

undertaken in a rather exploratory and Indirect way through the purposive selection of specific and 

sensitive neuropsychological tasks that are documented as engaging either the frontal lobes or the 

medial temporal lobes. The rationale for the Inclusion of such tasks is provided, as both frontal and 

medial temporal lobes have been postulated as Implicated in the retrieval of autonoetlcally infused 

recollection of episodic ABMs from one’s past. Furthermore, individual differences In both Imagery 

ability and emotional reactivity were discussed as potential confounds In the previous study, and as 

such, an Imagery battery and questionnaire regarding emotionality were included in the present 

study in an attempt to control for such factors. A patient population of Mild Cognitive Impairment 

participants was recruited, in which the EAMI was administered. MCI represents an important 

transitional group potentially bridging the divide between healthy ageing and early Alzheimer’s 

disease, yet relatively little research has concerned the manifestation if any, of deficits In ABM 

within this clinical group. A crucial factor to consider Is the recency effect documented throughout 

the literature where recall of ABMs is concerned. As such, an “artificial" memory was created in 

which participants were tested using the EAMI for the events of the first test session, occurring one 

week previously. The results across all test batteries were collapsed Into a multi-level factor 

analysis, and the factors to emerge were regressed upon the “reliving” variable on the EAMI. 

Interestingly, and rather surprisingly, the best predictors of a reliving judgment remained those 

Indices of autonoetic consciousness on the EAMI, as opposed to performance on the frontal or 

hippocampal tasks purposefully selected. The chapter concludes with an overview of MCI as a 

clinical syndrome and the diagnostic utility of the EAMI for use In follow-up longitudinal studies, 

followed by a synthesis of all the results presented within this thesis regarding the construct of 

episodic autobiographical memory and Its presentation across the lifespan through healthy ageing 

and Into the domain of pathological ageing.

4.1 Introduction

4 . 1.1 Importance of the frontal lobes in memory

Although the importance of medial temporal lobe structures in memory has been recognised for at 

least half a century, Simons and Spiers (2003) note that the significance of frontal lobe regions has 

been appreciated only recently, with deficits In memory following frontal lobe damage possibly 

going unnoticed In the context of the more obvious symptoms such as disinhibltlon. Impulsiveness 

and disorganisation. Much of the previous discussion in this thesis has pertained almost 

specifically to the MTL and Its potential role within the domain of episodic ABMs, and their 

Impairment in Alzheimer’s disease. In which MTL pathology is well documented. However, In more 

recent years, the frontal lobe contributions to memory have become better understood, with frontal 

lesions tending to have more subtle effects on memory than MTL lesions (Davidson, Troyer and 

Moscovltch, 2006) as has been revealed in the case of patients with damage to lateral prefrontal 

cortex, who often show deficits in remembering contextual details such as the source or recency of
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remembered information (Schacter et al, 1984, Simons et al, 2002). Davidson et al (2006) state 

that most theories propose that the frontal lobes modify, control or “work with” the operations of the 

MTL in memory, with such putative control processes usually described as domain-general and 

include organisation, search, selection and monitoring or decision-making (Moscovitch & Winocur, 

2002; Shallice, 2002; Shimamura, 2002), Thus the general premise is that MTL processes are 

powerful but inflexible, so that frontal control is necessary to supervise or make them more useful 

(Davidson et al, 2006).

4.1.2 Neural subdivisions o f the prefrontal cortex

The prefrontal cortex is divided into a medial and lateral surface, with the latter consisting of 

ventrolateral, dorsolateral and anterior prefrontal regions (Petrides, 1998) and has been linked with 

cognitive control processes such as selection, engagement, monitoring and inhibition. More 

specifically, the prefrontal cortex can be divided into anterior (Brodmann area 10), dorsolateral (BA 

46 and 9), ventrolateral (BA 44, 45 and 47) and medial (BA 25 and 32) regions (Simons & Spiers, 

2003). The predominant view is that distinct regions of PFC are specialised for different cognitive 

functions (Petrides, 1998), although Duncan & Owen (2000) suggest that prefrontal regions might 

be commonly recruited together, adapting their function depending on the nature of the task 

requirements. The Hemispheric Encoding/Retrieval Asymmetry model (HERA, Tulving et al, 1994; 

Nyberg et al, 1996) contends that the left and right frontal cortices might be lateralised for the 

encoding and retrieval of memories respectively, however, more recent evidence indicates that 

lateralisation within the PFC might depend as much on the type of material being remembered as 

on the memory process undertaken (Wagner et al, 1998).

4.1.3 Processes supported by the prefrontal cortex

Distinctions have been made between the memory-related processes that are supported by medial 

and lateral aspects of PFC, with the medial surface linked with the processing of stimulus-response 

mappings on the basis of reward (Elliot et al, 2000). The lateral PFC is proposed to subserve goal- 

directed cognitive functions that support the encoding of discrete memory traces, and the 

subsequent strategic search, retrieval and evaluation of stored representations (Fletcher & Henson, 

2001). Simons and Spiers (2003) note that further distinctions have been made between ventral 

and dorsal regions of lateral prefrontal cortex. The ventrolateral region is thought to be involved in 

the elaborative encoding of information into episodic memory (Henson et al, 1999) as well as in the 

specification of retrieval cues (Dobbins et al, 2002) and the maintenance of retrieved information 

(□ ’Esposito et al, 1999). The dorsolateral PFC is considered to be involved in the organisation of 

material before encoding (Fletcher et al, 1998) as well as the verification, monitoring and evaluation 

of representations that have been retrieved from long-term memory and are maintained by 

ventrolateral frontal cortex (Petrides et al, 1993).

4.1.4 The role o f the frontal lobes and memory retrieval

Fletcher and Henson (2001) provide an extensive review on the role of the frontal lobes in memory 

and cite Burgess and Shallice’s (1996) model of retrieval which includes two main stages of 

processing. The first stage concerns the specification of search parameters and the
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verification/monitoring of the products of the memory searches, which are tentatively attributed to 

the ventrolateral and dorsolateral PFC respectively. Whilst there is some sequential dependence 

between these processes, Fletcher & Henson (2001) argue that retneval is likely to involve frequent 

switching between them, and further propose a third stage in which additional control processes 

that supervise the switching between specification and monitoring are engaged, also including 

other retrieval-related strategies. Those processes are suggested to be subserved by the anterior 

frontal cortex, which has been dissociated from other midlateral frontal regions as noted by Duncan 

& Owen (2000), being activated more often in episodic retrieval tasks (in the traditional sense) than 

in working memory tasks. Fletcher and Henson (2001) propose that the anterior frontal cortex 

appears to be specific to intentional rather than incidental retrieval.

4.1.5 Retrieval o f contextual information -  Source memory

Davidson et al (2006) assert that the frontal lobes may be particularly important for remembering 

the context within which information was acquired. Patients with frontal lobe damage are usually 

impaired in memory for the sequence or temporal order in which items occur, despite having intact 

memory for the items themselves (Johnson et al, 1997; Shimamura et al, 1990). Furthermore, 

impaired memory for the context of an event is within the domain of source memory, which can 

consist of various types of information such as location, perceptual attributes, surrounding 

information (Davidson et al, 2006). The parallels between such source contextual items and that of 

the contextual details commonly probed during ABM retrieval are undeniable, and as mentioned 

previously certain tasks purporting to assess episodic ABM retrieval often include a component not 

unlike source memory paradigms in which participants are required to “justify” their decisions 

regarding accompanying conscious awareness by providing additional contextual information 

regarding the event in question (e.g. Piolino et al, 2003b), The ability to retrieve such information 

relative to the original occurrence of an event from one’s past, could be likened to a more 

sophisticated version of a source memory task. Davidson, Cook et al (2005) conducted a study in 

which frontal lobe patients were asked to recall as much as they could about the events of 

September 11*'̂  2001. Whilst the patients appeared to have normal knowledge of the events of that 

day, they were impaired about the source details of the event. Some researchers have argued that 

poor temporal context memory may underlie other problems including confabulation (Schnider, 

2001) although Moscovitch and Gilboa (Gilboa, 2005; Gilboa & Moscovitch, 2002) consider the 

deficits in temporal order and confabulation to be symptoms of impairment to more fundamental 

processes such as search, evaluation and feelings of “rightness”, associated with strategic 

retrieval.

4.1.6 Source Amnesia

There is strong evidence for a relation between frontal dysfunction and source amnesia in elderly 

populations, which has been correlated with the neurobiological changes that occur with ageing 

pnmarily in the prefrontal cortex (Haug et al, 1983). Older adults are posited as being more prone 

to source amnesia (Schacter et al, 1991). The ability to remember the source of learned facts has 

been correlated with performance on other, non-memory measures sensitive to frontal injury such 

as the Wisconsin Card Sorting Test (WCST) and word fluency tests (Craik et al, 1990).
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Furthermore, similar correlations have been discovered in patients with anterograde amnesia that 

have varying degrees of pathology extending into the prefrontal cortex (Schacter et al, 1984). 

Patients with prefrontal injuries experience much more difficulty in reflecting back on the learning 

experience as indexed by remember judgments. As Tulving (2002) concludes, an overall picture 

emerges, with converging evidence for a dissociation between autonoetic episodic recollection and 

semantic learning, with the former dependent on the frontal lobes (Tulving, 2002). However, an 

important area worthy of consideration relates to the dysfunction within the recollective process, as 

an adjunct to the study of autonoesis and the subjective recollective experience.

4.1.7 Deficits in introspection, self-reflection, and daydreaming

As previously described, the construct of autonoesis pertains to introspection upon one’s current 

thoughts, perceptions and feelings, and also the ability to mentally project oneself into the future 

(Wheeler, 2000). However, Tulving (2002) reviewed the area and concluded that the assessment 

of autonoetic awareness of the present and future has proved a notoriously difficult task. In the 

literature, it has been reported that frontal patients are uninterested in themselves as people, 

especially in the mental domain. Ackerley & Benton (1947) commented that their patients with 

frontal damage seemed unable to self-reflect, and lacked the ability to daydream or to engage in 

introspection. Furthermore, Lurla (1973) remarked that a primary symptom resulting from frontal 

lesions was a disturbance in the critical attitude of such patients toward their own problems. The 

patients appeared unwilling to evaluate themselves and address their cognitive or behavioural 

deficits appropriately. Wheeler (2000) asserts that the mental changes that accompany large 

prefrontal injunes encompass the disturbed awareness of personal experiences across time, 

including a general lack of interest in those experiences. Freeman & Watts (1950, p.316) reviewed 

the outcome of frontal leucotomy studies, and reported that “a sense o f one’s own self-continuity, o f 

the duration o f one's essential identity through changing experiences" was conspicuously absent in 

these patients. They observed impairments in two levels of self-awareness: a visceral 

consciousness of one’s own identity and a more abstract and reflective consciousness of the self, 

and the abstract self-consciousness seemed dependent on more anterior frontal structures 

(Freeman & Watts, 1948). Conway (2001) argues that the recollective experience is the sense or 

experience of the self in the past, satisfying Tulving’s (2002) prerequisite of the self as traveller in 

subjective time. Thus, the role of the frontal lobes within the general domain of the self appears to 

be of fundamental importance, with frontal lobe pathology resulting in disruptions in introspection 

and reflection, abilities that are unquestioningly related to the area of autonoetic consciousness as 

outlined by Tulving (2002).

4.1.8 Disorders o f the subjective recollective experience

Confabulation has been termed “honest lying” by Moscovitch (1989) and describes the 

phenomenon in which patients retrieve information that is untrue, accompanied by a strong feeling 

that it is true, and are unaware of any discrepancy. As Davidson et al (2006) note, confabulation is 

most common in ABM retrieval, and attribute this to a retrieval deficit, as patients often confabulate 

regarding memories acquired long before brain damage. Schnider et al (1996a) note that 

confabulating patients often insist on the veracity of the stories they have invented about their past.
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Kopelman (1999) has suggested that some confabulation m ay be produced to make up for 

deficiencies or “gaps” in memory. Nedjam, Devouche and Dalla Barba (2004), Gilboa and 

Moscovitch (2002), and Johnson et al (2000) found that ventromedial frontal lesions in either 

hemisphere w ere most often implicated in confabulation, and this might suggest that such areas  

are implicated in the generation of recollective experience that is accurate and appropriate for an 

event being recalled. As Conway (2001) notes, in certain cases, plausible confabulations are  

reported whereby the false memories are constructed using autobiographical knowledge but 

configured inaccurately to represent events that did not actually occur. The  integrity of the self and 

autobiographical knowledge is seen as critical for a normally functioning system, because, as 

Conway (2001) argues autobiographical memory is the knowledge base of the self. Therefore, 

when the connection becomes dam aged or impaired in som e way, either neurologically or 

psychologically, autobiographical knowledge, which may remain accessible, no longer provides the 

sam e constraints on the goals of the working self, and delusions and confabulations may occur 

(Conway, 2001).

4.1.9 Recollective confabulation

An area that is not commonly discussed within the literature pertaining to autonoetic consciousness 

is that of “recollective confabulation.” However, Moulin et al (2005) have recently directed attention 

to this area in an attempt to better understand disorders of m em ory aw areness states in order to 

shed light on the potential neural substrates underlying the healthy occurrence of various levels of 

memory aw areness during retrieval of past events. In the past, recollective confabulation has been  

proposed to be linked to the frontal lobes (Tabet & Sivaloganathan, 2001), yet Moulin et al (2005) 

propose that this abnormal recollective experience may be related to disrupted connections 

between frontal executive control systems and memory circuits in the temporal lobes.

4.1.10 Deja vu

The hippocampus and the am ygdala are associated with deja vu (Bancaud et al, 1994). More 

recently, Brown (2003) divided theories of deja vu into four categories, namely neurological, dual 

processing, attentional, and memory. Thompson, Moulin, Conway and Jones (2004) propose that 

persistent deja vu can be described in terms of neurological and memory categories. The authors 

propose that a circuit in the temporal lobe fires when remembering the past, creating the 

experience of remembering (Moscovitch, 2000) and a recollective experience, which is the sense 

of self in the past, in keeping with Tulving’s assertions (Tulving, 2000 , W heeler, et al, 1997). In the 

case of patients with persistent deja vu, Thompson et al (2004) argue that this system is perhaps 

overactive or permanently switched on, resulting in the processing of novel events that are  

accompanied by a strong feeling of remembering. Moulin et al (2005) comment that patients 

suffering from temporal lobe epilepsy have been reported to exhibit memory-like hallucinations and 

the sensation of deja vu. Bancaud et al (1994) reported on the “dream y state" associated with 

spontaneous seizures and electrical stimulation of the temporal lobes and documented that their 

patients reported spontaneous retrieval of unconnected memories from their own past experiences  

along with sensations similar to those encountered in dreaming, as well as sensations of deja vu. 

As Moulin et al (2005) note that w hereas the operational definitions of remembering and knowing
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are well established, taken to reflect autonoetic and noetic levels of awareness respectively, 

difficulties are encountered when discussing the sensations of remembering usually encompassed 

by the generic term deja vu. However, the authors distinguish between the sensation of deja vu, 

operationalised as an “erroneous sense of familiarity”, with an “episodically mediated erroneous 

sensation of recollection, deja vecu” which is based on Funkhouser’s (1995) use of the term.

4.1.11 Deja Vecu

As Thompson et al (2004) note, deja vecu is the sensation that events have been lived through 

before, and this has been manifested in cases of persistent deja vu, in which patients encounter an 

endless circle of such dysfunctional recollection. Half of the temporal lobe patient cases in 

Bancaud et al’s (1994) study reported sensations of having experienced the present situation 

before. Thompson et al (2004) note that patients are typically anosagnosic for their deja vecu and 

genuinely believe that novel events have been experienced before. As the authors note, this is 

manifested in an overwhelming sense of familiarity for novel events, with plausible complex 

justifications provided to support this. Ide et al (2000) has reported a case of persistent deja vecu 

following meningitis, which was found to be associated with abnormalities in the right fronto- 

temporal region. Moulin et al (2005) refer to such instances of deja vecu as “false recollections” 

with the suggestion that such aberrations in the recollective experience may be mediated by fronto- 

temporal circuits, and the further proposition that experiences of deja vecu and recollective 

experience are highly related. Moulin et al (2005) hypothesise that the basis for deja vecu is a 

recollective experience of the present moment, wherein the individual has a strong feeling of the 

self in the past just as in recollection. They account for deja vecu as an interpretation of a feeling 

of pastness for the present, an assertion which bears striking resemblances to the construct of 

autonoetic consciousness, albeit in a disordered manner.

4.1.12 The recollective experience and episodic memory

Moulin et al (2005) argue that recollective expehence thus emanates from circuits in the temporal 

lobes which are controlled by frontal systems. This is in contrast with Spatt’s (2002) theory of deja 

vu, which suggests that deja vu results from erroneous activation of a recognition memory system 

involving the parahippocampal gyrus, known to be involved in sensations of familiarity (Milner, 

1989). Spatt (2002) proposes that perceiving an experience whilst in this state of heightened 

activation gives rise to sensations of familiarity that normally accompany conscious recollection. 

The prefrontal cortex and hippocampus are then recruited in a “normal” manner finding no content, 

which is proposed to lead to the sensation of deja vu. Moulin et al (2005) administered a series of 

recognition tasks involving the R/K paradigm to two patients with dementia and diffuse temporal 

lobe pathology and found that patients exhibited high levels of recollective experience for items 

they falsely recognised, and indeed could make reasonable justifications for their false 

recognitions, which was termed “recollective confabulation.” As Moulin et al (2005) note, specific 

episodic information, often in the form of sensory-perceptual details derived from a past 

experience, triggers recollective experience, and in the undamaged brain, the individual 

expehences remembering. The authors further note that episodic memories themselves are 

accessed by the process of encoding specificity (Tulving & Thompson, 1973) and are “content
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addressable’’ in that a cue which corresponds to knowledge in an episodic memory enters the 

retrieval process facilitating the retrieval of a specific memory which can be accessed and enter 

consciousness. In doing so, it triggers the recollective experience. Where the functions of 

recollective experience are concerned, Conway (2001) proposes that it may serve a function of 

indicating what mental state an individual currently has in mind. The recollective experience 

differentiates the mental representation of an event from that conjured up during daydreaming, 

fantasy, dreaming or planning and as Conway (2001) notes it effectively says “this mental 

representation is a memory of an event experienced by the s e lf (p. 1375). As Moulin et al (2005) 

explicate, when one experiences recollection, there is typically a high degree of certainty that what 

is in mind is a memory and not a daydream or fantasy, yet this does not necessarily entail that what 

is in mind is correct or accurate as it is possible to have recollective experience for false memories 

(Conway et al, 1996; Roediger & McDermott, 1995).

4.1.13 A possible neural circuit underlying the recollective experience

As previously mentioned, Moulin et al (2005) propose that the predominance of left temporal 

damage in their patients fits the general view that recollective experience is mediated by circuits in 

the left hemisphere. However, the authors note that Henson et al (1999), who documented 

remember responses for previously studied words to be associated with activation in anterior left 

prefrontal, left parietal, and posterior cingulate brain areas, did not find temporal lobe activation to 

be uniquely associated with Remember responses, nor did they find activation of hght frontal sites, 

which are most commonly implicated in the neuropsychological literature. However, this may 

reflect the circumscribed nature of the R/K paradigm for the purposes of studying something as 

qualitatively refined as that of the subjective recollective experience during ABM retrieval or 

everyday memory, as opposed to that of recognition of previously studied items in a laboratory 

task. Moulin et al (2005) note that it has been suggested that hippocampally-mediated episodic 

memory processes are “rapid, obligatory, informationally encapsulated, and cognitively 

impenetrable" (Moscovitch, 1992, p.26), a statement they feel resonates with their theory of deja 

vecu, namely when hippocampal activation of long-term memory is ungated by other brain regions, 

output is therefore not monitored “to determine whether the elicited memories are veridical or even 

plausible” (Moscovitch, 1992; p.261). As such, Moulin et al (2005) conclude that there are control 

networks most likely situated in frontal regions which control the construction of memories and the 

experience of recollection, however the brain regions most likely to mediate the feeling of 

remembering are the medial temporal lobes. The authors echo the assertions of Bancaud et al 

(1994) who suggested that there may be a recollective experience circuit located in the medial 

portion of the temporal lobes, but that the MTL must interact with the frontal system in integrated 

processing systems. The disruption of this fronto-temporal circuit is posited as underlying the over

extended recollective experience found in patients with diffuse temporal lobe pathology, as this 

fronto-temporal circuit is the putative structure which monitors and controls experiences of 

recollection (Moulin et al, 2005).

One significant caveat the authors draw attention to is the somewhat surprising finding that such 

patients with diffuse progressive temporal lobe pathology exhibit deja vu/vecu since one might
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surmise that damage to this area would reduce recollective experience rather than produce a 

preponderance of it. Moulin et al (2005) note that fronto-temporal damage has led to case reports 

of participants with no recollective experience whatsoever (e.g. Levine et al, 1998), which 

manifested in the complete absence of recollection in contrast to the over-extended recollection 

described above. Moulin et al (2005) attempt to reconcile such differences by proposing that the 

output from the MTL recollection system implicated in temporal lobe epileptics’ sensations of deja 

vecu is disconnected completely from the frontal lobes and therefore these sensations are not 

brought to consciousness. This hypothesis is not unlike the cortical disconnection hypothesis 

commonly invoked during discussions of Alzheimer’s disease (Delbeuck, Van der Linden, Collette, 

2003) and is of central relevance for the consideration of appropriate clinical populations, which 

would be suitable for the further investigation of the recollective experience and potential deficits 

owing to pathology in the MTL. One such population group worthy of investigation is that of Mild 

Cognitive Impairment.

4.1.14 Mild Cognitive Impairment (MCI) -  A conceptual overview

The past several decades have witnessed considerable debate in the definition, classification, and 

conceptualisation of the cognitive continuum of ageing, with numerous attempts made to classify 

the boundaries between normal and pathological ageing (Ritchie, 2000). Whilst it cannot be 

contested that across the age continuum cognitive functioning can decline somewhat, it can also 

remain normal or indeed decline further into a state of dementia. However, the intermediate area 

whereby the state of cognitive functioning has declined below age-specific norms yet falls short of 

dementia in severity, represents quite a controversial and much debated area. Mild Cognitive 

Impairment (MCI) is the term used to describe a transitional state between age-related memory 

decline and Alzheimer’s disease (Petersen, 2004), and is gaining credence as a clinical concept 

despite the many conceptual debates it has spurred.

As mentioned previously in Chapter 3, there has been a growing impetus in attempting to arrive at 

early identification of Alzheimer’s disease in order to intervene quickly. This has led to a renewed 

interest in the understanding of what exactly constitutes "normal” ageing, so as to glean insights 

regarding the border between healthy ageing and very early disease. However, as Petersen 

(2003) argues, the definition of MCI as having a memory impairment beyond what is expected for 

normal ageing, brings with it the implicit assumption that one has a clear grasp of what constitutes 

normal cognitive function with age, when oftentimes departures from normality are assessed with 

younger adults as the benchmark (Crook et al, 1986), and as Smith et al (1991) note, depending on 

which instruments are chosen, most of the elderly participants will exhibit some “abnormal” 

performance when measured against younger adults. In general, however, the vast majority of 

elderly individuals develop a decline in information processing speed and perform at a lower level 

on traditional “episodic” memory tests.
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4.1.15 Importance o f the concept o f MCI

Portet et al (2006) state that the concept of MCI assumes that a cognitive continuum exists 

between normality and AD, with MCI proposed to bridge the gap between normal and dementia- 

type pathological ageing. Petersen (2003) notes that MCI is likely to be a heuristic concept, and 

with difficulties in the definition of this concept it could potentially contribute to our understanding of 

the age process in one of two ways. Firstly, the threshold for the clinical diagnosis of Alzheimer’s 

disease could be scaled back to encompass milder forms of impairment and possibly MCI. 

Alternatively, MCI may continue to occupy a niche in the cognitive spectrum that cannot be 

subsumed by other clinical classifications and may truly be a transitional stage in the development 

of Alzheimer’s disease.

4.1.16 Diagnosis o f MCI

Winblad et al (2004) reported on the proceedings of the First Key Symposium on MCI, held in 

Stockholm in 2003, whereby the specific recommendations for the general MCI criteria were 

delineated as in Table 4.1:

Table 4.1 Recommendations for the diagnosis of MCI as reported by Winblad et al (2004)

(i) The person is neither normal nor demented

(ii) There is evidence of cognitive deterioration shown either by

objectively measured decline over time and/or subjective report of 

decline by self and/or informant in conjunction with objective 

cognitive deficits

(iii) Activities of daily living are preserved and complex instrumental

functions are either intact or minimally impaired.

Thus the term MCI can be used to represent a clinical syndrome that can be utilised to classify 

persons who do not fulfil a diagnosis of dementia, but who nevertheless represent a high risk group 

for progressing to a dementia disorder. Winblad et al (2004) stress the fact that MCI is therefore a 

concept encompassing much more than a preclinical state of AD, due to the heterogeneous 

aetiology of the syndrome. This is reinforced by the finding that when individuals with MCI are 

followed over time, some do progress on to AD, and other dementia types but some remain stable 

or even may recover.

4.1.17 Subtypes o f MCI

MCI is heterogeneous in its clinical presentation as well as aetiology, and the principal cognitive 

impairment can be amnestic, single non-memory domain, or involving multiple cognitive domains 

(see Figure 4.1, Winblad et al, 2004), with each of these clinical presentations potentially stemming 

from multiple aetiologies.
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Figure 4.1 The MCI Classification Process (adapted from Winblad et al, 2004)

The MCI classification process in Figure 4.1 underscores the importance of the clinical evaluation, 

which attempts to combine neuropsychological evaluation and family interview to detect mild 

cognitive impairment at the earliest possible stage but above all to identify a decline in cognitive 

function (Portet et al, 2006). In essence, the diagnosis is based primarily on the clinical impression 

with the cognitive complaint of the individual taking a key role. Portet et al (2006) thus note that the 

criteria elucidated by Winblad et al (2004) facilitate the identification of the MCI syndrome in a 

manner suitable to medical practice along two key axes; (i) “Which MCI syndrome subtype is 

involved? (ii) “ Is the underlying aetiopathogenic subtype identifiable?" This procedure facilitates 

the labelling of the syndrome subtype as early as the initial evaluation, which may include amnestic 

MCI, characterised by predominant impairment of the memory domain, or non-amnestic MCI 

characterised by slight impairment of multiple cognitive domains such as language and attention, 

(multi-domain MCI) or may indeed correspond to a predominant impairment of a cognitive domain 

other than that of memory (single-domain non-memory MCI).
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Figure 4.2 Heterogeneity of the term Mild Cognitive Impairment (Petersen et al, 2001). 
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Petersen (2003) comments that it is the amnestic MCI subtype that is most common and likely 

progresses to clinically probable Alzheimer’s Disease, whilst more recent studies have pointed 

towards the mild cognitively impaired patients with memory plus other cognitive domain deficits 

rather than those with pure amnestic MCI, as constituting the high risk group (Tabert et al, 2006). 

Dubois and Albert (2004) refer to amnestic MCI as “amnestic syndrome of the hippocampal type” 

(p.247) and note that the same memory profile is exhibited in the early stages of patients with AD 

(Tounsi et al, 1999; Grober et al, 2000), probably because episodic memory is a reliable 

neuropsychological maker of the disease in relation to the early involvement of mesial temporal 

structures (Delacourte et al, 1999).

4.1.18 Proposed neural pathology in MCI

Johnson & Albert (2003) argue that the findings from an array of functional imaging studies 

conducted to date suggest a consistent set of brain regions that are affected in MCI, namely the 

hippocampal complex, the anterior and posterior cingulate, and the inferior parietal cortex. It is well 

established that most patients with AD present with a progressive memory impairment as their 

earliest cognitive problem (Welsh et al, 1992), consistent with the large body of literature indicating 

that the hippocampal complex is involved at the earliest stage of this disorder (Gomez-lsla et al, 

1996). Xu et al (2000) have reported on the efficacy of MRI-based measurements of hippocampal 

atrophy as sensitive indicators of the early pathological degeneration of the medial temporal lobe in 

AD, yet the site in which the earliest pathology has been identified in AD is not the hippocampus 

but rather the transentorhinal/entorhinal cortex (Braak & Braak, 1994). The entorhinal cortex is a 

portion of the anterior parahippocampal gyrus that gives rise to the perforant pathway, which is the 

major cortical excitatory input to the hippocampus and receives projections from widespread 

association areas. Zola et al (2000) comment that, as such, it is part of a memory-related neural 

system in the brain. Xu et al (2000) comment that at the transition point from Braak Stage II to 

Stage III, when hippocampal pathology first appears, isolated deficits in memory performance are 

seen, and it is at this point that patients might be classified as having MCI. However, Xu et al’s 

(2000) results failed to support the idea that entorhinal distance measures are a superior marker of 

the earliest changes in AD. The authors, however, propose that this may be attributable to 

measuring length rather than volume of the entorhinal cortex, given that it is a 3-D structure, thus 

failing to allow for the thickness of the cortical mantle of the entorhinal cortex as a potential factor.

4.1.19 Importance o f the entorhinal cortex in diagnosis

In a more recent study, Pennanen et al (2004) used MRI to study the hippocampus and entorhinal 

cortex of healthy elderly controls, MCI participants and patients with AD, and noted that the 

volumes of the hippocampus and entorhinal cortex were significantly reduced in the following order: 

Control>MCI>AD. Furthermore, the most efficient overall classification between controls and MCI 

participants was achieved with entorhinal cortex measurements, whereas the best discrimination 

between controls and AD patients and between MCI participants and AD patients was achieved 

with hippocampal volumes. The authors concluded that entorhinal cortex atrophy precedes that of 

hippocampal atrophy in AD, and is dominant over hippocampal volume loss in MCI, as opposed to 

the more pronounced hippocampal volume loss in AD. In a subsequent study, Pennanen and
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colleagues (Tapiola et al, 2006) conducted a longitudinal follow-up study in order to determine the 

predictive value of hippocampal and entorhinal cortical volumes where conversion from MCI to AD 

is concerned. Medial temporal lobe atrophy on the right side predicted the conversion of MCI to 

dementia, although the authors caution that hemispheric differences in the volumes might be 

related to the heterogeneity of MCI pathology. Tapiola et al (2006) comment that the entorhinal 

cortex occupies the key position for the communications between the hippocampus and the rest of 

the brain, and as such, the degeneration of neuronal architecture of the entorhinal cortex invariably 

destroys a large functional hippocampal pathway, leading to the memory impairment and cognitive 

deficits associated with AD (Hyman et al, 1984). However, Bottino et al (2002) found that it was 

the left volumetric measures of amygdala, hippocampus and parahippocampal gyrus that were 

significantly different between MCI participants and controls, a finding they posited might point to 

the idea of a selective vulnerability of the left hemisphere in AD patients, however, the authors 

were unable to explain why the regions on the left were the best ones in terms of discriminating 

MCls from controls. Stoub et al (2006) described alterations in white matter in the anterior medial 

portion of the parahippocampal gyrus which contributed significantly to memory dysfunction in MCI 

participants. The authors argue that this region of the parahippocampal gyrus includes the 

perforant path that supplies the hippocampus with multi-modal sensory information. Changes in 

the white matter of the parahippocampal gyrus may additionally reflect disruption of afferent 

connections to the entorhinal cortex that could ultimately compromise multimodal sensory input to 

the hippocampus. Stoub et al (2006) posit that entorhinal atrophy may, in part, be the origin of the 

decrease in white matter volume.

4.1.20 Pathology in the anterior cingulate

The caudal portion of the anterior cingulate is strongly and reciprocally connected with the 

prefrontal cortex and also connected with memory-related structures including the entorhinal cortex 

(Van Hoesen & Solodkin, 1993). It has thus been proposed that the caudal portion of the anterior 

cingulate plays a major role in executive function abilities, particularly through its reciprocal 

connections with the prefrontal cortex (Arikuni et al, 1994). Johnson & Albert (2003) comment that 

the perfusion abnormalities found in MCI in the caudal portion of the anterior cingulate and the 

prefrontal cortex during prodromal AD, are consistent with evidence that executive function deficits 

are prevalent in patients with very mild AD (Lafleche and Albert, 1995) and among patients in the 

prodromal phase of the disease (Albert, 2001). The relationship of the inferior parietal cortex to the 

symptoms of individuals with MCI is unclear, as abnormalities in temporoparietal cortices have not 

been associated with either memory or executive function deficits (Johnson & Albert, 2003). 

Nevertheless, the perfusion abnormalities found in the inferior parietal cortex in individuals with 

MCI are consistent with the fact that temporoparietal perfusion deficits are common in established 

AD.

4.1.21 Further volumetric reductions in MCI

Backman et al (2004) note that in searching for the biological correlates of the cognitive impairment 

in MCI, heavy emphasis has been placed on the medial temporal lobe (MTL), due to its link to what 

has traditionally been termed “episodic memory”. However, recent imaging studies and
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histopathological evidence suggests that multiple brain structures and functions in addition to those 

related to the MTL may be affected before the diagnosis of AD is conferred. These findings include 

volumetric reductions of anterior cingulate and temporal sulcus (Killiany et al, 2000), posterior 

cingulate and neocortical temporoparietal regions (Fox et al, 2001), and frontal regions (Van der 

Flier et al, 2002). Furthermore decreased blood flow in the posterior cingulate and precuneus 

(Kogure et al, 2000), reduced glucose metabolism in temporoparietal regions (Arnaiz et al, 2001) 

and deposits of amyloid plaques in temporal (Morris et al, 2001) and frontal (Yamaguchi et al, 

2001) cortex have been reported. The findings from such studies indicate a widespread affecting 

of brain structures and functions, in preclinical AD, which Backman et al (2004) note is manifested 

to a similar extent in the impairments exhibited at the behavioural level.

4.1.22 Prediction of conversion from MCI to Alzheimer’s Disease

Feldman and Jacova (2005) reviewed the converging evidence from a number of key neuroimaging 

studies and asserted that the most important application of neuroimaging within the clinical setting 

of MCI will be to predict the likelihood of progression to AD. MRI studies have consistently 

revealed an identifiable volume loss in the medial temporal structures, with hippocampal volume 

reductions ranging from 7% to 29% for very mild AD (Jack et al, 1997), for individuals with a Global 

Deterioration Score of 3 (DeSanti et al, 2001), those with amnestic MCI (Xu et al, 2000) and for 

individuals with cognitive complaints (Dickerson et al, 2000). However, Feldman & Jacova (2005) 

note that cross-sectional hippocampal volume reductions in MCI overlap considerably with those of 

normal healthy control individuals, with correct classification rates based on volumetries ranging 

from 73% (DeSanti et al, 2001) to 80.5% (Bottino et al, 2002). When entorhinal cortex volume has 

been measured separately from surrounding tissue, reductions have ranged from 13% to 27% in 

MCI, pointing once more to this area as a potential region of interest, but one that is more 

technically challenging to measure (Du et al, 2001; Bobinski et al ,1999). As has been mentioned 

throughout this section, initial entorhinal cortex, hippocampal, lateral temporal lobe and anterior 

cingulate atrophy have been associated with increased risk of dementia. Feldman and Jacova 

(2005) further note that the majority of structural MRI models of MCI progression to AD combine 

medial and lateral temporal lobe measures to achieve higher predictive accuracy, ranging from 

75% to 96% (Convit et al, 2000; Kaye et al, 1997; Killiany et al, 2000).

Feldman & Jacova (2005) report that in MCI, reduction in glucose metabolism within the 

hippocampal formation, as revealed by FDG-PET scans, has been reported to significantly improve 

diagnostic accuracy over MRI hippocampal volumetric measures (85% versus 73%) and to add 

significantly to an initial MRI-based classification (DeSanti et al, 2001). Temporoparietal cortical 

metabolic reductions have also been reported to be associated with a greater risk of progression to 

dementia (Arnaiz et al, 2001) whereas greater impairment in the posterior cingulate gyrus has been 

reported for MCI progressing to dementia than for those with stable MCI (Drzezga et al, 2003). 

Serial measurements have identified further deterioration in this area plus additional impairment in 

the ventro-lateral prefrontal cortex as a characteristic of the clinical progression from MCI to AD 

(Drzezga et al, 2003). Feldman & Jacova (2005) thus conclude that relative to structural MRI, the 

functionally based FDG-PET findings implicate a broader pattern of brain involvement in MCI,
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which likely reflects a breakdown of synaptic networks and their involvement as MCI progresses 

through to diagnosable AD. Feldman and Jacova (2005) believe this underscores the potential 

value of functional measures that are sensitive not only to histopathological changes localised in 

the temporal lobe but also to the changes that occur in functionally connected areas (Drzezga et al, 

2003).

4.1.23 Limitations o f neuroimaging studies in MCI

One important caveat to consider with all of the neuroimaging studies reviewed is the careful 

selection process to include those individuals with high rates of progression to dementia. Feldman 

& Jacova (2005) note that MCI subjects with high comorbidities have been systematically excluded 

from imaging protocols and etiological heterogeneity has been similarly avoided. Thus, the extent 

to which the neuroimaging findings from such highly selective studies generalise to the MCI 

population that presents to memory clinics and general practices is currently unknown, and further 

studies are clearly needed to determine the diagnostic usefulness of MRI and PET in what 

Feldman & Jacova term “real-world” patients.

4.1.24 Conversion from MCI to Alzheimer’s Disease

Backman, Small and Fratiglioni (2004) argue that there is pervasive evidence for a performance 

decrement at baseline assessment amongst those persons who are currently non-demented, but 

who will go on to receive a diagnosis of AD at follow-up. These pre-clinical deficits have 

furthermore been observed across multiple cognitive domains, including episodic memory 

(Backman et al, 2001), executive functioning (Albert et al, 2001), verbal ability (Jacobs et al, 1995), 

visuospatial skill (Small et al, 1997), attention (Linn et al, 1995), and perceptual speed (Fabrigoule 

et al, 1998). However, as Backman, Jones, Berger, Laukka and Small (2004) observe, despite this 

seemingly global impairment in preclinical AD, it has often been argued that tasks assessing 

“episodic” memory (e.g. word recall, face recognition) are particularly useful in the detection of at- 

risk individuals (Small et al, 1997; Tierney et al, 1996), Tabert et al (2006) found that deficits in 

verbal memory and psychomotor speed/executive function abilities strongly predicted conversion to 

AD. It would appear that in MCI, impairments of free recall, particularly verbal free recall, 

consistently predict conversion to AD in both community-based (Albert et al, 2001) and clinic-based 

(Dubois & Albert, 2002) studies. However, executive function deficits also seem adept at predicting 

AD conversion (Rapp & Reichies, 2005) with less consistent findings for verbal fluency (Masur et 

al, 1994), naming (Jacobs et al, 1995), visuo-spatial ability (Small et al, 1997) and attention deficits 

(Tierney et al, 1996).

4.1.25 Variation in conversion rates to AD within the literature

Conversion rates from MCI to AD range from 4% to 23% in community-based and 10% to 31% in 

clinic-based samples (Bruscoli & Lovestone, 2004) compared to 1-2% in the general population. 

Investigators at the Mayo Alzheimer’s Disease Research Centre longitudinally observed 155 

individuals with a clinical diagnosis of MCI and found that the participants evolved to dementia at a 

rate of approximately 12% per year (Petersen, Smith, Ivnik et al, 1995; Petersen, Smith, Waring et 

al, 1999). Petersen, Doody, Kurtz et al (2001) note that in various studies using different MCI
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criteria, participants with memory problems that fall short of dementia progress to AD or dementia 

at a rate of between 10% to 15% per year (Tierney et al, 1996; Bowen et al, 1997). However, as 

Coen (2005) asserts, two important points must be taken into account regarding the entity of MCI, 

namely that not everybody who declines in MCI necessarily progresses to AD, and secondly not 

everyone progresses, with in fact a substantial number of individuals either remaining at a stable 

level or even reverting back to normal. Jicha et al (2006) recently demonstrated that whilst the 

majority of patients in a sample diagnosed with amnestic MCI progressed both clinically and 

pathologically to Alzheimer’s disease, 29% of them developed non-AD primary pathologic 

abnormalities. Community-based studies of MCI have reported substantial rates for stability or 

improvement over time with researchers such as Fisk, Merry and Rockwood (2003) finding that 

almost one third of the initial MCI cases in their study had no evidence of cognitive impairment after 

five years. Furthermore Ganguli and colleagues (2004) followed a community cohort over ten 

years and found that of the 40 individuals who had initially presented with amnestic MCI, only 11 

developed dementia, typically AD. Over successive two year periods 11-21% of those with MCI 

remained as such, yet 33-56% became non-MCI with half reverting to normal. MCI can be the 

manifestation of a range of alternative aetiologies including neurodegeneration, ischaemia, trauma, 

cardiovascular disease, metabolic disturbances, psychiatric disorders, or combinations of these. 

As Coen (2005) states, clearly it should not be assumed that MCI is simply very early Alzheimer’s 

disease.

4.1.26 Interactions between the prefrontal cortex and the medial temporal lobes 

The interactions between the medial temporal and frontal lobes are undisputed. There are large 

cortico-cortical direct reciprocal connections between the prefrontal cortex and the medial temporal 

lobe, passing through the uncinate fascicle, anterior temporal stem and anterior corpus callosum. 

The orbitofrontal and dorsolateral cortices have strong reciprocal connections with the perirhinal 

and entorhinal cortices (Rempel-Clower & Barbas, 2000). The medial temporal lobe receives 

information from a range of unimodal and poiymodal sensory association areas, which 

predominantly enters through the perirhinal and parahippocampal cortices, which project back to 

these regions (Suzuki & Amaral, 1994). Simons & Spiers (2003) further note that the RFC has 

reciprocal connections with sensory association cortices including temporal and parietal regions 

(Barbas et al, 1999) and many subcortical structures (Thierry et al, 2000).

Simons & Spiers (2003) have proposed a unifying framework to understand the interactions 

between RFC and MTL in recollection (see Figure 4.3 below). Where retrieval of memories is 

concerned, retrieval cues are specified and elaborated in the ventrolateral RFC, following which, 

Simons & Spiers (2003) propose that the elaborated memory cue is used to interrogate the medial 

temporal lobe (Becker & Lim, 2003) strategically searching stored representations and seeking 

concordance between the cue and stored information, possibly through a process of pattern 

completion (McClelland et al, 1995). The retrieval cue is thus iteratively compared with stored 

representations until correspondence is achieved and a candidate memory identified. This memory 

representation is retrieved and maintained online by the ventrolateral RFC, while various 

monitonng and verification processes are undertaken in the dorsolateral RFC (Simons & Spiers,
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2003). The retrieved information is compared with the retrieval criteria originally specified, and if 

satisfied, the memory will be available for conscious thought and/or output. Otherwise, the 

modification of the retrieval cues might occur in the ventrolateral PFC and further attempts at 

retrieval searches are undertaken. Simons & Spiers (2003) note that the nature of the higher-order 

mnemonic processes and the processing concerning self-relevant information are less certain, and 

seem to be supported by anterior PFC and medial PFC respectively.
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Figure 4.3 Connections between the medial temporal lobe and prefrontal cortex. Taken 

from Simon & Spiers (2003)

4.1.27 Rationale for the current study

In light of the framework elucidated by Simons & Spiers (2003) and the literature concerning the 

recollective experience summarised above, it would appear that the Interactions between prefrontal 

cortex and the medial temporal lobe are vital for successful episodic memory. The literature 

regarding the manifestation of dysfunctional recollective experience and the hypothetical neural 

substrates that may underlie such subjective sensations has been included in an attempt to shed 

further light on the role of a fronto-temporal system, whereby the recollective experience is 

instantiated by the medial temporal lobes and monitored or controlled by the frontal lobes. A core 

objective of the present study attempting to investigate the potential neural substrates underpinning 

the retrieval of episodic autobiographical memories must account for the role of both frontal and 

hippocampal areas in mediating such memories. As mentioned previously, a disconnection 

hypothesis has been proposed in order to account for the absence of recollective memory in
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patients with progressive temporal lobe pathology. Stoub et al (2006) argue that the loss of layer II 

neurons in the entorhinal cortex could essentially cause a loss of information flow to the 

hippocampus (Hyman et al, 1984), with damage to the white matter of the parahippocampal gyrus 

potentially disrupting afferent connections to the entorhinal cortex and ultimately disconnecting 

multimodal sensory input to the hippocampus, which is vital for the formation of new memories.

As has been documented in detail above, MCI represents a clinical syndrome in which the volume 

of the entorhinal cortex and hippocampus is significantly decreased compared with age-matched 

controls (Stoub et al, 2006) consistent with Hyman et al’s (1984) post-mortem study in which a 

disconnection of the hippocampus from sensory cortical inputs was reported. Episodic memory is 

a particularly relevant domain with regard to disconnections in such conditions as AD and MCI 

(Delbeuck, Van der Linden & Collette, 2003) with defective connections between the different 

regions likely manifesting In deficits in episodic memory and the accompanying recollective 

experience, as was previously demonstrated in the EAMI validation study. However, the 

investigation of such deficits within MCI has to date not been attempted, with a paucity of literature 

examining ABM in this particular group. Given the relatively circumscribed medial temporal lobe 

pathology, MCI represents a clinical group that are particularly suited to the investigation of ABM 

and autonoetic consciousness, in an effort to further tease apart the effects of MTL pathology on 

the recollective process in a non-demented sample, and to uncover whether such participants are 

more akin to healthy elderly controls or exhibit an Alzheimer-like profile where episodic ABM 

retrieval is concerned.

4.1.28 Specific areas o f interest within the present study -  Recency/Imagery/Emotionality 

4.1.28.1 Recency o f memories

A key question pertains to whether the length of time elapsed between the encoding of an event 

and its subsequent retrieval has bearing on the recollective aspect experienced by the individual. 

Older memories may be subject to degradation and may lose much of their rich contextual flavour 

in keeping with the process of semanticisation in which many memories undergo a transition from 

episodic to semantic memory with time interval, repetition of similar events, or frequency of 

rehearsal (Barclay, 1986; Cermak, 1984; Conway et al, 1997; Linton, 1986; Neisser, 1986). 

However, one might also suppose that such remote memories might have undergone enough 

rehearsal so as to buffer them from erosion and ensure that they are preserved, a phenomenon 

commonly referred to as Ribot’s Law or the negative temporal gradient (Ribot, 1881). As has been 

documented previously, there has been much discussion in the literature regarding the length of 

time between encoding of a memory and its retrieval at a later date; days, months or even decades 

later in time. Nadel & Moscovitch (1997) proposed that contextually rich memories, such as ABMs, 

essentially remain dependent on the hippocampus during retrieval (i.e. Multiple Trace Theory) 

irrespective of the latency between acquisition and retrieval. However, findings in the literature 

have remain mixed with some studies reporting increased hippocampal activation for retrieval of 

recent relative to remote ABMs (Maguire & Frith, 2003a, Piefke et al, 2003) and others reporting no 

such difference (Conway et al, 1999; Maguire et al, 2001a; Ryan et al, 2001; Gilboa et al, 2002; 

Niki & Luo, 2002).
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Piolino et al (2004) investigated the effect of time interval on ABM recall and noted a shift in the 

phenomenal experience of remembering with the passage of time consistent with previous findings 

(Conway et al, 1997). Piolino et al (2004) attempted to account for the bilaterality of findings in 

previous neuroimaging paradigms by proposing that the right-sided activation might reflect the 

emotional properties of memories studied (Fink et al, 1996), self-perspective during remembering 

personal past episodes (Piefke et al, 2003), utilisation of a kind of task that emphasises the recall 

of detailed episodic memories (Graham et al, 2003), or mechanisms of compensation in the elderly 

(Maguire & Frith, 2003b). They further speculated that left-sided activation might reflect the 

process of effortful recollection of episodic details (Conway, 2001; Maguire, 2001) or a bias toward 

producing semanticised instead of episodic memories, depending on the paradigm used for 

eliciting memories under scanning sessions (Cabeza & Nyberg, 2000).

In Chapter 3, a recency effect was noted across all behavioural markers of autonoetic 

consciousness on the EAMI, whereby those memories from the recent period were more likely to 

be rated higher in terms of vividness, continuity, level of detail, and re-experiencing ratings, in 

keeping with previous reports in the literature (Addis et al, 2004; Piefke et al, 2003). Piefke et al 

(2003) found that recent relative to remote ABMs were rated higher for picture-likeness, 

emotionality and the richness of details, as well as for the degree of re-experiencing during 

recollection. Addis et al (2004) surmised that rather than recency being the predominant factor per 

se, the recollective qualities of such memories might account for these findings, in keeping with 

Piolino et al’s (2004) assertions that there is an underlying shift in the phenomenal experience of 

remembering with the passage of time. Recency of memories is a salient factor when considering 

theories of consolidation and the disruption of recent relative to remote memories as elucidated by 

Ribot’s Law (Ribot, 1881) commonly seen following damage to medial temporal lobe areas. If 

recency is a key mediating factor in the recollective experience, a prudent hypothesis is that the 

more recent the memory, the more likely it will be infused with autonoetic consciousness, 

facilitating a rich and highly detailed recollection that is imbued with thoughts, emotions, and a 

feeling of reliving.

4.1.28.2 Objective for present study  -  Experimental control o f event recency

The rationale for the present study centred around this basic premise, whereupon it was decided 

that a methodologically efficient means of testing the effect of recency of ABMs would be to 

“create" an event-based memory and subsequently empirically test the recollection of this memory 

using the EAMI. Such an approach is the ideal complement to studies of ABM, which are 

commonly plagued by issues of accuracy in the temporal dating of events, and furthermore where 

the experimenter is dubious as to the veracity of the events under descnption. By enabling 

participants to take part in an experimentally controlled “event” (Test Session A) each of the seven 

levels of contextual detail probed using the EAMI, can be accounted for and documented in order 

to enable a more confident scoring of the memories recalled. This approach has not been 

documented in the literature to the knowledge of the author, and represents an original yet simple 

experimental paradigm in which a real-world memory is created and subsequently assessed using 

a validated measure of episodic ABM in order to establish whether the resultant memories with a
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retention interval of one week, will invariably be infused with autonoetic consciousness and relived 

by participants.

4 .1.28.3 Importance o f imagery during the recollective experience

The importance of mental imagery during the recall of ABMs has long been appreciated (see 

section 1.40) and the predictive power of subjective judgments relating to the accompanying visual 

imagery during episodic ABM recall has been elucidated. In Chapter 3, viewer perspective, 

continuity of the visual imagery, and ratings of vividness were shown to exert an appreciable effect 

in terms of their explanatory power where reliving judgments were concerned. Furthermore, such 

ratings tended to be higher in the more recent epochs than in remote periods, suggestive of the 

recency effect discussed above. Hassabis et al (2007) recently argued that episodic memory 

invariably involves imagery (Rubin, Schrauf and Greenberg, 2003) and the salient visualisation of 

an experience within a rich spatial setting or context (Burgess et al, 2001) and therefore differs 

markedly from “simple" visual imagery which is not thought to depend on the hippocampus 

(Rosenbaum et al, 2004). Indeed Rubin & Greenberg (1998) proposed that sensory information 

such as a visual image of a past event could in turn stimulate new activity in visual, auditory and 

other sensory cortices, thus stimulating visual images, sounds, smells and other sensory 

components that are associated with the event, while feeding back upon the original pattern of 

firing in the visual cortex. The authors term this a cascade of activation, and propose that it 

continues, ultimately producing a pattern of fihng similar to that present during the original 

experience. Simply put, the processing of visual information relevant to the original event could in 

turn perpetuate such a cascade of activation and contribute towards the re-instantiation of the 

original visual experience. Rubin and Greenberg (1998) therefore stress the importance of visual 

imagery as playing a central role in a variety of memory tasks (Rubin, 1995), and note that a broad 

base of data suggests that the experience of recollecting an ABM coincides with the successful 

retrieval of a visual image (Brewer, 1996), with people tending to report recollecting or reliving an 

event if and only if they have a visual image of that event. Such assertions appear to hold when 

the data presented in the previous chapter are considered, with the dearth of visual imagery in the 

Alzheimer patient group closely related to the absence of autonoesis during recall.

Where visual imagery in general is concerned. Mast and Kosslyn (2002) draw a clear distinction 

between visual perception and visual imagery. Whereas visual perception is driven by the nature 

of the external world, and percepts typically are only subtly affected by the viewer’s intentions and 

beliefs. Mast and Kosslyn (2002) argue that mental images are created by the individual and thus 

may not be independent of the creator’s intentions and beliefs. The question of whether images 

are descriptions or depictions is related to the “imagery debate” (Kosslyn, 1980; Kosslyn et al, 

2001), which essentially revolves around the question of whether the depictive aspects of imagery 

that are evident to introspection reflect functional aspects of the underlying representation (Mast 

and Kosslyn, 2002), or whether such pictorial characteristics are purely epiphenomenal. Mental 

imagery is described by Kosslyn, Ganis & Thompson (2001) as occurring when perceptual 

information is accessed from memory, giving rise to the experience of “seeing with the mind’s eye” , 

“hearing with the mind’s ear” and so on. They further note that imagery has fallen in and out of
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fashion with theorists, “because it is inherently a private affair, by definition restricted to the 

confines of the mind” (p.635), rendering it difficult to study.

4.1.28.4 Objective for present study -  Controlling for individual differences in imagery ability 

Eidectic imagery, commonly referred to as “photographic memory’’ has been characterised as 

imagery of prior but now absent visual stimulation, and is measured primarily by subjective report 

as is the case with the EAMI autonoetic subscale. Early researchers on eidetic imagery proposed 

that these images were very detailed and sought to classify individuals as eidetikers and non- 

eidetikers with differences attributed to personality, perception and cognition (Gray & Gummerman, 

1975). However, the methodology of such studies was found to be often obscure or inconsistent. 

Haber concedes that “extensive research has failed to demonstrate consistent correlates between 

the presence of eidetic imagery and any cognitive, intellectual, neurological, or emotional measure" 

(Haber, 1979, p.583). In spite of such conflicting evidence, it nevertheless seems largely plausible 

that individuals can and will differ in their ability and preference for use of mental imagery, which in 

turn could affect the recollective experience they engage in. D’Argembeau and Van der Linden 

(2006) reported that individuals with a higher capacity for visual imagery experienced more visual 

and other sensory details when remembenng past events and imagining future ones. Kosslyn, 

Ganis and Thompson (2001) state that there is much evidence that imagery of emotional events 

activates the autonomic nervous system and the amygdala, whereby visualising an object has 

much the same effects on the body as actually seeing the object. Whilst studies in this vein have 

typically centred on the use of visualisation of emotional stimuli such as pictures (Kreiman, Koch 

and Fried, 2000) the extrapolation to events from one’s past represents an important analogue. 

Implicit in the thesis of Kosslyn et al (2001) is the finding that mental imagery can engage neural 

structures that are also engaged in perception and those neural structures can, in turn, affect 

events in the body itself, begging the question whether imagery of a past event can result in the 

instantiation of an emotional response in the mediation of autonoetic consciousness. This serves 

to reinforce the idea that both imagery and emotionality are key constructs in the unravelling of the 

mechanism underlying autonoetic consciousness. Of central relevance to the present study is the 

importance of individual differences in the generation of mental imagery, and whether such 

differences entail variations in the overall subjective recollective experience. If one is particularly 

adept at visually re-creating the scenes of past events, it is conceivable that this might result in a 

stronger re-experiencing of that event, in comparison with an individual who is less proficient at 

imagining past scenes. This was deemed a critical question to address within the context of the 

present study, and as such a battery of imagery questionnaires was included in an effort to 

examine whether individual differences in imagery preference exerts an appreciable effect on the 

subjective recollective experience of episodic ABM retrieval.

4.1.28.5 The importance of emotion in the recollective experience

Daselaar et al (2007) note that an important phenomenological property in the retrieval of ABMs is 

that of emotional intensity, and this has been discussed at length in previous sections, 

documenting the concomitant phenomenon of emotional re-experiencing as an integral feature of 

reliving past memories. Daselaar et al (2007) state that two contrasting theoretical predictions exist
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where emotional intensity is concerned. The first perspective revolves around the tenet that 

subjective ratings of emotional intensity may be made only about a fully formed memory, as 

emotion is seen as an emergent property of that memory. This argument stems from the appraisal 

theories of researchers such as Lazarus (1991) in which emotion is viewed not as an inherent part 

of the memory but a judgment made on a memory after it was recalled (James, 1890). A 

contrasting view holds that emotion is an early warning system, and in an evolutionary sense 

serves as a means of preparing an organism for action that is generally appropriate for the situation 

at hand even before the situation is fully comprehended (Leventhal & Scherer, 1987; LeDoux, 

1996). Daselaar et al (2007) note that if one purpose of episodic memory is to provide a detailed 

record of events that occur under similar cuing situations so an organism can act appropriately, 

then activity in emotional areas of the brain could occur very early in the retrieval process to signal 

that a relevant memory is being retrieved before the full complexity of the memory is assembled 

and in consciousness.

4.1.28.6 Emotional mediation of episodic ABMs

The importance of the emotional mediation of autobiographical memories has previously been 

discussed and will be revisited in brief here. In recent years, it would appear that the locus of 

enquiry has shifted from that of emotional valence to the phenomenological experience of 

emotional intensity. D’Argembeau et al (2003) found that emotional memohes, regardless of 

valence, were more likely to be seen through one's own eyes (field perspective) than were neutral 

memories, in keeping with Nigro & Neisser’s (1983) assertions. Robinson & Swanson (1993) had 

previously reported that high and low intensity memories were equally likely to be encoded from an 

observer’s perspective but that switching from a field view to an observer’s perspective led to a 

decrease in the emotional intensity of the memory. Talarico, La Bar and Rubin (2004) have 

reported that the general effects of emotion on ABM properties are primarily due to intensity 

differences in emotional experience, as opposed to the valence of the particular memory. 

Furthermore, there is evidence to suggest that memories of past emotional experiences are often 

used to recreate current emotional states (Conway & Bekerian, 1987a), with stability in emotional 

tone between memory reports for both older and younger adults reported by Anderson, Cohen and 

Taylor (2000). Washburn et al (1923) reported that memories of joy were remembered with the 

same intensity and often with a visceral component or “bodily manifestation", than were memories 

of fear or anger, however L.J. Levine (1997) cautions against a systematic bias in reporting past 

emotional intensity to be more like current emotional intensity, as assessed by comparing self- 

reports at initial recall with those at delay. Despite such inconsistencies, the fundamental point to 

note is that of emotional intensity representing an important mediating variable in the subsequent 

recall of ABMs. Dolcos, La Bar and Cabeza (2004) cite the modulation hypothesis (McGaugh, 

2000) in which the beneficial effect of emotion on memory is explained in terms of the modulatory 

influences of the basolateral amygdala (BLA) on encoding and consolidation processes occurring 

in medial temporal lobe memory structures, including the hippocampus and associated 

parahippocampal regions (Squire & Zola-Morgan, 1991). More recent studies have identified 

anterior parahippocampal regions, particularly the entorhinal cortex, as well as the hippocampus, 

as those brain sites sensitive to amygdalar modulatory influences (McGaugh et al, 2002; Roesler et
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al, 2002). Dolcos et al (2004) found a double dissociation along the longitudinal axis of the MTL 

memory system, in which activity in anterior regions predicted memory for emotional items, 

whereas activity In posterior regions predicted memory for neutral items, findings which were 

interpreted by the authors as revealing a functional specialisation within the MTL regarding the 

effects of emotion on memory formation.

4.1.28.7 Possible neural differences in emotional reactivity

Canli, Zhao, Desmond (2000) note that the design of many of the neuroimaging paradigms make it 

difficult to establish whether correlations between activation in the amygdala during encoding and 

subsequent memory is based on individual differences between participants or within-subject 

variations in moment-to-moment amygdala activation related to individual stimuli. Canli et al (2000) 

summarise a number of theoretical perspectives regarding emotional responses, the first of which 

is that some individuals may be more responsive to emotional experiences than others. They note 

that the observed amygdala activation reported in previous studies would therefore reflect a tonic 

personality characteristic. However, Canli et al (2000) suggest that it is more likely that the 

amygdala activation reflects moment-to-moment subjective emotional arousal and that this 

activation enhances memory in relation to the emotional intensity of an expehence, with the 

amygdala proposed to enhance declarative memory in a phasic fashion. Canli et al (2001) 

demonstrated that personality measures of extraversion and neuroticism were significantly 

correlated with highly localised changes in brain activation to positive and negative stimuli. 

Extraversion correlated with level of brain activation to positive pictures in numerous cortical and 

subcortical sites, and correlated with positive emotional reactivity but not with negative emotional 

reactivity, which have been shown to be negatively correlated (Gross & John, 1995). In contrast, 

Canli et al (2001) reported that neuroticism correlated with the level of brain activation to negative 

pictures in the left temporal and frontal lobes. These findings are somewhat at odds with the view 

taken by Stuss & Alexander (1999) in which it is the hght hemisphere which is proposed to be 

preferentially involved in emotional responsiveness and modulation. Stuss & Alexander (1999) 

propose that the right frontal lobe is instrumental in affect and cognition, with a crucial role in the 

affectively “burning” in of memories, and that damage to the right frontal lobe will result in 

memories being recalled that are devoid of affective valence.

4.1.28.8 Reduced emotional reactivity in the elderly

In Chapter 3, the effects of ageing on the brain and associated memory processes were discussed, 

with a general consensus that non-pathological ageing is related to a decline in episodic memory in 

the traditional sense of the term. This ageing effect has furthermore been documented in more 

conceptually up-to-date assessments of episodic ABMs (Piolino et al, 2002; Levine et al, 2002), 

with elderly participants emerging as significantly impaired on such measures when compared with 

younger controls. Allen et al (2005) argue that normal ageing may reduce the experienced 

emotional intensity of events, particularly negative events, which in turn implies the formation of 

fewer and potentially weaker somatic markers (Damasio, 1994) among older adults, potentially 

diminishing the activation of neural systems critical to episodic but not to semantic memory. Older 

adults have been reported to show less autonomic nervous system changes when exposed to
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emotional stimuli than younger adults (Levenson et al, 1991, 1994; Tsai et al, 2000) and Allen et al 

(2005) note that there is also evidence of some age-related decline in both neuroticism and 

extraversion (McCrae et al, 2000a). This leads Allen et al (2005) to make the tenable hypothesis 

that if ageing reduces emotional and/or physiological reactivity, somatic cues associated with 

certain events may also be attenuated, contributing to age differences in episodic memory. If one 

considers that the elderly participants taking part in the present study may in essence represent a 

sample that has potentially undergone dampening of emotional reactivity, it would be important to 

establish a baseline pertaining to the level of emotional responsiveness in each participant at the 

present time as a possible explanatory factor to consider where the episodic recollective 

experience is concerned.

4.1.28.9 Individual differences in response to emotional stimuli

A fundamental point is raised by Daselaar et al (2007) who acknowledge that metacognitive 

judgments of reliving in studies attempting to probe the recollective experience of ABMs depend on 

the re-experiencing of a memory, which is inevitably bound with the level of emotional intensity that 

is felt by the individual upon retrieval. However, within the literature on emotion, it is clear that the 

picture can be increasingly clouded by inter-individual differences. For example, Schimmack and 

Hartmann (1997) reported that individuals who were less emotionally responsive in relation to 

unpleasant stimuli, classified as “repressors”, exhibited less access to unpleasant emotional 

memories. Whilst the classification of individuals as "repressors” represents something of a 

reductionistic enterpnse, the underlying notion that certain individuals may be more or less 

emotionally reactive is one worthy of consideration, particularly within the present domain in which 

an emphasis is placed on the rating of the subjective re-experiencing of emotions. Costa & 

McCrae (1980) noted that individuals who exhibit a high degree of neuroticism, report more 

negative emotions in everyday life than less neurotic individuals, and in general, the traits of 

extraversion and neuroticism in personality are strongly associated with positive and negative 

emotional experience respectively (Eysenck, 1990). Underwood (1975) has advocated the method 

of assessing individual differences as a starting point for theory testing, and argued that for any 

psychological mechanism or process, there should exist individual differences in the tendency or 

ability to engage that mechanism or process. As Gohm & Clore (2000) further note, if one is 

interested in evaluating the hypothesis that particular phenomena are mediated by consciously 

experienced affect, assessments of the extent to which individuals pay attention to their emotions 

may be useful.

4.1.28.10 Objective for present study -  Controlling for individual differences in emotional 

reactivity

One potential avenue for the current investigation is to ascertain the degree to which individuals 

are emotionally responsive using subjective report, as opposed to attempting to manipulate the 

emotional content of a particular scenario, which could be fraught with many methodological and 

ethical concerns. For the purposes of the present study, it was deemed important to include a 

measure of emotional responsiveness in an attempt to control for inter-individual differences in the 

re-experiencing of emotional events and to obtain a baseline level of emotional responsiveness in
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general for the elderly participants with the acknowledgement that such a level may not necessarily 

represent the level of activation previously exhibited by that participant in earlier years. As 

D’Argembeau and Van der Linden (2006) have reported, individuals with higher levels of emotional 

openness exhibited the strongest relation to the phenomenology of memory for past events such 

as emotions, sensory details and sense of recollection. Furthermore, due to the recent 

convergence within the literature suggesting that it is the intensity of the emotional experience as 

opposed to the valence of the emotion that is the primary factor in the subsequent memory effect, it 

was decided to include an emotional re-experiencing ratings scale in the EAMI as opposed to a 

dichotomous judgment regarding the presence or absence of emotional connection during recall. 

This provides participants with the opportunity to document the magnitude of emotion being re

experienced, if any, in conjunction with reporting in a cognitive sense regarding the valence of the 

retrieved event, building up a composite picture regarding the contributory roles of each affective 

factor in the retrieval of autonoetically rich episodic ABMs.

4.1.29 Overall objectives for the present study

This overview of the literature concludes at an interesting and logical foray where the direction of 

the present research is concerned with a converging of many disparate lines of enquiry such as the 

role of imagery, emotionality, and recency in the instantiation of autonoetically infused memohes of 

the past. In light of the creation of a valid and reliable measure of episodic ABMs, the present 

study attempts to gain further insight into the possible underlying neural mechanisms involved in 

such episodic retrieval in an indirect manner, by correlating performance on the EAMI with that on 

standardised tasks of frontal and hippocampal function. The fronto-temporal circuit has been 

consistently alluded to as the chief candidate mediating the recollection of autonoetically infused 

personal memories, and it is proposed that an interesting participant group with which to extend the 

current research to is that of Mild Cognitive Impairment, from which participants can be purposively 

selected to reflect relatively circumscribed medial temporal lobe pathology, presumed to be the 

primary site of pathology. The issue of recency of memories is addressed by the empirical 

investigation of an “artificial” memory in which the level of contextual detail, emotional tone and 

valence can be controlled and verified by the experimenter. Finally, individual differences in 

imagery and emotionality can be controlled for by the administration of self-report questionnaires, 

which in turn can be used to determine if such differences exist, and whether they exert any 

appreciable effect on autonoesis. In summary, the following study attempts to address many of the 

potential contributory factors in the mediation of autonoetic consciousness, whilst also gaining 

further insight into the clinical picture of MCI and determining to what extent such participants are 

similar to healthy elderly controls or demonstrate deficits more consistent with an Alzheimer-like 

profile.
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4.2 Methods

4.2.1 Participants

18 elderly control participants and 16 patients diagnosed with amnestic Mild Cognitive Impairment 

were recruited for this study.

4.2.1.1 Healthy elderly control participants

Elderly controls were recruited from an existing cohort of willing participants from the Rathfarnham 

Active Retirement Association, who had taken part in previous studies in the memory clinic. The 

controls ranged in age from 69-86 years of age (mean age: 76.0) with an average of 14.05 years in 

formal education ranging from 11-21 years. There was a gender ratio of 4 males to 14 females 

reflecting the fact that this was a convenience sample.

4.2.1.2 Exclusion criteria for elderly control participants

Participants were excluded if they reported having a head injury in the past, or were currently being 

treated for pervasive depression or anxiety. As with the validation study, elderly control 

participants were deemed unsuitable if they scored below 27 on the MMSE, below 8 on the CDT 

using the Manos and Wu (1994) scoring system, above 7 on the 15-item GDS, or showed any 

evidence of functional impairment or decline on the lADL.

4.2.1.3 Amnestic mild cognitive impairment participants

Patients diagnosed with amnestic Mild Cognitive Impairment were recruited through the MIRA 

memory clinic, where they attended for diagnoses and follow-up. The diagnosis was established 

based on comprehensive neuropsychological testing and consensus among a multi-disciplinary 

team including geriatricians, a neuropsychologist, psychiatrists, and a social worker, based on the 

criteria for identification of MCI as stated by the MCI Working Group of the European Consortium 

on Alzheimer’s Disease (see Portet et al, 2006). These criteria include cognitive complaints 

coming from the patients or their families, the reporting of decline in cognitive functioning relative to 

previous abilities during the past year by the patient or informant, cognitive disorders as evidenced 

by clinical evaluation to show impairment in memory or in another cognitive domain, absence of 

major repercussions on daily life, and absence of dementia. The multidisciplinary team arrived at 

the diagnosis of MCI by considering the above recommendations and then reviewed which MCI 

syndrome subtype is involved and whether the underlying aetiopathogenic subtype is identifiable, 

for example Alzheimer’s Disease, Lewy body dementia, or more rarely frontotemporal dementia, 

vascular dementia, or anxiety/depressive disorders. The amnestic MCI participant group ranged in 

age from 62-88 years old (mean age: 71.81). MCI patients spent on average 13.78 years in formal 

education ranging from 7.5 to 25 years. There was a gender ratio of 10 males to 6 females in this 

sample.

4.2.1.4 Exclusion criteria for MCI participants

There was no cut-off limit imposed on the MMSE for MCI patients, however the same points for 

CDT, GDS and lADL were imposed as for controls. MCI participants were not expected to show
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any functional decline on the lADL, as this is a fundamental issue pertaining to the diagnosis of 

MCI as opposed to that of Alzheimer’s disease (see above).

Table 4.2 Demographic characteristics for elderly control and amnestic MCI participants

Elderly
Controls

Amnestic 
MCI Patients

N 18 16

Age 76
Stdev: 4,325 
[± 1.019]

71.81
Stdev: 6.843 
[±1.711]

Gender 4m:14 10m:6f

Education
14.06
Stdev: 3.096 
[±.730]

13.78
Stdev: 4.708 
[±1.177]

4.3 Materials

Test Session 1

4.3.1 Screening Battery

As per the validation study, the following screening tools were used to establish the level of 

cognitive functioning of both elderly controls and amnestic MCI participants:

1. Mini Mental State Examination (both serial 7s and “world” backwards versions) (Folstein et 

al, 1975)

2. Clock Drawing Test (Manos and Wu, 1994)

3. Geriatric Depression Scale (Shiekh & Yesavage, 1986) shortened version (15 questions)

4. Instrumental Activities of Daily Living Scale (Lawton & Brody, 1969).

5. National Adult Reading Test (NART) 2"'’ edition (Nelson & Willison, 1991)

The National Adult Reading Test (NART) was included as an additional measure in the screening 

battery to provide an estimate of premorbid intellectual ability of participants. A set of 50 irregularly 

spelled words are presented in large font on a card for participants to read with the accuracy of 

pronunciation used to predict IQ. The NART scores can only be used to predict WAIS-R IQ, as 

noted by Spreen et al (2006). The experimenter uses the pronunciation guide provided in order to 

score the accuracy of the participant’s responses on the response sheet (see Appendix 4.1). 

NART errors systematically decrease with increasing Full-Scale IQ (Wiens et al, 1993), and NART 

performance is correlated with years of education and social class (Spreen et al, 2006). However, 

age, gender, and ethnicity have little effect on NART performance (Cockburn et al, 2000).

4.3.2 Test Materials

4.3.2.1 EAMI Details Notebook

In order to keep an accurate record of the contextual details that were specific to Test Session A 

for each participant, the experimenter created a “Details Notebook” with clearly delineated
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categories to be filled in upon commencement of the test session. These categories pertained to 

the Details Schedule of the EAMI instrument, in particular, Event Details, Temporal Specificity, 

Spatial Information, and Implication In order to provide an objective and accurate account of the 

contextual and phenomenological details for that particular occasion.

Table 4.3  Example of a page in the EAMI details notebook

Participant Name 
Participant Number 

Date of Test Session 
Time of appointment

Weather on the day 
Drink taken 

Participant’s Clothes 
Method of travel 

People accompanying 
People encountered 

Participant’s seat

 Additional comments______

The experimenter filled in the details relevant to each category whilst the participants read and 

signed the consent form. If any event of note occurred during the course of the test session (e.g. 

an interruption to testing, a fire alarm going off, participant becoming upset), the experimenter 

documented the occurrence in the “additional comments” section. The EAMI Details Notebook 

thus served as a veridical record of the events of the test session that could be referred to during 

the scoring of the EAMI, when recall for test session A was probed the following week.

4.3.3 Frontal Function Battery

In attempting to tease apart the conceptual intricacies in the assessment of executive function, the 

recommendations for the clinical assessment of executive functions proposed by Miyake et al 

(2000a) were adopted in order to overcome many of the obstacles inherent in this assessment 

process. For the purposes of the present study, in which an objective measurement of frontal lobe 

function was sought, the following recommendations were adhered to:

1. Understand the specific cognitive functions tapped by each executive task.

2. Use multiple measures.

3. Use simpler tasks. (Miyake et al, 2000a).

Based on the above recommendations and following a literature search, it was decided to create a 

battery of executive function, aiming to assess a variety of functions including working memory, 

divided attention, set-shifting, response generation, and inhibition. These tests are described in 

Table 4.4 below.



Table 4.4  Characteristics of the neuropsychological tests used in the frontal lobe function as described by

Spreen et al (2006) and their proposed primary neural bases

Test Material Test Characteristics Primary Brain Regions Involved in 
Successful Performance:

Digit Span Fonward: Attention 
Backward: Working memory

Left inferior parietal lobule 
(Supramarginal gyrus) 
Premotor area 44 (left) 
(reviewed by Baddelely , 1995)

Spatial Span Forward: Attention 
Backward: Working memory

Posterior inferior parietal lobule 
(BA 40) (right)
Prefrontal cortex (BA 47) (right) 
(Jonides et al, 1993)

Trail-Making Test Perceptual tracking (Parts: A,B) 
Speeded performance (Parts: A,B) 
Mental Flexibility (Part: B)

Left dorsolateral prefrontal cortex 
(BA 6 lateral. 44 and 46)
Left supplementary motor area/cingulate 
sulcus (BA 6 medial, and 32)
Intraparietal sulcus (BA 7 and 39) 
(bilateral)
(Moll et al, 2002)

Letter Fluency Set-shifting 
Response generation 
Working memory 
Speed

Bilateral superior medial regions (BA 24)
Left dorsolateral prefrontal cortex
Left parietal
Left striatal regions
(Stuss et al, 1998)
Left parahippocampus (Frith et al, 1991)

Category Fluency Set-shifting 
Response generation 
Working memory 
Speed
Semantic fluency

Inferior prefrontal cortex 
Retrosplenial cortex (bilateral) 
Left medial temporal lobe 
(Pihlajamaki et al, 2000)

Stroop Freedom from distraction 
Inhibition
Fluid ability & speed 
Selective attention

Right anterior cingulate cortex 
Frontal pole 
(Mead et al, 2002)

4,3.3.1 Digit Span tasl< (forwards/backwards)

Attentional capacity is measured by span tests, whereby the participant is exposed to increasingly 

larger sets of numbers with instructions to immediately repeat what was just heard. Lezak et al 

(2004) note that whilst digit span tests require short-term memory, performance on these tests is 

more strongly associated with attentional resources. Kaufman, McLean and Reynolds (1991) 

propose that digit span fonward measures the efficiency of attention (freedom from distractlbility). 

Age tends to affect fonward span only minimally beyond the ages of 65 or 70 as reported by Craik 

(1990). Healthy participants within the 84-100 age range have been observed to achieve a normal 

forward span mean of 5,7±1.0, range 4-8 (Howieson, Holm et al, 1993).

The digit span test used was taken from the Wechsler Memory Scale (WMS-III, Wechsler, 1997) 

and consists of seven pairs of random number sequences, which are read aloud by the 

experimenter at the rate of one per second. In this instance, both the forward version and the 

backwards version of the digit span task were used. In the forward version, the subject is required 

to repeat the information verbatim as was given. The digit sequences increase incrementally by 

one digit until the participant fails a pair of sequences (or repeats the highest sequence correctly - 9 

on the W M S- III).
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The digit span backwards test is similar in nature but presents a series of up to eight digits. 

However, in this case the participant must repeat the sequence in reverse order. Ottowitz et al 

(2002) note that this is more demanding than the digits forward component, and represents more a 

test of working memory than of attention.

4 3.3.2 Letter fluency (CFL)

As with Study 1, letter and category fluency tasks were included to assess semantic knowledge, 

retrieval ability and executive function. However, in this case the letters C, F, and L were used, as 

a number of healthy elderly controls who took part in the validation study in Chapter 3, also agreed 

to take part in the current study and as such, new letter sets were used to avoid any potential re

test biases, (see Appendix 4.2)

4 3.3.3 Category Fluency

The Category fluency test was administered in the same manner as the validation study in Chapter 

3, requiring participants to produce as many exemplars of Animals, Fruits, and Vegetables within a 

60 second time period.

4.3.3.4 Trail Making Test (Parts A and B)

The Trail Making Test was originally developed by Reitan (1958) and Partington and Leiter (1949) 

and was termed the “Divided Attention Test”. The contemporary TMT is purported to be a measure 

of attention, speed and mental flexibility (Spreen et al, 2006) and comprises two parts; Part A 

evaluates attention, whereas Part B evaluates executive function. Rabin et al (2005) assert that 

the TMT is one of the five measures most commonly used by neuropsychologists and as a 

measure of attention, it ranks as the top instrument. As a measure within the domain of executive 

functioning, it ranks fourth in terms of frequency of use.

Part A of the test requires participants to connect, using pencil lines, 25 encircled numbers, 

randomly arranged on a page, in numerical order beginning at 1 and ending at 25. Part B of the 

test requires participants to connect, again using pencil lines, 25 encircled numbers and letters in 

alternating order. Participants are instructed to proceed as quickly as possible on both trials.

During the test, participants receive direct feedback regarding their performance accuracy and are 

instructed to correct any errors, with the overall score pertaining to the amount of time required to 

complete the test without any errors. Both parts of the TMT require perceptual tracking of a 

sequence and speeded performance, however the additional requirements of Part B are thought to 

reflect more complex divided attention and alternating sequencing tasks (Spreen et al, 2006).
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Begin

Figure 4.4 Example of the Trail Making Test Part B

4.3.3.5 Colour Blindness Test

Prior to the administration of the Stroop task, it was deemed important to establish that participants 

did not suffer from colour blindness, which could introduce a potential confound on the Stroop task. 

Stimuli were taken from Ishihara’s tests for colour blindness, which were downloaded from the 

following website: http://www.toledo-bend.com/colorblind/lshihara.html. The task consisted of 6 

circular stimuli made of coloured dots, in which a different coloured number was embedded, and 

were presented on a white sheet (Appendix 4.3) for participants to examine. A score of 1 point was 

awarded for each correctly identified number in each circle.

4.3.3.6 Stroop task (pen and paper version) (Trenerry et al, 1989)

Executive function is commonly evaluated with the Stroop test, with the current version including 

two core parts. Spreen et al (2006) note that the Stroop test is a cognitive interference task that 

evaluates the ability to inhibit overlearned responses, and is a measure of selective attention and 

cognitive flexibility. The Colour Task requires participants to read aloud the names of colours 

printed in coloured ink, Trenerry et al (1989) note that the Colour Task may have a priming effect 

on the degree or interference in the Colour-Word Task, and as such should always be 

administered. The participant is then required to complete the Colour-Word task, in which a series 

of names of colours printed in incongruent colours are presented, with the participant required to 

name the colour of the ink. The decrease in colour-naming speed is called the “colour-word 

interference effect". Participant responses were recorded for the Colour Task on Form C and for 

the Colour-Word Task on Form C-W.
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For example if the word “blue” was presented 
in red ink, the correct answer would be “red", 
not “blue".

Figure 4.5 An example of a test stimulus on the Colour-Word interference task on the 

Stroop

4.3.4 Medial Temporal Lobe/Hippocampal Function Battery

The medial temporal lobe comprises the hippocampus, fornix, and am ygdala, and the surrounding 

entorhinal, perirhinal and parahlppocampal cortices and has traditionally been associated with the 

encoding, storage and retrieval of long-term memories (Squire, 1992). A battery of tasks 

purposefully selected to tap into various aspects of frontal lobe functioning has been described, yet 

it was also deem ed crucial to include an array of neuropsychological tests for the purpose of 

measuring medial temporal lobe and hippocampal function, given the important interactions 

between the M TL and frontal lobes to allow for successful remembering (Simons & Spiers, 2003) 

(see section 4 .1 .26  above). Spreen et al (2006) note that perform ance-based m easures assess 

the potential or capacity of the individual but are devoid of the environmental supports or 

distractions that may facilitate or hinder an individual in functioning in daily life and thus a new  

m easure of spatial navigation was created, called the Hospital Route Navigation task, see below.

Table 4.5 Test materials and associated neuropsychological functions assessed by tasks in the medial 

temporal lobe function battery

Test Material Test Characteristics

RBANS 
Story Memory

Acquisition/Retention of information

Face Name Pairs Association Task Associative learning of face name pairs. 
Free Recall -  single item learning

Landmark Naming of well-known landmarks from Dublin
Recognition Task City Centre from photographs.

Landmark Location Task Location of well-known landmarks on a map of 
Dublin City Centre.

Pointing Task Mental spatial projection via pointing to well- 
known landmarks in imagined space.

Route Description Task Description of shortest route from one location to 
another on a fictitious map.

Hospital Route Description Task Immediate recall of a route just traversed.

Hospital Route Recognition Task Recognition of scenes from previously traversed 
route.

Hospital Route Temporal Order Task Sequential ordering of scenes from the 
previously traversed route.

Hebb Supraspan Digit Sequences Implicit learning of recurring digit span 
sequences

Hebb Supraspan Block tapping task Implicit learning of recurring block sequences
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4.3.4.1 Hebb’s Supraspan Tasks 

Hebb’s Digit Sequences Tasl<

This is a verbal learning task designed to explore the role of the hippocampus in the consolidation 

of experience over several trials (Milner, 1971), whereby strings of unrelated digits are presented 

verbally to participants for immediate recall, with each string exceeding by one the immediate digit 

span of the participant. However, unknown to the participant, the same sequence of digits recurs 

on every third trial, with the intervening sequences occurring only once. Under these conditions, 

Hebb (1961) and Melton (1963) found that healthy control participants demonstrate cumulative 

learning of the recurring sequence despite the interfering activity.

Supraspan test stimuli were created using random number sequences ranging in length from 3 

digits up to a maximum length of 10 digits. In keeping with Hebb's original procedure, 24 trials 

were included for each string length, with each third string repeated. These were printed on 

separate sheets, and held in a folder until the digit span task had been administered. Following the 

determination of a participant’s immediate digit span, the appropriate supraspan test sheet was 

chosen, assessing one digit in excess of the immediate digit span. The experimenter recorded the 

responses given on the score sheets designed for this task (Appendix 4.4).

4.3.4.2 Repeatable Battery for the Assessment of Neuropsychological Status (RBANS) (Randolph, 

1998)

The “Story memory” item from the immediate memory index was used as a measure of acquisition 

and learning. A short story comprising 12 key details about a fire breaking out is read aloud to the 

participant, who is required to repeat back as much of the information as they can. This procedure 

is repeated to give two learning trials, for which a total score is given out of a maximum of 24 points 

(2x12 points). In the current study, one of the story details was modified such that the place name 

was made more familiar to participants. In the original RBANS version, “Grasmere, Cumbria” is the 

detail to be remembered, however for the current study, this was changed to “Bangor, Wales” as 

this detail was considered to be less obscure and less likely to be mispronounced by participants.

4.3.4.3 Face Name Pairs Association Task

Learning the names of new faces is purported to be an essential aspect of everyday human 

memory that is known to engage the hippocampus (Sperling et al, 2001). The face name pairs 

task is proposed as a measure of associative memory, with Kirwan and Stark (2004) reporting 

greater activity for successful encoding of associative information than non-associative information 

in the right hippocampal region, as well as the left amygdala, and right parahippocampal cortex. 

Activity for the retrieval of associative information was greater than for non-associative information 

in the right hippocampal region also, as well as in the left perirhinal cortex, right entorhinal cortex, 

and right parahippocampal cortex. Zeineh et al (2003) documented a strong correlation between 

CA2/dentate gyrus activity and the storage of new associations on a face name pairs task, with a 

similariy strong relationship between activity in the subiculum and retrieval of newly learned 

associations.
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The present study adopted the procedure described by Zeineh et al (2003) in order to create a face 

name pairs task. Stimuli were taken from a collection of images prepared by a postdoctoral 

student In the Trinity College Institute of Neuroscience for use in fMRI tasks, and consisted of a 

black and white image of a face on a white background with the corresponding name printed in 

large font (Times size 48). The test materials consisted of 6 pairs of stimuli (3 males: 3 females), in 

comparison with other studies, such as Zeineh et al (2003) who used 8 pairs with healthy young 

control participants. This modification was to ensure that floor effects were not seen on the task, 

as the population under investigation in the current study were considerably older and 8 pairs was 

proposed as being too difficult even for the healthy elderly control participants. The stimuli 

consisted of the following names; Conor, Kevin, Daniel, Rachel, Ellen, Laura. Furthermore, the 

images were presented with their hair included, unlike the Zeineh et al (2003) test paradigm, in 

order to provide additional salient information and avoid floor effects in the elderly participant 

groups. The test was formatted as a pencil and paper version to avoid the possible confound of 

computer use, as it was likely that many of the participants in the current study would not have prior 

exposure to computers. As such, the materials were compiled into a booklet and presented by the 

experimenter at a rate of 1 face name pair every three seconds (see Appendix 4.5).

Similar to Zeineh et al (2003), there were 4 learning trials, or encoding blocks, in which participants 

saw the face stimuli with the names printed alongside them, and were asked to try to commit the 

names to memory.

Conor Ellen

Figure 4.6 Example of test stimuli used in the learning trials of the Face Name Pairs 

Association Task

A distraction task was then completed in which participants were asked to copy two simple shapes 

per trial (see Appendix 4.6), in order to prevent rote rehearsal between encoding and recall blocks 

(Zeineh et al, 2003).

Figure 4.7  Examples of distractor stimuli used In between learning trials on the Face Name 

Pairs Association task
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Following the distraction task, participants were then presented with the faces only, in a new 

random order, and had to generate the correct accompanying name.

Figure 4.8 Example of test stimuli used in the recall trials on the Face Name Pairs 

Association Task

This procedure was repeated across four learning trials with the order of faces on encoding trials 

presented in a different random order for each trial. Likewise, on the retrieval trials, faces were 

presented in random order, to avoid order effects and to ensure that it was the association of the 

face and name that was being recalled.

4.3 4.4 Landmark Recognition Tasl<

This task was developed by and included in a battery of tasks described by Mangaoang (2003) 

purporting to assess hippocampal function. The recognition task consisted of a set of 6 

photographs of well known landmarks from Dublin city centre namely Trinity College Dublin (front 

entrance), St. Stephen’s Green Shopping centre (main entrance), the General Post Office (GPO), 

Christchurch Cathedral, Leinster House, and the Customs House. The photographs of the familiar 

landmarks were downloaded from Google and printed in colour (see Appendix 4.7) to make up a 

test booklet. The experimenter used a scoring sheet (Appendix 4.8) to note the responses of 

participants. In the original versions of the task described by Mangaoang (2003), seven test stimuli 

were used from around Dublin city centre, however, six stimuli were used in the current study, with 

the omission of Nelson’s Monument in the Phoenix Park, in order to reduce testing time and also 

as the stimulus in question was deemed to be less obvious and slightly more ambiguous in 

comparison with the remaining items.

4.3 4.5 Landmark Location Task

Once participants had completed the Landmark Recognition task, they were asked to locate each 

landmark on a map of Dublin City Centre (Appendix 4.9). A black and white map of Dublin city 

centre of A4 size was used in the task, with all street and landmark names omitted to create a 

blank framework. This map had been formatted so as no defining features were present, except 

that of the River Liffey dividing the city into north and south sides. The letters A-F were used to 

represent the location of the six different landmarks as follows: A -  GPO, B -  Customs House, C -  

Trinity College, D -  Christchurch Cathedral, E -  Stephen’s Green Shopping Centre, F -  Leinster 

House. The experimenter used the scoring sheet (Appendix 4.8) to document all responses made 

by participants.

Name? Name?
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4.3.4.6 Landmark Pointing Task

This was developed by Nangle (1998, unpublished thesis) as an “allothetic topographical memory 

task” in order to provide a spatial analogue for the autobiographical memory task. Participants are 

asked to stand on a large laminated compass (see Figure 4.9), facing 0° and point to familiar 

landmarks from different imagined positions. The compass was constructed in Microsoft 

PowerPoint, and was marked at intervals of 1 degree, as opposed to the original instrument 

devised by Nangle (1998) where degrees were marked at intervals of 5 degrees. The compass 

was printed in A1 size and laminated, then affixed to the floor of the testing room. The same six 

well known landmarks were used as those in the previous Landmark Recognition task namely 

Trinity College Dublin (front entrance), St. Stephen's Green Shopping centre (main entrance), the 

General Post Office (GPO), Christchurch Cathedral, Leinster House, and the Customs House.

The experimenter dropped a plumbline from the participant’s finger to read off the corresponding 

angle from the compass, and recorded the angle on the scoring sheet (Appendix 4.10).

/

i
i
t 

\

\  s

^  v»®
I t o  IM

Figure: 4.9 The compass image used for participants to stand on in the Landmark Pointing 

Task

4.3.4.7 Face Name Pairs Delayed Recall

On completion of the Landmark tasks, participants were shown the 6 recall stimuli again in a new 

random order, and asked to recall the accompanying names for each face. Responses were 

transcribed by the experimenter using the score sheets (Appendix 4.11).

4.3.4.8 Face Name Pairs Free Recall

The participant was then asked to simply recall as many names as they could from the test 

session. This was included in order to provide information regarding single-word learning versus 

its associative context, and to establish whether participants had successfully encoded the names, 

but failed to make the necessary associative memory.



4.3.4.9 Route Description Task

This task was developed by Mangaoang (2003) as a means of measuring the capacity of 

participants to give an accurate description of the route one might take to get from one place to 

another using a map of a virtual city. Mangaoang (2003) used bitmap computer software to create 

a two-dimensional “virtual" city, with four letters used to signify the location of four landmarks (A, B, 

C, D), and the compass points of North, South, East, West were also included as a reference. The 

map contained no further information, and was presented to participants in black and white format 

on an A4 size sheet of paper (Appendix 4.12). Responses were recorded on Route Description 

score sheets (see Appendix 4.13).

4.3.5 Hospital Route Battery

4.3.5.1 Hospital Route Description Task

To render the spatial tasks more ecologically valid, a real-life analogue to complement the Route 

Description Task described above was created in order to assess topographical memory. A short 

route within the building of Hospital 4 in St. James’s Hospital was chosen in order to assess the 

immediate recall of a route that one has actually traversed, as opposed to describing a hypothetical 

route as is the case in Mangaoang’s Route Description Task. The experimenter picked a short 

route, involving one change of floor, and a brief change of building, that took five to ten minutes to 

walk. It was decided to return to the memory clinic on the second floor via the elevator, as the 

elderly participants in the present study could potentially have gait problems or physical ailments, 

which could create difficulties in navigating the four flights of stairs back to the second floor.

The experimenter accompanied participants on the route and narrated the course of the journey as 

they walked. Upon returning to the testing room on the second floor, the participant was then 

required to recall the route they had just been on, without any prompts from the experimenter. The 

route was broken down into 15 requisite steps and a scoring system was devised, with one mark 

allocated for each step recalled.

4.3.5.2 Hospital Route Recognition Task

Based on the Hospital Route Description task, the experimenter created a recognition task based 

on photographs taken from sections of the route just traversed (see Appendix 4.14). Five of the 

photographs were “correct” stimuli taken from the route, but five of the photographs were “lures”, 

taken from other areas in the hospital not encountered on the route.

The lure stimuli were interspersed randomly in with the correct stimuli, and all photographs were 

printed out and presented to participants in a booklet. Participants were then instructed to state if 

they recognised the test stimuli from the route they had just walked. The experimenter noted the 

responses of participants on the scoring sheet (Appendix 4.15).

4.3.5.3 Hospital Route Temporal Order Task

This task was devised by Irish et al, in an attempt to measure the temporal ordering capacity of 

participants for the route previously traversed on the Hospital Route description task, which is
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considered to be an index of frontal lobe functioning. Ten photographs taken from the route were 

printed in colour and presented in A4 size to participants in individual plastic covers (for stimuli see 

Appendix 4.16). This facilitated the spreading out of the photographs onto the table and reordering 

of the stimuli. Each photograph was randomly assigned a letter (i.e. A-J), and these were 

presented in alphabetical order, which ensured the photographs were perceived in a mixed up 

order. Participants were required to sift through the ten photographs and reproduce the correct 

order that these stimuli were encountered on the route. The experimenter noted the responses of 

participants on the scoring sheet (Appendix 4.17).

Test Session 2

4.3.6 Episodic Autobiograptiical Memory Interview (EAMI - shortened version; Appendix 4.35J 

A shortened version of the EAMI was used in this battery, whereby one memory per epoch was 

assessed, as opposed to three memories in the validation Study (Chapter 3). This served to 

considerably shorten the administration of the assessment, whilst continuing to probe a sample of 

memories from across the lifespan of the participant.

Childhood 

Early Adulthood 

Middle Adulthood 

Later Adulthood 

Recent Period

(0-15 years)

(16-30 years)

(31-45 years)

(46 up to 5 years ago) 

(In the last 5 years)

4.3.6.1 Modifications to the EAMI 

Inclusion of Likert Rating Scales:

Minor modifications were made to the measure prior to administration in Study 2, namely the 

inclusion of a Likert rating scale for the construct of “Emotional Re-experiencing” as opposed to 

using a dichotomous “yes/no” question. Whereas previously participants were questioned as 

follows, “Do you feel as though you are re-experiencing any of the original emotion now as you are 

thinking about this memory today?", participants were now encouraged to rate the extent to which 

they felt any of the emotion from the original event according to the following instructions, “To what 

extent do you feel as though you are re-experiencing any of the original emotion now as you’re 

thinking about this memory today?”

Table 4.6 Likert rating scale for the emotional re-experiencing question on the EAMI

0% 25% ^50%  ̂ 75%  ̂ 100%
None_________ A little________ Partially_________A lot__________ Fully

A similar scale was introduced regarding the construct of Overall Re-experiencing of the memory, 

in order to facilitate participants’ self-rating of the extent to which they felt they were re- 

experiencing the memory overall.

“To what extent do you feel as though you are re-experiencing this memory overall, 

as you’re thinking about it today?"
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Table 4.7  Likert rating scale for the overall re-experiencing question on the EAMI

0% 25% 50% 75% 100%
None_________ A little________ Partially_________A lot__________ Fully

Inclusion of an additional epoch - “Last Week”

The EAMI was used to probe the memories of participants from Test Session A, which occurred on 

average 7 days previously. Minor modifications in the Details Checklist were entailed, in order to 

adequately probe for the contextual details that were relevant to the day in question. The 

experimenter used the “EAMI Details Notebook” to inform the line of questioning and ensure that 

any particular event details of note were not omitted from the test session. This was particularly 

important where “Spatial specificity” was concerned given that all participants had participated in 

the Hospital Route task, and had left the testing room in order to fulfil the task requirements.

For example the question for Spatial Specificity,

“Where did the test session take place?” was followed up with the following question,

“And did we leave the room at all?” in an attempt to probe for recollection of the Hospital route task.

No other probes or cues were provided in this section.

Otherwise, the testing proceeded as for all other epochs, with the administration of the autonoetic 

subscale following the details checklist. The experimenter used an Olympus Digital voice recorder 

(model: WS-300M) to record the responses of participants, for later transcription. Furthermore, the 

experimenter documented all responses and key details to consult during subsequent scoring of 

memories.

4.3.7 Imagery Battery

4.3.7.1 Individual Differences Questionnaire (Paivio <& Harshmann, 1983)

This questionnaire was devised as a measure of imagery preference, aiming to assess the habitual 

use of imagery and verbal habits and skills. Based on the idea of dual coding theory, two systems 

are proposed as being structurally distinct and functioning independently, namely the imagery 

system and the verbal system. Paivio (1971) proposed that the imagery system represents and 

processes information concerning non-verbal objects and events, in comparison with the verbal 

system, which is specialised for dealing with language. The IDG has been developed therefore as 

a quantitative means of classifying individuals according to their habitual style of thinking, with two 

choices being either a visual or verbal style of thought.

The IDQ consists of 25 statements (12 Visual, 13 Verbal) and requires participants to simply 

answer true or false to each item with respect to themselves (Appendix 4.18).

4.3.7.2 Object Spatial Imagery Questionnaire (OSIQ)

The OSIQ was developed by Blajenkova, Kozhevnikov, and Motes (2006) to assess individual 

differences in visual imagery preferences and experiences, with the stipulation that imagery cannot
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be treated as an undifferentiated construct. The OSIQ consists of two scales, namely an object 

imagery scale and a spatial imagery scale. The object imagery scale assesses preference for 

representing and processing colourful, pictorial and high-resolution images of individual objects, 

whereas the spatial imagery scale assesses preferences for representing and processing 

schematic images, spatial relations among objects, and spatial transformations.

The OSIQ consists of 30 statements with 15 items loading on the object imagery factor and 15 

items loading on the spatial imagery factor, providing a measure of preferences and experiences in 

both types of visual ability. For the purposes of the present study, minor modifications were made 

to the OSIQ in order to render it suitable for administration in an elderly population.

Where the Spatial scale is concerned the following modifications were made:

Question S I :

“I was very good at 3-D Geometry as a student” was changed to read; “/ was very good at 

Geometry as a student in order to be more suitable for an elderly population whose mathematical 

schooling would not be as advanced as current methods of teaching. Furthermore the terminology 

of ''3-D” may not be commonly used by elderly participants and more open to ambiguity.

Question S14:

7 am a good Tetris playef was removed, as it is a relatively new computer game and not one that 

an elderly population would be familiar with let alone have exposure to.

Question S18:

7 have excellent abilities in technical graphics" was removed as it may not have been a subject that 

was taught in schools during the time of schooling of the elderly participants, and thus many of the 

participants may not have had exposure to this subject.

The following two questions regarding Object imagery were removed in order to balance out the 

number of items on each subscale of the OSIQ, and due to the potential for ambiguity in an elderly 

population:

Question 022:

“Sometimes my images are so vivid and persistent that it is difficult to ignore them. ”

Question: 028

“My visual images are in my head all the time. They are just right there. ”

The modified OSIQ thus consisted of 13 questions pertaining to Object Imagery, and 13 questions 

pertaining to Spatial Imagery (see Appendix 4.19).
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The rating scale for the OSIQ consisted of a five-point Likert Scale as follows:

4.

2 .

5.

3.

1 . Totally Disagree 

Somewhat Disagree 

Neither Agree nor Disagree 

Somewhat Agree 

Totally Agree

This scale was printed in a large font (Arial size 20) and presented to participants at the start of the 

questionnaire as a reference.

t

4.3.7.3 The Questionnaire Upon Mental Imagery (shortened version)

The Questionnaire Upon Mental Imagery (QMI) was originally developed by Betts (1909) as a 

quantitative questionnaire to assess vividness of imagery. Participants were required to imagine 

items from seven sensory modalities (visual, auditory, cutaneous, kinaesthetic, gustatory, olfactory, 

and organic) and then to rate the vividness of the imagery produced along a seven point scale 

ranging from 1, “Perfectly clear and vivid as the actual experience” to 7 , “No image at all, you only 

“know" that you are thinking of the object.” However, in the original format, there were 150 items, 

which resulted in an administration time of 55 minutes. Sheehan (1967a) derived a shorter version 

from the original QMI, consisting of 35 items with five questions per sense modality. Sheehan 

(1967a) proposed that the shortened QMI is a good measure of a general ability to image in a 

variety of sensory modalities.

The QMI was included in the imagery test booklet and the rating scale (see Appendix 4.20) was 

printed in a large font (Arial 20) and given to participants to use.

4.3.8 Spatial Span

4.3.8.1 Corsi Block-tapping Test (Forwards/Backwards)

Milner (1971) formally described the Block-tapping test originally designed by P.Corsi for testing 

memory impairment of patients who had undergone temporal lobe resection. Milner (1971) asserts 

that the block-tapping task is a non-verbal analogue of the digit sequences task. The task in the 

current study consists of ten 1.5 inch cubes arranged in a random order on a board. The cubes are 

numbered on the experimenter’s side for ease of recording performance, however, these numbers 

are obscured from the view of the participant. The experimenter taps the blocks in a prearranged 

sequence and the participant is required to copy this tapping pattern. As with the digit sequences 

task, the forward version requires the participant to copy the exact pattern shown by the 

experimenter. The spatial sequences increase incrementally by one block until the participant fails 

a pair of sequences (or repeats the highest sequence correctly, 9 in the WAIS-R).

The spatial span backwards test is similar in nature but presents a series of spatial patterns up to 

eight digits in length. However, in this case the participant must reproduce the sequence in reverse 

order.
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Age effects have not been observed using this instrument until after the age of 60 when they 

become increasingly pronounced (Orsini, Chiacchio et al, 1986). With only one to three moves to 

copy Alzheimer patients achieved relatively normal scores (Sullivan, Corkin & Growdon, 1986), 

however following the standard procedure of increasing the number of blocks in a sequence after 

each successful trial, mildly and moderately impaired Alzheimer patients scores were lower 

compared to normal control subjects (Corkin, 1982).

The experimenter used the scoring sheets from the WAIS-R to record the responses of each 

participant on the task and furthermore, used the spatial span scores achieved by participants in 

order to administer the Hebb block-tapping supraspan task (see below).

4.3.8.2 Hebb supraspan block-tapping task

Similar to the digit supraspan task described above, once the spatial spans of participants were 

ascertained, a supraspan analogue of the spatial span test was administered. The experimenter 

prepared random sequences of numbers varying in length from 3 to 10 digits, with every third 

pattern repeated across 24 trials. Upon establishing the spatial span of participants, the 

experimenter proceeded to administer the corresponding spatial supraspan sequence, which was 

one block in excess of participants’ immediate spatial span. The experimenter recorded the 

responses of participants on the score sheets (Appendix 4.21).

4.3.9 Subjective IVIemory Questionnaires 

4.3.9.1 Mundane Memory Questionnaire (MMQ)

This questionnaire was designed by Mangaoang (2003) in an attempt to capture what constitutes a 

typical day for most people. The questionnaire was developed with the intention of focusing on the 

temporal order of everyday, mundane events (e.g. “Do you recall getting dressed this morning? If 

so, what did you wear?”), and aims specifically to measure the rate at which such experiences are 

forgotten over a period of four consecutive days. The structured form was used in the current 

study, whereby the questions follow the temporal order of a “typical” daily routine from morning to 

evening, and this was shortened to cover two time periods, namely “yesterday” and “yesterday one 

week ago”, for test brevity.

Modifications made to the MMQ

Due to the fact that the MMQ was originally standardised on a sample of healthy young controls, 

certain questions warranted slight modification in order to be more suitable for the elderly 

populations being studied in the present experiment.

Question 2 read as, “Do you recall doing to work on this day? If so, how did you get there?” Given 

that the present study concerns elderly individuals who are more likely than not to have retired, this 

question was changed to read, "Do you recall leaving your house on this day? If so, how did you 

get there?”
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Question 4 on the original MMQ was removed completely, "Do you recall having a coffee break on 

this day? If so, at what time?” This was deemed more appropriate for younger populations, in the 

workforce, for whom coffee breaks would be a regular occurrence. The following question was 

substituted into the MMQ near the end of the day (question 10), “Do you recall eating dinner on this 

day? If so, what did you eat?’’

The questions were printed in a booklet (Appendix 4.22) and administered verbally by the 

experimenter.

4.3.9.2 Everyday Memory Questionnaire

This questionnaire was designed by Sunderland, Harris and Gleave (1984) in order to assess the 

frequency of self-reported memory lapses over the last three months. The schedule consists of 28 

questions relating to five clear factors as documented by Cornish (2000), namely Retrieval, Task 

Monitoring, Conversational Monitoring, Spatial Memory, and Memory for Activities. Cornish (2000) 

asserts that the factors appear to reflect underlying memory processes rather than similarities 

among test items, which may complement laboratory research by providing a means of studying 

the diversity of everyday memory phenomena.

The EMQ (Appendix 4.23) was administered verbally by the expehmenter, and participants were 

provided with a copy of the ratings scale for the measure (see Figure 4.10) which was reproduced 

on an A4 sheet of paper in size 18 font.

A Not at all in the fast 3 months
B About once in the last 3 months
C More than once in the last 3 months
D About once a month
E More than once a month but less than once a week
F About once a week
G More than once a week but less than once a day
H About once a day
1 More than once a day

Figure 4.10 Rating Scale presented to participants for use with the Everyday Memory 

Questionnaire

4.3.9.3 Memory Rating Scale

A five-point Likert scale was developed by Mangaoang (2003) in order to measure how well 

participants rate their own memory. Participants are asked to indicate on the scale, ranging from 5 

(“Excellent Memory”) to 1 (“Very Bad Memory”) how they rate their memory overall.

Table 4.8 The Memory Rating Scale

Excellent Good Neither Good Not so Good Very Bad
nor Bad

5 4 3 2 1

The rating circled by the participant is used as the score on this task.

4.3.10 Emotional Reactivity Assessment

Rather than use a pre-existing measure of personality, it was decided to create a purpose-built 

assessment of emotional disposition that attempts to hone in on the various aspects of emotional
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reactivity and awareness of one’s emotions. Furthermore, a shortened version pertaining directly 

to emotional assessment would result in a reduced testing time, as opposed to incorporating 

traditional personality assessments into an already lengthy test session.

The International Personality Item Pool (IPIP) was developed in order “to provide rapid access to 

measures of individual differences, all in the public domain, to be developed conjointly among 

scientists worldwide” (Goldberg, 1990). The IPIP scales were consulted at the following website: 

http://ipip.ori.org/ipip in order to access a pool of items to assess emotional reactivity, from which 

an assessment measure could be constructed. A summary of the items in each of the IPIP scales 

measuring components potentially related to the construct of “emotional intelligence” as described 

by Barchard (2001) was consulted at the following link:

http://ipip.ori.org/newEmotionallntelligenceKey.htm from which the following categories were 

deemed relevant for inclusion in the current study:

(A) Attending to Emotions:

Measure of how cognitively aware one is of their emotional state and emotional reactions.

Positively keyed items:

I think about the causes of my emotions 

I pay a lot of attention to my feelings 

I am usually aware of the way I am feeling 

I notice my emotions 

I often stop to analyse how I’m feeling

Negatively keyed items:

I rarely think about how 1 feel 

I rarely analyse my emotions 

I am not in touch with my feelings 

I often ignore my feelings 

I rarely notice my emotional reactions

(J) Responsive Joy:

Measure of the extent to which an individual reacts to positive events and stimuli.

Positively keyed items:

I like to watch children open presents 

I usually end up laughing if the people around me are laughing 

I feel other people’s joy

I get caught up in the excitement when other people are celebrating 

I am strongly influenced by the good moods of others 

I find it had to stay in a bad mood if the people around me are happy
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Negatively keyed items:

I dislike being around happy people when I’m feeling sad 

I am unaffected by other people’s happiness 

I rarely get caught up in the excitement 

I dislike children’s birthday parties

(D) Responsive Distress:

Measure of the extent to which an individual reacts to negative events and stimuli.

Positively keyed items:

I am deeply moved by other’s misfortunes 

I am easily moved to tears 

I suffer from others’ sorrows 

I am upset by the misfortunes of strangers 

I would be upset if I saw an injured animal

Negatively keyed items:

I am calm even in tense situations 

I am not easily disturbed by events 

I am unaffected by the suffering of others 

I rarely cry during sad movies 

I remain calm during emergencies

The 16PF personality inventory (Cattell et al, 1993, Fifth edition) was also consulted, and questions 

pertaining to the “Emotional Stability versus Reactivity” (Factor C) were extracted from the IPIP 

scale for inclusion in the current measure. This is an index of how likely an individual is to react to 

life events as opposed to handling events in their stride, which was deemed an important facet to 

consider where emotional re-experiencing of an event is concerned on the autobiographical 

memory task. The questions selected from the IPIP were those items that were purported to 

measure constructs similar to those in the 16PF and showed a strong correlation with the original 

scale (.85).

(E) Emotional Stability:

Measure of the extent to which an individual reacts to life events.

Positively keyed items:

I seldom feel blue 

I feel comfortable with myself 

I readily overcome setbacks 

I am relaxed most of the time 

I am not easily frustrated
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Negatively keyed items:

I have frequent mood swings 

I often feel blue 

I dislike myself 

I feel desperate 

I am easily discouraged

The resulting questions culminated in a measure attempting to assess emotional disposition across 

four broad domains, namely Attending to emotions, Responsive Joy, Responsive Distress, and 

Emotional Stability. The questions relating to each construct were randomly amalgamated into one 

test measure (Appendix 4.24), which encouraged participants to use a rating scale regarding how 

accurate or inaccurate the test item was in relation to themselves. The rating scale was presented 

in size 18 font on a separate A4 sheet and consisted of the following categories:

Table 4.9 Rating scale used in conjunction with the emotional disposition questionnaire

Ratings Scale Categories

Very Inaccurate

Moderately Inaccurate

Neither Accurate nor Inaccurate

Moderately Accurate

___________ Very Accurate___________

4.4 Procedure

4.4.1 Recruitment o f healthy elderly control participants

Ethical approval was sought and obtained from the St. James’s Hospital and Adelaide and Meath 

Research Ethics Committee prior to testing (see Appendix 4.31). Similar to the procedure followed 

in the validation study (section 3.3.6.2), elderly controls were recruited from the Rathfarnham 

Active Retirement Association, where initial contact was made with the group's secretary, who 

announced at a club meeting that a second study was taking part in the memory clinic in St. 

James's Hospital and encouraged individuals to participate. Potential participants were asked to 

sign a list if they were willing to participate. Following this, a screening day was organised in the 

Active Retirement meeting centre, where potential control participants were screened using the 

screening battery (see above) in order to ascertain if they were suitable for inclusion in the study 

according to the criteria listed above. The screening booklets were then taken back to the MIRA 

memory clinic, where the experimenter and clinical neuropsychologist discussed each case and 

arrived at a consensus regarding suitability for the study.

The experimenter then made contact via telephone with each control participant who appeared to 

be suitable on the screening battery, and also to those individuals who had expressed interest in
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participating yet had not been able to attend the screening day. Appointments were made to 

attend two sessions in the MIRA memory clinic, where many of the control participants had 

attended previously to take part in the memory study almost 2 years previously. As before, a 

confirming letter including a map and directions to the memory clinic within the grounds of St. 

James’s Hospital was sent to all control participants once appointments had been made.

4.4.2 Recruitment of Amnestic MCI Participants

The recruitment of amnestic MCI participants was not unlike the procedure for the recruitment of 

Alzheimer patients in the validation study, and entailed consulting the MIRA database of patients 

who had been seen in the memory clinic and received a diagnosis of “Amnestic Mild Cognitive 

Impairment” (either single-domain or multi-domain) within the last 6 months. This time period was 

imposed in order to control for possible progression of participants onwards into mild Alzheimer’s 

disease (see above), thus rendering them unsuitable for the present study. Diagnoses were 

reached on the basis of consensus meetings amongst a multi-disciplinary team including 

psychiatrists, geriatricians, a clinical neuropsychologist and nurse, with the establishing o' 

preservation of functional independence a key feature of the diagnostic procedure (see above).

Once a list of suitable participants had been compiled, a recruitment letter (Appendix 4.25) was 

sent out detailing the objectives of the research study and including a stamped addressed 

envelope and response sheet for participants to return outlining if they were agreeable or not to 

participate. Where participants indicated that they were happy to participate, follow-up phone calls 

were made to arrange an appointment, after which, a confirming letter with a map and directions 

(as above) was sent out.

There was no remuneration for taking part for either healthy controls or amnestic MCI participants, 

however participants were reimbursed for parking expenses, or costs incurred in travelling to the 

memory clinic as a goodwill gesture. Furthermore, participants were informed that if they were 

interested, written feedback documenting their performance on the measures could be sent out to 

them on completion of the experiment (Appendix 4.26).

4.4.3 Testing procedure

The study was divided into two test sessions, each lasting for approximately 1.5-2 hours depending 

on individual participants. Each participant was tested on Session A firstly, with Session 3 

occurring one week later (where possible).
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Table 4.10 Outline of test sessions and relevant neuropsychological tasks in the current study

Session A Session B

Screening Battery: (If applicable) Episodic Autobiographical Memory Interview (one
Mini-Mental State Examination memory per epoch)
Clock Drawing Test Episodic Autobiographical Memory Interview
National Adult Reading Test (“Last Week”)
Geriatric Depression Scale
Instrumental Activities of Daily Living

Executive function Battery: Imagery Questionnaires:
Digit Span Individual Differences Questionnaire
Hebb digits supraspan Object Spatial Imagery Questionnaire
Letter fluency Questionnaire Upon Mental Imagery
Category Fluency
Trail-Making Test
Colour-blindness test
Stroop test

Hippocampai function Battery: Spatial Span
RBANS Hebb spatial supraspan
Face Name pairs
RBANS delayed
Landmark tasks IPIP Emotionality Scale
Face Name pairs delayed

Hospital Route Tasks: Subjective Memory Questionnaires:
Traversal of route Mundane Memory Questionnaire
Immediate recall of route Everyday Memory Questionnaire
Hospital Route recognition task Memory Rating Scale
Hospital Temporal order task

Debriefing and Feedback Debriefing and Feedback

Total Test Time: 1.5 hours Total Test Time: 2 hours

Participants were greeted by the experimenter as before and brought to the testing room, where 

they were offered a cup of tea or glass of water. They were given the consent form (Appendix 

4.27) to read through and any questions were answered by the experimenter prior to the participant 

signing the form. A photocopy of the consent form was made for each participant to take away as 

a record of their participation in the study. Whilst participants were reading the consent form, the 

experimenter used the “EAMI Details Notebook” (see above) to record all event information specific 

to the day in question and the participant, for example, the weather on the day, whether the 

participant took a cup of tea, the clothes the participant was wearing etc. This was later used in the 

verification and scoring of memories probed on the EAMI.

4.4.3.1 Demographic Information

The demographic details recorded for each participant consisted of the following: date of birth, 

gender, years in education, history of head injury, and history of psychiatric illness such as 

pervasive depression or anxiety. The experimenter recorded the above details on the cover sheet 

of each participant’s screening booklet (Appendix 4.28).

4 4.3.2 Screening Procedure

Screening of participants for inclusion in the study proceeded as per the validation study (see 

Chapter 3) with all tests administered in the same order, except for the inclusion of the National
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Adult Reading Test (MART) following completion of the Clock Drawing Test. The experimenter told 

participants, “/ am going to stiow you a list of words on the following card. Some of the 

pronunciations may be a bit unusual but try to read down through the list of words pronouncing 

them as best you can." As participants read through the list of words, the experimenter marked 

their accuracy on a separate score sheet (see Appendix 4.1) according to the MART pronunciation 

guidelines adopted from Webster’s dictionary (see Nelson & Willison, 1991).

4.4.4 Frontal Lobe Function Battery

Participants were informed that they would be doing a number of tasks that were related to 

attention and concentration.

4.4.4.1 Digit span task

In the digits fonward task, participants were told that they were going to hear a series of numbers 

and they were required to repeat the string of digits they had heard in the same order. Participants 

were further instructed that they would begin repeating short strings of digits, but that these would 

grow in length as the task proceeded. A practice trial was given, in order to ensure that 

participants comprehended the instructions, with the experimenter saying "If I called out the digits 

7, 9 to you, you would say 7, 9 in the same order ”

In the digits backward task, participants were told that they would be doing a similar task as before, 

yet this time they were required to repeat the sthng of numbers in reverse order. An example was 

given to clarify, with the experimenter saying “So if I called out the digits 3, 5 to you, you would say 

5, 3 back to me. Do you understand?” When the participants indicated that they comprehended 

the nature of the task, the test session commenced.

Participants were awarded one point for every successful repetition of a string of digits, with two 

trials at each digit string length. Testing was ceased when a participant failed both trials at a 

particular digit string length. The total span score was obtained by summing together the totals for 

digits forward and digits backwards.

4 4.4.2 Hebb Supraspan Digits Task

Following the administration of the digit span task, the digits forward total score was noted and the 

experimenter chose the corresponding Hebb digits sequence for each participant, whereby the digit 

string length were the total digit span plus one to create a supraspan sequence. Whilst it is 

acknowledged that this task is more of a measure of hippocampal function (Milner, 1971), it is 

discussed in this section as it followed the administration of the digits span test. The experimenter 

explained that the next task was similar in nature but more difficult in that very long sequences of 

numbers would be read out and the participant was to endeavour to say each string back in the 

same order. However, it was emphasised that these strings would by nature represent quite a 

challenge and that participants were not to feel discouraged if they could not repeat all of the 

sequences, but that this was the fundamental difficulty of the task.
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The experimenter then proceeded to call out the 24 sequences of digits and paused after each 

string to allow the participant to attempt to repeat the string. The experimenter transcribed each 

digit string on the score sheet (Appendix 4.4) and allocated one point for each correctly repeated 

digit string on each third trial, as these were the trials where learning was expected to occur. Thus 

the total maximum score for each participant was 8 points.

4.4.4 3 Trail Making Test

Participants were informed that they were to complete a simple test that was akin to “joining the 

dots” in that they were to join up a series of circles in numerical order as quickly as possible. A 

practice trial (Sample A) was provided for participants to familiarise themselves with the procedure. 

In keeping with the procedure outlined by Spreen et al (2006), the experimenter turned the page 

over in the test booklet and instructed participants to begin. A stopwatch was used by the 

experimenter to time how long completion of the task took. Where errors were made, the 

guidelines recommended by Spreen et al (2006) for error correction were used, with the 

experimenter pointing to and correcting participants on their relevant mistakes. Errors only counted 

in terms of the increased time of performance. The time in seconds for completion of Part A was 

noted.

Sample B was then placed in front of the participant and the experimenter explained to the 

participant that this was similar to the first part of the test, yet they were required to join up the 

letters and numbers in order. “On this page are some numbers and letters. Now I would like you 

to jo in  up the letters and numbers in correct order beginning with the first number and going to the 

first letter In this case you would start at 1 and draw a line from there to A, then go from A to 2 and 

from 2 to B, and so on. ” The test then proceeded as for Part A, with feedback provided regarding 

errors on the task. The total time taken to complete Part B was noted. However, a time limit of 4 

minutes was imposed on Part B to reduce testing time and participant frustration. One participant 

in the MCI group could not complete Part B within this time limit and was assigned a time of 240 

seconds as a result.

Scores were expressed in terms of the time in seconds required for completion of each part of the 

test. In keeping with Lamberty et al’s (1994) procedure, a Trails B minus Trails A difference score 

was calculated, as an index of the added task requirements of Part B and this is thought to be a 

purer measure of the more complex divided attention and alternating sequencing tasks required in 

Part B (Spreen et al, 2006)

4.4.4.4 Colour Blindness Test

Prior to the administration of the Stroop Test, participants were presented with the stimulus page 

containing the 6 Ishihara stimuli. They were instructed to look at each stimulus carefully as a 

number was contained within, and they were to try to say what that number was. There was no 

time limit imposed for this task, and the experimenter took note of the responses made by 

participants on a scoring sheet (Appendix 4.3). One point was awarded for each correctly labelled 

item, with a maximum score of 6 points.
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4.4.4.5 Stroop Test

Prior to administration of the Colour and Colour-Word tasks, participants were required to identify 

accurately the four colours used in the current task, namely blue, red, green, and tan. The Colour 

Task was then administered using Form C. Following the guidelines of Trenerry et al (1989), the 

experimenter told participants, “On this page are some words. I would lil<e you to read these words 

aloud as quickly as you can, starting at the top of this first column. When you finish this column, go 

to the top of the next column, here. Read the words aloud as quickly and as accurately as you can. 

If you make a mistake, just correct yourself and keep on going.” Using a stopwatch, the 

experimenter timed 120 seconds in which participants were to respond. Correct responses were 

noted on the response sheet, along with self-corrected items, and errors. Once 120 seconds had 

elapsed, the test session was terminated and the Form C stimulus sheet was removed.

The Colour-Word task was then administered using Form C-W stimulus sheet. The experimenter 

then told participants, “Here is a page with more words on it, however this time there is a slight 

catch. Instead of reading out the name of the word, I would now like you to read out the colour of 

ink it is printed in. So for example, for this first one you would say “Red”. Is that clear? If you 

make a mistake, just correct yourself and keep going. Try to name the colour of the ink as quickly 

and accurately as you can" Using a stopwatch, the experimenter timed 120 seconds for 

participants to respond. As before, correct answers were recorded, along with self-corrected items, 

and errors. Once 120 seconds had elapsed, the test session was terminated.

Scoring of the Stroop test

The Colour-Word score is the primary score used in interpretation as deemed by Trenerry et al 

(1989). This was calculated as the total number of correct responses (i.e. correct answers + self

corrected answers) minus incorrect responses. Percentiles for the Colour-Word task were 

provided for the 50+ age range, and these were used to convert raw scores to percentiles for each 

participant.

4.4.4.6 RBANS -  Story Memory Immediate Recall

The experimenter read aloud the instructions for the RBANS to the participant, as follows, 7 am 

going to read you a short story. I want you to listen carefully and, when I finish, repeat back as 

much of the story as you can remember Try to use the same wording if you can."

The experimenter proceeded to read the story aloud to the participant and then prompted them to 

repeat back as much of the information as they could. The experimenter scored each detail 

provided by participants as 1 or 0 to denote the absence of information or the provision of incorrect 

information. Responses containing intrusions or variations were noted in the “responses” column.

Following Trial 1, the experimenter then told the participant, “I am going to read the same story 

again. When I finish, I want you to again repeat back as much of the story as you can remember. 

Try to repeat it as exactly as you can.” The same procedure as for Trial 1 was adopted and a total
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score for performance across both trials was obtained. The maximum score for each learning trial 

was 12 points with a total score for immediate recall out of 24 points.

4.4A J  Face Name Pairs Association Task

Participants were told prior to commencing the study that they would be see a number of 

photographs with names printed alongside the image and that they were required to learn the 

names that corresponded to each face. “On the following pages, I am going to show you pictures 

o f names and faces. There are 6 faces and 6 accompanying names. Read each name aloud as I 

show it to you and try to learn the name that corresponds to each face that you see. Later I will ask 

you to remember the name o f each face that you have seen.” The experimenter then turned over 

the stimuli sheets in the test booklet at a rate of one face name pair every three seconds. 

Participants were required to read each name aloud to ensure that they had processed the 

stimulus.

Having shown the participant the six face name pairs, the distractor task was presented. 

Participants were instructed to copy the two shape stimuli and were given a pencil to do so. 

Following the distractor task, the participant was then shown the recall stimuli and was asked to 

recall the correct name for each face. This continued for the four learning trials, with stimuli 

presented in a random order throughout.

Scoring

The experimenter used the scoring sheets to transcribe the responses given by participants for 

each recall stimulus and took note of each name, noting if this was correct or an intrusion error. A 

score of one point was assigned for each correctly recalled name, and zero marks were awarded 

for the presence of intrusions. The maximum score for each trial was therefore 6 points.

4.4.4.8 RBANS -  Story Memory Delayed Recall

The experimenter reminded participants that they had heard a short story previously during the test 

session, “Do you remember that I told you a story about a fire? Now I would like you to deschbe as 

much o f that story as you can rem em ber” Scoring proceeded in a similar fashion as the trials 

during the immediate recall trials, with the experimenter noting the presence of key details as 

marked in the RBANS manual.

4.4.4.9 Landmark Recognition Task

Participants were presented with the test stimuli in a booklet (Appendix 4.7) and were told, 7 am 

going to show you some pictures o f common landmarks from around the city centre in Dublin. I will 

show you each picture in turn, and I simply want you to identify the landmark in question. ” The 

experimenter then proceeded to show the participant each stimulus in turn, and noted each 

response given on the scoring sheet (Appendix 4.8).
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Scoring

One mark was awarded for each correct labelling of a landmark, with the maximum score totalling 

to 6 points. Intrusion errors were noted, as were incorrect answers, for which no score was 

awarded.

4.4.4.10 Landmark Location Task

The experimenter presented participants with the framework map of Dublin’s inner city (Appendix 

4.9) and instructed them to indicate on the map where each of the previous six landmarks should 

be located. “Now I am going to ask you to tell me where each o f those landmarks should appear 

on the following map. I have marked six places on the maps with letters A to E, and I want you to 

tell me what building would be found at each o f those letters." The River Liffey was pointed out to 

participants, as was O’Connell Street, in an attempt to familiarise them with the parsed down 

version of the map, and to orient themselves towards the various landmarks.

Participants were then asked to name in turn, each of the landmarks represented by the letters A- 

E, with the experimenter noting their responses on the scoring sheet (Appendix 4.8). As before, 

one mark was awarded for each correct location, with no points awarded for intrusion errors or 

incorrect answers. A maximum score of 6 points also applied to this task. There was no time limit 

imposed and if a participant could not name any landmark, he/she was asked to continue on to the 

next one.

4.4.4.11 Landmark Pointing Task

Participants were then asked to rise from their seat and stand on the laminated compass, which 

was secured to the floor to avoid any raised edges that could potentially result in tripping 

participants. The experimenter explained the nature of the task as follows, “Now I am going to ask 

you to pretend as though you were giving directions to someone who was unfamiliar with Dublin 

city centre, and point to where the same landmarks we have been talking about are from a certain 

starting point. ”

In the first trial, participants were asked to imagine that they were standing in front of Trinity 

College, with their back to the main entrance and looking up Dame Street. From this starting 

position, participants were then instructed to point towards the five remaining landmarks.

Table 4.11 Sample from the scoring sheet on the Landmark Pointing Task

Place Degrees

a. GPO

b. St. Stephen’s Green Shopping Centre (main entrance)

c. Christchurch Cathedral

d. Dail Eireann

e. Customs House
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The experimenter affixed the plumbline to the forearm of the participant and used it to read off from 

the compass the exact degree at which the participant was pointing. The response was noted on 

the score sheet (Appendix 4.10) before moving on to the next test item. This procedure was 

repeated from two other starting positions, with similar instructions given by the experimenter as 

follows:

Start point 2:

“Ok, now I want you to imagine that you are standing outside the GPO, with your back to the 

entrance and looking across O'Connell Street towards Clery’s Department Store.”

Start point 3:

“Now, I want you to imagine that you are standing in front o f the Customs House, with your back to 

the entrance, and looking across the River Liffey towards the south side o f the city. ”

In the current study, three alternative starting points were used as opposed to the four used by 

Nangle (1998). This was to reduce testing time in an already lengthy test session. The same 

procedure was adopted for reading off the corresponding angles, and each angle was recorded in 

the scoring sheet.

Measurement and Scoring

In the original version of this task, Nangle (1998) used an Ordinance Survey Map of Dublin and a 

protractor, to ascertain the bearing of each of the six landmarks from each of the original starting 

points. In the current study, a higher degree of accuracy was sought, and thus it was decided to 

calculate each bearing to within one degree of accuracy. A map of Dublin was downloaded from 

Google Earth and the outline of a compass marked at ten degree intervals was superimposed upon 

this image (Appendix 4.29).

The compass was superimposed on each of the three starting points, with the reference point set 

at 0“ (i.e. Trinity College Dublin, GPO, and the Customs House) giving three different images from 

which to calculate the correct angles. The three reference images were printed and a ruler was 

used to calculate the exact distance between each ten degree angle. From this, it was possible to 

calculate the correct angle for each landmark to within one degree of accuracy, as shown in Table 

4.12 below:
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Table 4.12 Correct angles in degrees for each of the three anchor positions on the Landmark Pointing Task

From Trinity College Dublin: Degrees

a. GPO 84

b. St. S tephen ’s G reen Shopping Centre  (m ain entrance) 287

0 . C hristchurch Cathedral 355

d. Dail Eireann 238

e. C ustom s House 133

From the GPO: Degrees

a. T rin ity  C ollege (main entrance) 95

b. S t S tephen ’s G reen Shopping Centre (main entrance) 107

c. Christchurch Cathedra l 151

d. Dail Eireann 85

e. Custom s House 28

From tlie Customs House: Degrees

a. GPO 103

b. St. S tephen ’s G reen Shopping Centre  (main entrance) 29

0 . C hristchurch Cathedra l 65

d. Dail Eireann 7

e. T rin ity  College (main entrance) 41

4.4.4.12 Face Name Pairs Delayed Recall

The experimenter reminded participants of the learning trials by saying, “Do you remember I asked 

you to learn the names fo r a number o f faces a little while ago? Now I will show you those faces 

one last time and ask you to try to remember the corresponding name for each face. ” The 6 recall 

stimuli were presented at a rate of one stimulus every three seconds, in randomised order, and 

participants’ responses were noted on the scoring sheets. As before, a mark of one point was 

awarded for successful retrieval of the correct name for each face, with no points given for 

intrusions or failure to recall.

Following the delayed recall procedure, a free recall trial was completed with participants asked to 

simply recall as many of the names from the test session as they could. The experimenter 

transcribed the responses given and awarded one point for each correct answer, with the 

maximum score attainable of 6 points, as before.

4.4.4.13 Route Description Task

Participants were presented with the map of the virtual city and were instructed that they were to 

provide descriptions of the best possible route from one location to another. “Using the map in 

front o f you, I want you to pretend that you are giving directions to someone, who is trying to get 

from B to C. Try to describe the route you would suggest to them in as best detail as you can,
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picking the best possible route to get there.” Whereas Mangaoang (2003) instructed participants to 

write their answers down, in the present study, participants were instructed to verbally describe the 

routes, and the experimenter transcribed all answers provided. Furthermore, rather than asking 

participants to describe four routes, three routes were included for the purposes of the present 

study.

There were three routes to be described:

1. From B to C

2. From A to B

3. From C to D.

Participants were told they could rotate the map if they wanted to, and no time limit was imposed 

for this task.

Scoring

The responses of participants were analysed according to the original scoring procedure delineated 

by Mangaoang (2003). Each route was broken down into a number of requisite steps, generating 

maximum points of 5, 9, and 6 points for routes 1, 2 and 3 respectively. Longer routes were 

effectively penalised, as were ambiguous or unclear directions. Marks were awarded for each 

correct step, irrespective of whether an incorrect one occurred at any point in the sequence. All 

responses were noted on the scoring sheets (Appendix 4.13). Typical errors included mistaking 

left for right, or counting 3 turns instead of 4, or the failure to use either the cardinal points supplied 

or direction in general. The total scores for each of the three routes were summed to provide an 

overall score on the task for each participant, with a maximum score of 20 for this task.

Table 4.13 Scoring procedure used on the Route Description task

Question Steps in Route Description

1. From B to C Go Straight/South
(Total Marks: 5) Turn right/west 

Turn left/south 
Turn right/west 
Turn left/south-east

2. From A to B Go straight
(Total Marks: 9) Turn left

Go round corner/right
Turn left
Take 2"“̂ right
At 2"'“ junction turn right
At next junction, take 3̂ “̂ right/south-east
Left
Left

3. From C to D Take 1̂ * left/north-west
(Total Marks: 6) 1'* left/south

Go round corner/square/right/west 
2"'  ̂ left/south 
3'̂ '' right/west 
1®' left/south
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4.4.4.14 Hospital Route Description Tasl<

Participants were informed that they would be going on a short walk to a different part of the 

hospital, which would take approximately five minutes. The experimenter instructed them to pay 

attention along the route and to listen to the directions they were being given, as they would have 

to describe the route traversed once they arrived back in the testing room.

The experimenter walked alongside the participant and guided them along the prescribed route, 

narrating the route as they went:

“We are now leaving the test room and we need to turn left back onto the corridor 

of the memory clinic. We’ll walk to the end of this corridor and go left through the 

double doors. Now we are going to turn right and walk down the flight of stairs.

We are on the second floor at the moment, but we are going to walk all the way 

down to the ground floor Now we are at the ground floor, we are going to turn left 

here at the reception desk and walk down to the end of this corridor and walk 

through these double doors. This takes us outside into this walkway and we are 

about to enter into a different building in the hospital called the Robert Mayne Day 

Hospital. This is where patients attend for rehabilitation, so if we walk down this 

corridor a bit you will see the dining room, the music area and the arts and crafts 

area. Now, if we turn right around and start walking back, you can see the 

physiotherapy area, where people learn to walk again. We will walk back out into 

the open again and will enter back into Hospital 4 through the double doors. Now 

we will walk straight back down this corridor and pass the reception desk but 

instead of taking the stairs back up to the second floor, we will take the lift. So we 

are going up two floors now to the second floor, and we will turn left again, and now 

you can see the stairs where we started off, so we have come full circle on this 

walk. We will go through the doors again and turn right and now we are back on 

the main corridor in the memory clinic and we’ll just walk back to the room again 

now to finish the test session. ”

Once the participant was settled in the test room once more, the experimenter then instructed them 

to recall as best they could the route they had just traversed. The experimenter used the scoring 

sheet (Appendix 4.13) to record the responses of participants, on which the route had been broken 

down into 15 key steps. One point was awarded for the correct recall of each key step, leading to a 

maximum of 15 points on this task. There were no probes or cues for participants on this test.
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Table 4.14 Scoring procedure used on the Hospital Route Description Task

Hospital Route 1. Turn left at door.
(Total marks; 15) 2. Walk straight down corridor.

3. Turn left through doors.
4. Turn right at stairs.
5. Walk down stairs (4 flights) to ground floor.
6. Turn left.
7. Walk straight down corridor.
8. Go into Robert Mayne Hospital.
9. Turn around/180°.
10. Walk back up corridor.
11. Back into Hospital 4.
12. Turn right at vending machine.
13. Get into lift to second floor.
14. Turn left out of lift.
15. Turn right after double doors.

4.4.4.15 Hospital Route Recognition Task

Participants were shown the stimuli in a random order and were asked if they had seen each 

stimulus on the hospital route task. The experimenter described the premise of the task as follows, 

“/ am going to show you photographs from the route we have Just walked. Some of these 

photographs are from the route we just walked and some of the photographs are from different 

places that we did not walk around. I want to you tell me if the photograph is from the route we 

walked on or not.” Responses were noted by the experimenter on the scoring sheet (Appendix 

4.15) and a score of one point was awarded for each correct “yes” answer to those stimuli that 

were encountered on the route, and also to each correct “no” answer where a participant correctly 

dismissed a lure photograph as not having been encountered on the walk. The maximum score for 

this task was 10 points.

4.4.4.16 Hospital Temporal Order Task

Participants were presented with the ten test stimuli and given the following instructions, “Now I am 

going to show you a set of photographs that were taken only from the route that we walked on 

today. I want you to put these pictures in order as you encountered them today. For example if 

you identify a picture as being the first thing you saiv on the route today, then you would place it at 

the start of the set of photographs. If you identify a picture as the last thing you saw on the route 

today, then you would place it at the end of the set of photographs.” Once it was established that 

participants were clear on the instructions, the experimenter allowed them to spread out the 

photographs on the table and begin the task. There was no time limit imposed and the 

experimenter did not offer any hints as to the correct solution. Once participants indicated that they 

had finished the task, the experimenter gathered up the set of photographs and recorded the new 

order imposed by the participants in the temporal order scoring sheet (Appendix 4.17).

Scoring

The difference between the participant’s order of the photographs and the correct temporal order 

was used as the basis for scoring this task. For example, where a participant indicated that 

photograph A was the first landmark encountered on the route, a difference score of 5 would apply, 

given that photograph A should ideally be placed as number 6 in the set. This procedure was 

applied for all ten test stimuli, leading to a difference score for each item. The direction of error
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was not deemed important and only absolute differences scores were included. The difference 

score was summed across the ten items to give a total difference score on the task with higher 

scores indicating poorer temporal ordering of the stimuli.

Table 4.15 Example of Scoring System Used on the Hospital Route Temporal Order Task

Stimuli Correct
Order

Participant
Order

Difference
Score

A 6 5 1

B 9 10 1

C 3 3 0

D 1 8 7

E 10 1 9

F 7 6 1

G 5 7 2

H 8 9 1

1 2 4 2

J 4 2 2

Table 4.15 depicts the scoring system used for the Hospital Temporal Order Task, whereby the 

total difference between the correct route order and the participant’s route order are summed. In 

this case, the total difference score would be 26.

On completion of the Hospital Temporal Order Task, participants were informed that this was the 

last test of the current session, and were thanked for their participation. The experimenter gave the 

participants an opportunity to ask any questions they may have and to clarify or explain the nature 

of the tasks completed. The experimenter, then brought the participants back to the waiting room 

to meet any carers or relatives who had accompanied them in on that day, and they were reminded 

of their second appointment at the same time the following week. If required, the experimenter 

also organised taxis for participants who requested this, to return them to their homes.

4.4.5 Test Session 2

4.4.5.1 The Episodic Autobiographical Memory interview (shortened version)

As with the validation study (Chapter 3), participants were informed that this test session would 

entirely comprise a memory interview, looking back as far as their Childhood and moving 

progressively forward towards the present day. They were then asked if they were agreeable to 

the interviews being recorded using a Dictaphone with the assurance that all transcripts from that 

point forward would be stored based on their participant number with their anonymity and 

confidentiality protected in accordance with the Irish Freedom of Information Act (1997).
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The EAMI session began with the Childhood period (0-15 years) beginning with the Personal 

Semantic subscale for that epoch, following which, participants were asked to recall a detailed 

memory from that epoch according to the instructions below:

“Now I would like you to describe out loud and with as much detail as possible, an 

event or something that happened to you during this time that you can remember 

quite well. ”

As before, participants were encouraged to engage in a free recall of the event, prior to probing 

using the various details categories on the EAMI. Following the recall of each memory, the 

participant was then interviewed regarding the subjective recollective experience using the EAMI 

autonoetic subscale. Participants were required to recall one memory per life epoch, following 

which the experimenter moved them forward to the next epoch in question and began asking the 

Personal Semantic questions for that time period. Upon completion of the Recent period section, 

participants were then informed that they were required to recall one further memory.

“Now I am going to ask you to descnbe for me, in as much detail as you can, the 

test session that we had together last week. I would like you to try to remember 

everything that we did on that particular day, and then I will ask you some further 

questions. ”

Participants engaged in a free recall of the events of Test Session A, after which, the experimenter 

used the various categories on the Details Schedule to probe for further relevant information 

pertaining to that day. The seven details categories of the EAMI were incorporated into the probing 

(i.e. Event details. Temporal specificity, Sensory details. Spatial specificity. Recall of emotion. 

Implication, and Thoughts) by referring to the notes made in the “EAMI Details Notebook”. 

Following the probing of contextual details from last week’s test session, the autonoetic subscale 

was administered similar to all other epochs.

Scoring

The EAMI was scored in the same manner as in Study 1 (Chapter 3). However, some minor 

modifications were necessary where the scoring of the memory for “Last week’s test session” was 

concerned.
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Table 4.16 Specific Scoring guidelines for memory of “Last week’s Test Session” on EAMI

Details
Category

Type of Detail 
Required

Score

1. Event Weather 
Clothes 
Drink taken

All details correct: 1 
Partial details: 0.5 
Hazy recall/incorrect: 0

2. Temporal /4s Validation Study 1 or 0.5 or 0

3. Sensory Task descriptions Clear description of at least 4 tasks: 1 
Partial recollection: 0.5 
No recollection/overgeneral/incorrect: 0

4. Spatial Test room and  leaving test 
room to go on Hospital 
route

Both test room location and Hospital walk (general 
description):!
Test room/partial description of Hospital walk: 0.5 
Failure to recall leaving room for Hospital walk or 
incorrect recall: 0

5. Recall of Emotion Validation Study 1 orO

6. Implication Method of arriving in. 
Going home after session.

Both before and after recalled: 1 
Either before/after correctly recalled: 0.5 
No recollection/incorrect: 0

7. Thoughts /4s Validation Study 1 orO

Transcription o f Interviews

As was the case in the validation study, the experimenter transcribed the recorded interviews for 

cross-checking during scoring. However, given the shortened version of the EAMI used in the 

present study, transcription time was considerably reduced, with all participant interviews taking 

approximately 60 minutes each to transcribe. Data extraction for all memories recalled using the 

EAMI proceeded as per the validation study (see Chapter 3).

4.4.5.2 Imagery Battery 

4 4.5.3 Individual Differences Questionnaire

Participants were told that the following three questionnaires were related to how they pictured 

items in their mind’s eye, and the area of mental imagery in general. They were presented with the 

test booklet for the IDQ (Appendix 4.18) and told that this test was designed to look at methods of 

thinking, studying and problem-solving, which are true for some people but not for others. 

Participants were told that they would hear a number of statements and were to decide whether 

each statement was true or false with respect to themselves, being assured that there was no right 

or wrong answer. The expehmenter then proceeded to read aloud the statements, allowing the 

participants time to make a true or false judgment.

The questionnaire was scored by allocating a score of 1 point to each statement that a participant 

described as “true”. However, for negatively phrased items it was necessary in some cases to 

allocate a score where the participant responded “false” for example, “I never use mental pictures 

or images when trying to solve problems”. If a participant answered “false”, this item would then be 

awarded 1 point. The totals for the Verbal and the Visual scales were then calculated.
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4.4.5 4 Object Spatial Imagery Questionnaire

Participants were presented with the OSIQ test booklet (Appendix 4.19) and told that this was 

another test designed to look at the idea of mental imagery. They were directed to look at the 

accompanying rating scale and told to pick the category that they felt best describes themselves, 

with particular attention being made to the fact that there were no right or wrong answers. The 

expehmenter then proceeded to read out the various statements on the OSIQ and allowed 

participants time to rate each statement using the OSIQ scale. Any ambiguity regarding the 

statements was clarified by the experimenter in order to ensure that participants understood exactly 

what they were answering.

Scoring the responses was done by totalling up all responses on the Object Scale and all 

responses on the Spatial Scale (one of which was reverse coded) to give a Total Object score and 

a Total Spatial score.

4 4.5.6 The Questionnaire Upon Mental Imagery (shortened version)

This was the final questionnaire in the imagery battery and proceeded in a similar fashion to the 

previous measures. Participants were instructed that the questionnaire was designed to determine 

the vividness of their imagery and that each of the items would bring certain images to mind. They 

were shown the rating scale and the experimenter read through each example in order to help 

participants familiarise themselves with the categories. The experimenter then read aloud each 

statement on the QMI and asked participants to rate the vividness of each image using the scale in 

front of them. The experimenter recorded each rating given by participants in the QMI booklet 

(Appendix 4.20).

The totals for each sensory modality were obtained by adding together the ratings for each of the 5 

questions, with higher scores representing poorer imaging ability.

4.4.5.7 Spatial Span

The experimenter informed participants that they would be completing another short memory test in 

which they were required to remember patterns or spatial locations. In the spatial forward task, 

participants were told that they were going to see a series of patterns tapped out on the blocks and 

that they were required to reproduce the same pattern in the same order. Participants were further 

instructed that they would begin reproducing short patterns on the blocks, but that these would 

grow in length as the task proceeded. A practice trial was given, in order to ensure that 

participants comprehended the instructions, with the experimenter saying “If I tapped the following 

two blocks, you would have to tap these two blocks as well in the same order"

In the spatial backward task, participants were told that they would be doing a similar task as 

before, yet this time they were required to reproduce the pattern in reverse order. An example was 

given to clarify, with the experimenter saying “So if  I tapped these two blocks like so, you would tap 

the same two blocks but in the reverse order, like this. Do you understand?” When the 

participants indicated that they comprehended the nature of the task, the test session commenced.

363



Participants were awarded one point for every successful reproduction of a pattern, with two trials 

at each spatial pattern length. Testing was ceased when a participant failed both trials at a 

particular spatial pattern length. The total spatial span score was obtained by summing together 

the totals for both spatial fonward and spatial backwards trials.

4.4.5.8 Hebb Spatial Supraspan Task

Similar to the Hebb digit supraspan task describe above, following the administration of the Corsi 

block-tapping task, the spatial forward total score was noted and the experimenter chose the 

corresponding Hebb spatial sequence for each participant, whereby the spatial string lengths were 

the total spatial span plus one to create a supraspan sequence. The experimenter explained that 

the next task was similar in nature but more difficult in that very long patterns would be tapped out 

on the blocks and the participant was to endeavour to reproduce each block pattern in the same 

order. However, it was emphasised that these patterns would by nature represent quite a 

challenge and that participants were not to feel discouraged if they could not reproduce all of the 

sequences, but that this was a fundamental difficulty of the task.

The experimenter then proceeded to tap out the 24 sequences of block patterns on the Corsi 

blocks and paused after each sequence to allow the participant to attempt to reproduce the string. 

The experimenter transcribed each reproduced pattern sequence on the relevant score sheet 

(Appendix 4.21), aided by the numbers printed on the experimenter’s side of the Corsi blocks and 

allocated one point for each correctly reproduced pattern on each third trial, as these were the trials 

where learning was expected to occur. Thus the total maximum score for each participant was 8 

points.

4.4.5.9 Subjective Memory Questionnaires

4.4.5.10 The Mundane Memory Questionnaire (MMQ)

The experimenter explained to participants that they would be asked a series of questions 

regarding day-to-day activities and the more typical daily events that occur in their lives, and then 

provided them with the appropriate temporal grounding, “I am going to asl< you a series of 

questions regarding what you did yesterday.” The experimenter then verbally asked each of the 

twelve questions regarding the participant’s preceding day and filled in the specific details onto the 

score sheet (Appendix 4.22). Where a participant failed to recall the details of an event, the space 

was left blank, in keeping with Mangaoang’s (2003) procedural guidelines. This procedure was 

repeated for mundane memory of last week’s event, with the experimenter stating, “Now I am going 

to ask you the same questions again, but this time I want you to think about yesterday one week 

ago when you are answering. ”

Scoring

In scoring the MMQ, one point was given for a “Yes” response for each question, and one point 

was awarded for providing the specific details pertaining to that question. For example, if the 

participant was asked, “Do you recall getting dressed yesterday?” and answered “Yes”, this would 

receive one point. Then the subsequent question of, “If so, can you tell me what you wore?" would
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gain a further point if the participant could provide specific details in response. No points were 

awarded for “No” responses, indicating failure to recall, or blank spaces, indicative of a failure to 

provide specific details. The maximum score for the twelve questions was therefore 24 points per 

day, with higher scores indicating greater levels of recall.

4.4.5.11 The Everyday Memory Questionnaire (EMQ)

The EMQ was administered to participants verbally by the experimenter and no time limit was 

imposed for responses. The experimenter presented the ratings scale to participants and told 

them, “Now I am going to asl< you a few questions about lapses in your memory over the last three 

months. I want you to use this rating scale to tell me how often you feel the various examples 

apply to you. For example, if you feel that the item in question never happens to you, you would 

select A.” The experimenter used the scoring sheet (Appendix 4.23) to record the responses given 

by participants.

Scoring

As there were 9 categories on the rating scale (from A to I), the category pertaining to the lowest 

frequency (A= “Not at all in the last three months”) was ascribed a score of 0 points, and so on for 

each letter, with the maximum score of 8 points assigned to the category of I (“More than once a 

day”). The score for each of the twenty eight items was then summed to give a total score on the 

EMQ. The square root of this score was then calculated as this was the measure used by 

Sunderland et al (1984). Higher scores indicate greater frequency of self-reported memory 

problems.

4.4.5.12 The Emotional Reactivity Scale

The experimenter explained to participants that people can often differ in terms of their reactions to 

various situations, and that the following measure aimed to understand these individual differences. 

Participants were shown the rating scale for the measure on a separate sheet and were instructed 

to use this to answer the subsequent questions. Furthermore, it was emphasised that there was no 

correct or incorrect answer, but only that which applied to the individual. “The following 

questionnaire aims to look at how you react where emotional items are concerned. I will read you 

a number of statements and ask you to rate them based on how accurate the statements are for 

you personally. There are no right or wrong answers on this questionnaire. Do not give an answer 

because it seems like the right thing to say. Just give the answer that is true for you". The 

experimenter then proceeded to read out each statement and documented the responses provided 

by the participant for each question. There was no time limit imposed on the questionnaire.

Scoring

Due to the fact that the emotional reactivity scale consisted of a mixture of positively and negatively 

keyed items, the converting of responses to scale scores was slightly different in each case. The 

IPIP scoring system was adopted in each case as follows: For positively keyed items (denoted on 

the test sheet as A+, E+, J+, D+) the response “Very Inaccurate” was assigned a value of 1 point, 

and the response “Very Accurate” was assigned a value of 5 points. However, for negatively keyed
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items (denoted on the test sheet as A-, E-, J-, D-) the coding was reversed, with the response 

“Very Inaccurate” scored as 5 points, and the response “Very Accurate” scored as 1 point (see 

Table 4.17).

Table 4.17 Scoring system for positively and negatively keyed items on the emotional reactivity scale

Rating Scaie Items: Positiveiy 
Keyed Items: 
(A+, E+, J+, D+)

Negatively 
Keyed Items 
(A-, E-, J-, D-)

Very Inaccurate 1 5

Moderately Inaccurate 2 4

Neither Accurate nor Inaccurate 3 3

Moderately Accurate 4 2

Very Accurate 5 1

Upon assigning values to all the items in the scale, the total for each subscale was found by adding 

together all the scores for both positively keyed and negatively keyed items on that subscale (For 

example: Total Emotional Stability Score = Total E+ items summed with Total E- items).

4.4.5.13 Memory rating scale

This was the final questionnaire to be administered in session 2. The experimenter instructed 

participants, “Having now completed these questionnaires and this memory study, how would you 

rate your memory overall?” The experimenter presented the participant with the memory rating 

scale (Appendix 4.30) and asked them to circle or tick the category that they felt was most 

representative of their memory ability.

Scoring

The score circled by participants on the scale of 1 to 5 was taken as the measurement from this 

task.

The Memory Rating Scale was the final test to be administered in Session 2 and marked the end of 

the entire experimental process. On completion of the second test session participants were 

thanked for taking part and monetary remuneration was provided where requested for any 

transport or parking costs incurred. Participants were debriefed regarding the objectives of the 

present research and any questions raised were answered by the experimenter, in the case where 

participants had expressed an interest in receiving written feedback regarding their performance on 

the test measures, a letter was subsequently posted to them (Appendix 4.26).

4.4.6 Statistical Analyses

As with Chapter 3, it was necessary to establish if the variables under consideration were suitable 

for parametric analysis using Kolmogorov-Smirnov and Shapiro-Wilks tests of normality, with non- 

parametric analyses (Mann-Whitney U, Kruskal-Wallis test, Friedman test, Wilcoxon Signed Ranks 

test) used where appropriate. Univariate analyses of variance (ANOVA) were run to determine of 

there were group differences on such demographic variables as age and education, with Bonferroni
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post hoc tests uncovering where such group differences, if any, lay. in the case of multivariate 

analyses of variance (MANOVA) to investigate group differences across the neuropsychological 

tests, Pillai’s trace was used given the relatively small sample sizes under consideration. For ABM 

recall across epochs and acquisition of face-name pairs across trials, repeated measures ANOVAs 

or non-parametric equivalents (Friedman and Wilcoxon Signed Ranks tests) were employed.

As before, binary logistic regressions were run for the autonoetic subscale of the EAMI, with 

analysis of Chi-squared statistics based on the frequency patterns in the variables obtained. 

Hosmer and Lemeshow tests were used as an index of the goodness of fit of the model, along with 

the percentage of cases correctly classified by the model. There was no formal investigation of the 

power of the regression models, and the issues of repeated models and small sample size are 

acknowledged as limitations of the study. The Factor Analysis was an exploratory multi-level 

model, with principal components chosen as the method of extraction in order to eliminate the 

possibility of multi-colinearity between the variables.
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4.5 Results

The following section is concerned with presentation of the results from the investigation of the potential neural 

substrates of episodic ABM recall on the EAMI and can be split into two main sections.

Performance o f Amnestic MCI participants on the EAMI

This first section is concerned with the analysis of personal semantic and event details recall of amnestic MCI 

participants and healthy elderly controls in order to make direct comparisons and establish to what extent such 

processes are impaired in MCI. Of central importance is the performance of MCI participants on the 

autonoetic subscale of the EAMI, and the deficits, if any, in terms of the behavioural markers of autonoesis. 

Furthermore, the results from the investigation of the “last week" memory will be presented in order to gain 

further insight into the role of recency in autonoesis. Throughout this section the emphasis is placed on the 

discnminating of amnestic MCI participants from healthy elderly controls.

The main areas covered in this section are as follows: Section

Demographics 4.5.2
Screening variables 4.5.3
Personal Semantic recall on the EAMI 4.5.4.1
Event details recall on the EAMI 4.5.4.6
Contextual details for the memory for last week 4.5.5
Prevalence of autonoesis on the EAMI 4.5.6
Vividness ratings 4.5.8
Viewer perspective 4.5.9
Continuity of visual imagery 4.5.10
Emotional re-experiencing 4.5.11
Valence of memories 4.5,12
Covert rehearsal of memories 4.5.13
Overt rehearsal of memories 4.5.14
Re-experiencing ratings 4.5.15
Age of memory 4.5.16
Total contextual details 4.5.17
Analysis of the memory for “ last week” 4.5.18

Analysis of Performance on Neuropsychological Tests

This section is concerned with the investigation of between-group differences on the tests of frontal lobe 

function, hippocampal and medial temporal lobe function, as well establishing whether there are inter- 

indlvidual differences in emotional reactivity and mental Imagery preference. The discrimination of MCI 

participants from healthy elderly controls is presented for each task, along with within-group differences for 

test subscales. Finally, a multi-level factor analysis is conducted using factors extracted from each test 

battery, and the factors generated from this are used as explanatory variables in a multiple binary logistic 

regression in order to determine which factors, if any, exert the most predictive power for reliving judgments, 

and therefore autonoetic consciousness.

The main areas covered in this section are as follows: Section

Tests of frontal lobe function 4.5.19
Tests of hippocampal function 4.5.20
Questionnaires for emotional reactivity 4.5.29
Questionnaires for visual imagery preference 4.5.30
Subjective memory questionnaires 4.5.31
Synthesis of results -  Factor Analysis 4.5.32
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Section 1 Performance of Amnestic IVICI participants on the EAIVII

4.5.1 Data preparation

Similar to the procedure in Chapter 3, the variables under consideration were analysed to establish 

if they were suitable for parametric analyses.

4.5.2 Demographics

Table 4.18 Descriptive statistics for demographic information for elderly controls and IVICI participants^

Elderly
Controls

Amnestic 
MCI Patients

N 18 16

Age 76 71.81
S.D.: 4.325 S.D.: 6.843
[±1.019] [±1.711]

Gender 4m:14 10m:6f

Education 14.06 13.78
S.D.: 3.096 S.D.: 4.708
[±..730] [±.1.177]

° S.D.: standard deviation.

4.5.2.1 Demographic variables -  Age, Education, Gender

A multivariate ANOVA was run to determine if there were differences between the groups in terms 

of age and education (as indexed by Log(education)). Levene’s test for homogeneity of variance 

revealed that the two groups had equal variances for both age (F(1, 32)=2.77, p=.105) and 

LogEducation (F(1, 32)=3.179, p=.084), indicating that the analysis was appropriate.

There were significant differences between the two groups in terms of age, F(1, 32)=4.658, p=.039, 

with the MCI population representing a slightly younger sample than the elderly controls by an 

average of 4.19 years. However, this difference in age, was not overly significant and as such was 

not considered to represent a major confound in this study.

The two groups did not differ in terms of years in education (p=,592) indicating that they were well- 

matched. However, there was a significant difference between the groups in terms of gender 

(x^(1,33)=5.673, p=.017) with a ratio of 10:6 males to females in the MCI group compared with 4:14 

males to females in the elderly control group. This was an unfortunate consequence of 

convenience sampling.

Table 4.19 Gender distribution across participant groups

Group
N

Male
% within 

Group
N

Female
% within 

Group
MCI 10 62.5 6 37.5

Elderly
Controls

4 22.2 14 77.8
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4.5.3 Screening variables

Table 4.20 Descriptive statistics for elderly controls and MCI participants on screening variables^

Elderly
Controls

Amnestic 
MCI Patients

NART IQ 116.182 111.8
S.D. 6.325 S.D. 7.775
[±1.49] [±1.944]

MMSE 7s 28.94 26.38
S.D. 0.938 S.D. 1.708
[±.221] [±.427]

MMSE dIrow 29.33 26.63
S.D. 0.840 S.D. 2.156
[+.198] [±.539]

CDT 9.33 7.94
S.D. 0.970 S.D. 2 016
[±.229] [±.504]

GDS 1.28 1.69
S.D. 1.526 S.D. 1.352
[±.360] [±.338]

® S.D.: standard deviation

Table 4.21 Comparison of participant groups in terms of mean and median scores on screening variables

Test
Variable

Group Mean Median

MMSE (World) MCI 26.63 27.00

Elderly 29.33 30.00

CDT MCI 7.94 8,50

Elderly 9.33 10.00

NART IQ MCI 111.80 112.42

Elderly 116.18 119.03

GDS MCI 1.69 1.50

Elderly 1.28 1.00

.22 Betw/een-group differences on screening variables

MMSE CDT NART IQ GDS
world

Mann-Whitney U 24.000 78.500 88.000 112.500

Z ^.240 -2.380 -1.938 -1.121

Significance Level <.001 .022 .055 .281

Significant group differences were found on the MMSE 7s measure (F(1, 32)=30.489, p<.0001), 

with elderly controls performing at a considerably higher level than the amnestic MCI patients 

(Mean Difference; 2.56). Due to the non-normal distribution of many of the screening variables, a 

non-parametric Mann-Witney U test was used to uncover if there were any group differences on 

these measures. There was a significant difference between the groups on the MMSE world 

(p<.0001), with elderly controls out-performing the MCI group. Furthermore on the Clock Drawing
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test there was a significant group difference with impaired performance noted in the MCI group 

(p=.022). However, where scores on the Geriatric Depression Scale were concerned, there were 

no differences between the two groups (p=.281), suggestive that there was no incidence of 

pervasive depression in either participant groups. Importantly, there were no differences between 

the groups on the MART (p=.055) suggesting that the two groups were matched in terms of pre- 

morbid IQ.
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Figure 4.11 Barchart comparing MCI and elderly control participants on all screening 

variables

4.5.4 The Episodic Autobiographical Memory Interview (EAMI)

4.5.4.1 Personal Semantic recall

Similar to the approach taken in Chapter 3, it was necessary to compare elderly controls and MCI 

participants’ performance on the EAMI in terms of both Personal Semantic and Event details recall, 

before investigating the phenomenon of autonoesis.

4.5.4.2 Total Personal Semantic Recall

A score for total personal semantic recall was obtained by summing together all PS scores 

(Names/Daily Living/Important Date) for each epoch and obtaining an overall score. Total PS was 

found to be normally distributed for both MCI participants (KS; .192, df: 16, p=.119) and elderly 

controls (KS: .131, df: 18, p=.200).

4.5.4.3 Between-group differences on Total Personal Semantic Recall

A univariate analysis of variance revealed that there was a significant difference in terms of overall 

personal semantic recall on the EAMI with control participants performing at a significantly higher 

level than the amnestic MCI participants (F(1, 32)=27.963, p<.0001).
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Figure 4.12 Barchart showing recall of total personal semantic information on the EAMI for 

MCls and elderly control participants

4.5.4.4 Between-group differences in Total Personal Semantic recall across the lifespan

Table 4.23 Descriptive statistics for personal semantic recall across the lifespan on the EAMI

Variable Group Mean Standard
Deviation

Standard
Error

Childhood Total PS MCI 11.875 1.01 0.25

Elderly 12.056 1.12 0.26

Early Adulthood Total PS MCI 12.531 1.48 0.34

Elderly 13.333 0.95 0.22

Middle Adulthood Total PS MCI 11.562 2.17 054

Elderly 13.778 0.55 0.13

Later Adulthood Total PS MCI 10.937 1.81 0.45

Elderly 13.194 1.13 0.27

Recent Period Total PS MCI 11.375 1.56 0.39

Elderly 13.000 0.75 0.18

A log transformation could not remedy the ceiling effect in personal semantic recall in the control 

group. Non-parametric statistical analyses were therefore used.

Table 4.24 Between-group differences for personal semantic recall across the lifespan

Childhood
PS

Early
Adulthood
PS

Middle
Adulthood
PS

Later
Adulthood
PS

Recent 
Period PS

Mann-Whitney U 132.000 96.500 38.000 28.000 43.000

Z -.432 -1.725 -3.977 -4.073 -3.523

Significance Level .695 .102 <•001 <■001 <.001
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A Mann-Whitney U test revealed that there were statistically significant differences in personal 

semantic recall in Middle Adulthood (p<.0001), Later Adulthood (p<.0001) and in the Recent Period 

(p<.0001). A Bonferroni correction for multiple comparisons was used with a corrected alpha level 

of .01 (.05/5). Using this correction, all differences remained highly statistically significant, with the 

amnestic MCI participants showing deficits in personal semantic recall as early as the Middle 

Adulthood period.

4.5.4.5 Within-group analysis in personal semantic recall across life epochs
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F igure 4 .13  Line graph showing recall of total personal semantic information on the EAMI 

across the lifespan for both participant groups

A Friedman Test revealed that there were overall significant differences in personal semantic recall 

across life epochs (x^(4)=13.793, p=.008). The data was split by group and re-analysed using 

Wilcoxon Signed Ranks tests to establish where these differences lay.

Amnestic MCI Participants

A Friedman test revealed that there was an overall effect for epoch in the MCI group (x^(4)=10.161, 

p=.038).

In the MCI group, there were significant differences in personal semantic recall between Childhood 

and Later Adulthood (p=.022), and Early Adulthood and Later Adulthood (p=.024). However, using 

a Bonferroni correction for multiple comparisons, with a corrected alpha level of .005 (.05/10), 

these differences were rendered non-significant (see Table 4.25 below)
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Table 4.25 Differences in PS recall across the lifespan in the MCI group

Epoch Comparisons Z Score Significance Level

Early Adulthood vs Childhood -1.619 .105

Middle Adulthood vs Childhood -0.429 .668

Later Adulthood vs Childhood -2.286 .022

Recent Period vs Childhood -1.154 .248

Middle Adulthood vs Early Adulthood -1.485 .138

Later Adulthood vs Early Adulthood -2.251 .024

Recent Period vs Early Adulthood -1.765 .078

Later Adulthood vs Middle Adulthood -1.229 .219

Recent Adulthood vs Middle Adulthood -.537 .591

Recent Adulthood vs Later Adulthood -.885 .376

Elderly Controls

A Friedman test revealed that there was an overall effect for epoch in the elderly control group 

(X^4)=20.649, p<.0001).

Table 4.26 Differences in PS recall across the lifespan in the elderly control group

Epoch Comparisons Z Score Significance Level

Early Adulthood vs Childhood -2.907 .004

Middle Adulthood vs Childhood -3.364 .001

Later Adulthood vs Childhood -2.424 .015

Recent Period vs Childhood -2.604 009

Middle Adulthood vs Early Adulthood -1.550 .121

Later Adulthood vs Early Adulthood -0.385 .700

Recent Period vs Early Adulthood -1.305 .192

Later Adulthood vs Middle Adulthood -1.811 .070

Recent Adulthood vs Middle Adulthood -2.546 .011

Recent Adulthood vs Later Adulthood -.791 .429

For the elderly control group, there were significant differences in personal semantic recall between 

Childhood and Early Adulthood (p=.004), Childhood and Middle Adulthood (p=.001), Childhood and 

Later Adulthood (p=.015) and Childhood and the Recent period (p=.008). Furthermore, there was 

a significant difference between Middle Adulthood and Recent period (p=.011). Using a Bonferroni 

correction for multiple comparisons, with a corrected alpha level of .005 (.05/10), the differences 

between Childhood and Early Adulthood, and between Childhood and Middle Adulthood remained 

statistically significant.
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4.5.4.6 Recall o f Event Details on the EAMI

A score for total event details was obtained by summing together all event details scores 

(maximum score of 7) for each epoch and obtaining an overall score. Total details was found to be 

normally distributed for both MCI participants (KS: .120, df; 16, p=.200) and elderly controls (KS: 

.113, df: 18, p=.200).

4.5.4.7 Between-group differences on Total Event Details Recall
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Figure 4.14  Barchart showing recall of total event details on the EAMI for MCI and elderly 

control participants

A univariate analysis of variance revealed significant differences in recall of total event details on 

the EAMI, (F(1, 32)=69.211, p<.0001).

4.5.4.8 Between-group differences in recall o f Event Details Across life epochs

The details scores for each epoch on the EAMI were found to be normally distributed and thus a 

repeated measures ANOVA was run to investigate recall of event details across epochs.

Mauchly’s test for sphericity was found to be non-significant, (Mauchly’s W: .733, df: 14, p=.810) 

indicating that a correction was not necessary. There was a significant main effect for epoch (F(4, 

128)=3.374, p=.012), and an epoch*group interaction (F(4, 128)=4.147, p=,003). A significant 

group effect was found (F(1, 34)=51.571, p<.0001), with elderly controls scoring at significantly 

higher levels of detail than the MCI group.

11 Control
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Figure 4.15 Line graph showing recall of total event details on the EAMI across the lifespan 

in the elderly controls and MCI participants

Significant differences were found between the groups across all epochs, with elderly controls 

scoring at significantly higher levels in terms of detail on the EAMI in comparison with the MCI 

participants.

Table 4.27 Repeated measures ANOVA showing between-group differences in event details recall across the 

lifespan

F df Significance
Level

Childhood Details 6.478 (1,32) .016

Early Adulthood Details 9.470 (1,32) .004

Middle Adulthood Details 54.823 (1,32) <.001

Later Adulthood Details 38.605 (1,32) <.001

Recent Period Details 16.040 (1,32) <.001

As the “Last week” epoch was non-normally distributed, a Mann-Whitney non-parametric test was 

used to investigate if there were between-group differences on this variable. There was a 

significant difference betv»/een the groups (Z=-4.608, p<.0001).

4.5.4.9 Within-group differences in Event details recall across the lifespan

Paired t-tests were run to determine if there were any within-group differences in recall of details

across life epochs.
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Amnestic MCI Participants

Table 4.28 Paired t-tests revealing differences in event details recall across the lifespan in the MCI group

Paired Comparisons 
Total Details

Mean
Difference

t df Significance
Level

95% Confidence 
Interval of the 
Difference

Lower Upper

Childhood vs 
Early Adulthood

-.81250 -2.819 15 .013 -1.42683 -.19817

Childhood vs 
Middle Adulthood

.25000 .855 15 .406 -.37294 .87294

Childhood vs 
Later Adulthood

-.03125 -.136 15 .894 -.52222 .45972

Childhood vs 
Recent Period

-.53125 -1.830 15 .087 -1.15014 .08764

Early Adulthood vs 
Middle Adulthood

1.06250 2.638 15 .019 .20397 1.92103

Early Adulthood vs 
Later Adulthood

.78125 2.268 15 .039 .04695 1.51555

Early Adulthood vs 
Recent Period

.28125 1.107 15 .286 -.26015 .82265

Middle Adulthood vs 
Later Adulthood

-.28125 -.816 15 .427 -1.01555 .45305

Middle Adulthood vs 
Recent Period

-.78125 -2.552 15 .022 -1.43364 -.12886

Later Adulthood vs 
Recent Period

-.50000 -1.754 15 .100 -1.10756 .10756

In the MCI group, there were significant differences in details recalled between Childhood and 

Early Adulthood (p=.013), Early Adulthood and Middle Adulthood (p=.019), Early Adulthood and 

Later Adulthood (p< 039), and Middle Adulthood and the Recent Period (p=.022) with significantly 

less details in the Childhood epoch. There was a mild reminiscence bump for details in the Early 

Adulthood period and a gradual increase in details as one approaches more recent epochs.

A Bonferroni correction was used to correct for multiple comparisons (.05/10=.005). All of the 

differences across life epochs were rendered non-significant using this correction.

4.5.6 Memory for Last Week on the EAMI 

4.5.6.1 “Last Week” contextual details

The “last week’’ memory details were non-normally distributed and thus Wilcoxon signed Ranks 

tests were used to determine if there differences between that and other epochs on the EAMI.
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Table 4.29 Differences between event recall in the Last week epoch with all other life epochs on the EAMI in 

the MCI group

Epoch Comparisons Z Score Significance Level 
with “Last Week”
Childhood -1.869 .062

Early Adulthood -0.539 .590

Middle Adulthood -2.334 .020

Later Adulthood -2.583 .010

Recent Period -0.268 .789

In the MCI group, there were significant differences in level of contextual detail between the Last 

week memory and that of Middle Adulthood (p=.020) and Later Adulthood (p=.010) with recall for 

the “last week” memory significantly higher than that of the other two epochs. Using a Bonferroni 

correction (.05/5=.010) the difference between Last week and Later Adulthood remained 

statistically significant.

Elderly Controls

Table 4.30 Paired t-tests revealing differences in event details recall across the lifespan in the elderly control

group

Paired Comparisons 
Total Details

Mean
Difference

t df Significance
Level

95% Confidence 
Interval of the 
Difference

Lower Upper

Childhood vs 
Early Adulthood

-.69444 -1.761 17 .096 -1.52630 .13741

Childhood vs 
Middle Adulthood

-1.19444 -3.130 17 .006 -1.99964 -.38925

Childhood vs 
Later Adulthood

-.80556 -2.528 17 .022 -1.47784 -.13328

Childhood vs 
Recent Period

-.77778 -2.097 17 .051 -1.56045 .00490

Early Adulthood vs 
Middle Adulthood

-.50000 -2.297 17 .035 -.95927 -.04073

Early Adulthood vs 
Later Adulthood

-.11111 -.394 17 .698 -.70539 .48316

Early Adulthood vs 
Recent Period

-.08333 -.253 17 .803 -.77750 .61083

Middle Adulthood vs 
Later Adulthood

.38889 1.395 17 .181 -.19924 .97701

Middle Adulthood vs 
Recent Period

.41667 1.440 17 .168 -.19388 1.02721

Later Adulthood vs 
Recent Period

.02778 .091 17 .929 -.61877 .67432
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There were significant differences in details recall across life epochs in the elderly control group 

between Childhood and Middle Adulthood (p=.006), Childhood and Later Adulthood (p=.022), and 

on the threshold of significance between Childhood and Recent (p=.051). Furthermore, there were 

significant differences between Early Adulthood and Middle Adulthood (p=.035).

Using a Bonferroni correction for multiple comparisons (.05/10=.005), these differences were 

rendered non-significant.

Elderly control participants

The “last week” memory details were non-normally distributed and thus Wilcoxon signed Ranks 

tests were used to determine if there differences between that and other epochs on the EAMI.

Table 4.31 Differences between event recall in the Last week epoch with all other life epochs on the EAMI in 

the elderly control participant group

Epoch Comparisons 
with “Last Week”

Z Score Significance Level

Childhood -3.674 <.001

Early Adulthood -3.163 .002

Middle Adulthood -2.802 .005

Later Adulthood -3.132 .002

Recent Period -3.306 .001

In the elderly control group, there were significant differences in the level of contextual detail 

between the Last week memory and all other epochs on the EAMI, with recall in the Last week 

epoch significantly higher in the elderly control group than other epochs. Using a Bonferroni 

correction (.05/5=.010) these differences all remained statistically significant.

4.5.6 Results from the Autonoetic Subscale o f the EAMI

4.5.6.1 Between-group differences in the incidence o f autonoetic consciousness

100
■ Control

■  MCI

Reliving Looking Back

Recoilective Categories on the EAMI

Figure 4.16 Barchart showing prevalence of reliving judgments overall on the EAMI in the 

elderly control and MCI participant groups
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There was no significant difference in the number of memories that were “relived” by participants 

between the elderly control group and the amnestic MCI group (x^(1)=1.392, p=.238).

4.5.6.2 Within-group differences in incidence o f autonoesis across life epochs 

Amnestic MCI Participants
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Childhood Early
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Adulthood

■  Reliving 

«  Looking Back

Life epochs on the EAMI

Recent
Period

Last Week

Figure 4.17  Barchart showing prevalence of reliving judgments across the lifespan on the 

EAMI in the MCI participant group

There were no significant differences in reliving judgments across life epochs in the MCI participant 

group (x^(5)=3.429, p=.634). The majority of judgments were “not reliving" and these occurred 

consistently across all life epochs on the EAMI.

Elderly Controls

a  Reliving 

Looking Back

^  Childhood Early Middle Later Recent Last Week
Adulthood Adulthood Adulthood Period

Life epochs on the EAMI

Figure 4.18 Barchart showing prevalence of reliving judgments across the lifespan on the 

EAMI in the elderly control group

There were no significant differences in reliving judgments across life epochs on the EAMI in the 

elderly control group (x^(5)=7.118, p=.212. However, there were more judgments of reliving in the
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Recent period (38.9%) compared with Childhood (11.1%) and Later Adulthood (11.1%). 

Interestingly, there was also a mild increase in reliving judgments in Early Adulthood (22.2%).

4.5.7 Behavioural Indices of Autonoetic Consciousness

4.5.7.1 Between-group differences in Autonoetic markers

As the variables under consideration were categorical, a series of Chi-square tests were run to 

establish if there were group differences in the presentation of such markers on the EAMI and 

whether differences were evident within participant groups across the life epochs of the EAMI.

4.5.7.2 Explanatory Value of Behavioural Markers -  Regression analyses

As in Chapter 3, in order to ascertain the degree to which each of the behavioural indices of 

autonoetic consciousness was a predictor of reliving, logistic regression was used to analyse the 

data. This was binomial for the most part, with the variable “reliving” set as the response variable. 

The behavioural indices of the autonoetic subscale were used as explanatory variables in the 

regression equation and the efficacy of prediction was based on the odds ratios produced by the 

analysis. Due to the small sample size in the present study, it was not possible to run the 

regression analyses separately for each participant group, and as such, only the overall group 

results are presented here. Diagnostic statistics are included in Appendix 4.32.

4.5.8 Vividness Ratings as an explanatory variable

4.5.8.1 Between-group differences in vividness ratings on the EAMI

■  MCI

■  Elderly Control

V ery Vivid Vivid Quite In Quite Vague
Vivid Between Vague

Vividness ratings categories

Figure 4.19 Barchart showing percentage of memories according to vividness ratings on the 

EAMI in the MCI and elderly control participant groups

Significant differences were found between the elderly controls and amnestic MCI participants in 

terms of vividness ratings on the EAMI (x^(5)=26.864, p<.0001). Elderly control participants tended 

to rate their memories as very vivid (25.0%) in comparison with MCI patients who tended to not 

rate their memories as very vivid (4.2%). However participant groups were broadly similar on the 

ratings categories of vivid (elderly: 32.4%, MCI: 35.4%) and quite vivid (elderly: 33.3%, MCI: 

30.2%). On ratings dimensions that were more vague, MCI participants rated memories as “quite
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vague” (9.4%) or “vague” (9.4%) a higher percentage of times than elderly controls (3.7% and 1.9%  

respectively).

4.5.8.2 Within-group differences in vividness ratings across the lifespan 

Amnestic MCI Participants

■  Very vivid

■  Vivid

■  Quite Vivid 

II In Betvifeen

I Quite Vague 

Vague

Childhood Eariy
Adulthood

Middle
Adulthood

Later
Adulthood

Recent Last Week

Life epochs on the EAMI

Figure 4.20 Barchart showing percentage of memories according to vividness ratings on the 

EAMI across the lifespan in the MCI participant group

There were no significant differences in ratings of vividness across life epochs for MCI participants 

(x "(2 5 )= 3 0 .7 1 1 .p -1 9 9 ). 

Elderly Controls

Q. 50

I

I Very vivid 

I Vivid

II Quite Vivid 

M In Between 

rt Quite Vague 

Vague

Childhood Early Middle 
Adulthood Adulthood

Later
Adulthood

Recent Last Week

Life epochs on the EAMI

Figure 4.21 Barchart showing percentage of memories according to vividness ratings on the 

EAMI across the lifespan in the elderly control participant group
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There was a significant difference in vividness ratings across life epochs in the elderly control 

group (x^(25)=55.803, p<.0001). Memories from the Recent period were most often rated as “very 

vivid” (55.6%) in comparison to memories from the Childhood period (27.8%). The only memories 

to be judged as “vague” were from the Childhood period (11.1%) with no memories from other 

epochs receiving this rating.

4.5.8.3 Explanatory power o f vividness ratings

Due to the small numbers in the current study, it was not possible to obtain a viable regression 

solution, despite attempting to re-configure the vividness sub-categories.

4.5.9 Viewer Perspective as an explanatory variable

4.5.9.1 Between-group differences in viewer perspective on the EAMI

MCI 

M Control

Own eyes Third person Mixture

EAMI Viewer Perspective Ratings

General

Figure 4.22 Barchart showing percentage of memories according to viewer perspective 

categories on the EAMI in the MCI and elderly control participant groups

There was a significant difference in viewer perspective ratings for memories on the EAMI between 

the elderly controls and amnestic MCI participants (x^(3)=45.842, p<.0001.) Amnestic MCI 

participants tended to use more of a mixture (30.2%) or general unrelated imagery (20.9%) in their 

recall in comparison with elderly controls, who tended to utilise the own eyes (36.1%) and third 

person perspective most in their retrieval of past events (52.8%).

4.5.9.2 Within-group differences in viewer perspective across life epochs

Amnestic MCI Participants

There were no significant differences in viewer perspective across the lifespan in the MCI 

participant group (x^(15)=12.875, p=.612).
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Figure 4.23 Barchart showing percentage of memories according to viewer perspective 

categories on the EAMI across the lifespan in the MCI participant group

Elderly Controls

Childhood Early Middle Later 
Adulthood Adulthood Adulthood

Life epochs on the EAMI

Last Week

■  Own eyes

M Third person 

! I Mixture

■ I General

Figure 4.24 Barchart showing percentage of memories according to viewer perspective 

categories on the EAMI across the lifespan in the elderly control participant group

There were no significant differences in viewer perspective ratings across the life epochs on the 

EAMI (x^(15)=17.067, p=.315). However, a trend of viewing the memory from an “own eyes” 

perspective in the more recent epochs was evident with 50% of Later Adulthood, 50% of Recent, 

and 44.4% of Last week memories viewed from this perspective compared with 16.7% of 

Childhood memories and 16.7% of Early Adulthood memories. Furthermore, there was a trend for 

more remote memories to be viewed from the third person perspective with 66.7% of Childhood 

memories, 66.7% of Early Adulthood memories viewed from this perspective.
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4.5.9.3 Explanatory Power o f Viewer Perspective

Table 4.32 Results from the Binary Logistic Regression using Viewer Perspective categories as a predictive 

variable for that of Looking Back judgments in all participant groups

Explanatory
Variable

B S.E. Df Significance
Level

Exp(B) 95% Confidence 
Interval for Exp(B)

Lower Upper
Own Eyes -1.331 .805 1 .098 .264 .055 1.281

Third Person -.598 .797 1 .453 .550 .115 2.620

{Mixture .642 1.037 1 .536 1.900 .249 14.516

Constant 2.303 .742 1 .002 10.000

Table 4.32 shows that none of the viewer perspective categories appeared to exert a significant 

predictive effect on looking back judgments. 84.3% of looking back judgments were correctly 

classified by variation in the viewer perspective markers.

4.5.10 Continuity o f Visual Imagery as an explanatory variable 

4.5.10.1 Between-group differences in continuity o f visual imagery

> I Control

Video Video clips One Snapshots One H azy image
moving snapshot
image

Continuity of imagery categories on the EAMI

Figure 4.25 Barchart showing percentage of memories according to continuity of visual 

imagery categories on the EAMI in the MCI and elderly control participant groups

There was a significant difference between groups in terms of the continuity of the visual imagery 

during recall, (x^(5)=42.572, p<.0001), with elderly controls viewing their recalled memories with 

more movement in the accompanying mental imagery (video clips: 43.5%, one moving image: 

22.2%) in comparison with the amnestic MCI participants (video clips: 9.2%, one moving image: 

17.2%). Furthermore, there was a higher percentage of memories recalled as a single snapshot 

image in the MCI group (40.8%) in comparison with the elderly controls (13.0%) and more 

memories reported as “hazy” in the MCI group (9.2%) compared with one memory reported as 

such in the control group (0.9%).
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4 .5 . 10.2 Within-group analysis of ratings of continuity of imagery across epochs

Amnestic MCI Participants
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■  One moving image
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B One snapshot 
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Recent Last WeekChildhood Early Middle Later 
Adulthood Adulthood Adulthood

EAMI epochs

Figure 4.26 Barchart showing percentage of memories according to continuity of visual 

Imagery categories on the EAMI across the lifespan in the MCI participant group

There were no significant differences in continuity ratings across the lifespan in the MCI group 

(x '(20 )=  19.48, p=.491).

Elderly Controls

a  40

Childhood Early Middle Later Recent Last Week 
Adulthood Adulthood Adulthood

Life epochs on the EAMI

■  Video

■  Video clips

■  One moving image 

Snapshots

One snapshot 

Hazy image

Figure 4.27 Barchart showing percentage of memories according to continuity of visual 

imagery categories on the EAMI across the lifespan In the elderly control participant group
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There was a significant difference in continuity ratings across the lifespan in the elderly control 

group (x^(25)=37.619, p=.050). This effect appears to emerge from the increase in memories 

being described as “video clips” in more recent epochs (Recent: 50%, Last week: 61.1%) as 

opposed to memories viewed as one snapshot (Recent: 5.6%, Last week: 5.6%) or hazy images 

(Recent: 0, Last week: 0).

4.5.10.3 Explanatory power of continuity of visual imagery ratings

Table 4.33 Results from the Binary Logistic Regression using Continuity of Imagery categories as a predictive 

variable for that of Looking Back judgments in all participant groups

Explanatory
Variable

B S.E. Df Significance 
Level

Exp(B) 95% Confidence 
Interval for 
Exp(B)
Lower Upper

Video -2.890 1.434 1 .044 .056 .003 .923

Video Clips -1.504 .799 1 .060 .222 ,046 1.065

One moving 
image

.231 .958 1 .810 1.259 .192 8.238

Snapshots in 
sequence

-.341 .887 1 .701 .711 .125 4.045

One
Snapshot

.871 1.039 1 .402 2.389 .312 18.294

Hazy image 19.006 * 1 _* * <.001

Constant 2.197 .745 1 .003 9.000
•Note: the regression analysis was unable to run for this sub-category

From Table 4.33 it is evident that the category of “video” exerts a significant predictive effect where 

judgments of looking back are concerned (p=.044), as the default reference category in SPSS was 

that of looking back. The significant predictive values are highlighted in bold in the Table above. 

84.8% of looking back judgments were correctly classified by variation in the continuity of visual 

imagery markers.

To establish the odds ratio for reliving judgments, the following conversion was performed; 

1/exponential beta value. Thus the odds ratio for the predictive efficacy of continuity of imagery 

categories where reliving judgments are concerned was calculated.

The continuity of the visual imagery appeared to exert a significant effect in the regression 

equation, with the category of “video” (p=.044) emerging as the best predictor of reliving with an 

odds ratio of: 17.86 [95% C.l. for odds ratio: 1.08, 333.33], however the confidence interval for this 

odds ratio is very wide and suggestive of substantial variation within the data.
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4.5.11 Emotional Re-experiencing as an explanatory variable

4.5.11.1 Between-group differences in emotional re-experiencing

D)
C

9 
® _  « - 03 
t .  C 
o>
Q. (0 
Vi *“

60
■  MCI 

M Control50

40

30

20

10

0
0% 25% 50% 75%

Emotional re-experiencing rating

100%

Figure 4.28 Barchart showing percentage of memories according to emotional re- 

experiencing ratings on the EAMI in the MCI and elderly control participant groups

There was a significant difference between participant groups where rating of emotional re- 

experiencing was concerned (x^(4)=10.676, p=.030). Elderly controls tended to subjectively re- 

expehence the original emotion of an event at higher levels than the MCI participants (50% level -  

Controls: 23.1%, MCI: 18.8%, 75% level -  Controls: 23.1%, MCI: 8.3%).

4.5.11.2 Within-group differences in emotional re-experiencing ratings across epochs

Amnestic MCI Participants

Childhood Early Middle Later Recent Last Week
Adulthood Adulthood Adulthood

EAMI life epoch

Figure 4.29 Barchart showing percentage of memories according to emotional re- 

experiencing ratings on the EAMI across the lifespan in the MCI participant group
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There were no significant differences across life epochs in the amnestic MCI group in terms of 

subjective ratings of emotional re-experiencing on the EAMI (x^(20)=25,433, p=.185).

Elderly controls

80

Childhood Early Middle Later Recent Last W eek
Adulthood Adulthood Adulthood

Life epochs on the EAMI

Figure 4.30 Barchart showing percentage of memohes according to emotional re- 

experiencing ratings on the EAMI across the lifespan in the elderly control participant group

There were significant differences in subjective ratings of emotional re-experiencing in the elderly 

control group across life epochs (>;^(20)=39.451, p=.006). Memories in the Recent epoch tended to 

be rated higher in levels of emotional re-experiencing (50% level: 27.8%, 75% level: 50%) in 

comparison with more remote periods such as Childhood (50% level: 0%, 75% level: 16.7%). 

However, Childhood and Early Adulthood were more often rated at lower levels of emotional re- 

experiencing (0% level: 72.2% and 38.9% respectively).

4.5.11.3 Explanatory power o f emotional re-experiencing ratings

Table 4.34 Results from the Binary Logistic Regression using Emotional Re-experiencing ratings as a 

predictive variable for that of Looking Back judgments in all participant groups

Explanatory
Variable

B S.E. Df Significance
Level

Exp(B) 95% Confidence 
Interval for Exp(B)

Lower Upper

0% 4.183 1.066 1 <■001 65.579 8.125 529.325

25% -.999 1.274 1 .433 .368 .030 4.478

50% 1.081 .550 1 .049 2.947 1.003 8.664

75% 1.171 .527 1 .026 3.224 1.148 9.054

Constant .305 .352 1 .386 1.357

Emotional re-experiencing appears to have a significant predictive value in the regression equation 

with respect to the reference category of “looking back”, particularly those re-experiencing ratings 

of 0% (p<.0001), 50% (p=.049) and 75% (p=.026). Significant predictive values are highlighted in
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bold in the Table above. 84.8% of looking back judgments were correctly classified by variation in 

the emotional re-experiencing markers.

Emotional re-experiencing was found to exert a significant predictive effect in the regression 

equation, particularly the level of 0% on “looking back” (Beta weight: 65.579). The level of 50% re- 

experiencing was a predictor of “looking back” (Beta weight: 2.947), as was the level of 75% on 

looking back (Beta weight: 3.224).

4.5.12 Valence of Memories as an explanatory variable

4.5.12.1 Between-group differences in valence o f memories

•  Control

a  50

r  20

Positive Negative

Emotional Valence

Neutral

Figure 4.31 Barchart showing percentage of memories according to emotional valence 

categories on the EAMI In the MCI and elderly control participant groups

There were no significant differences between participant groups in terms of the valence of 

memories recalled on the EAMI (x^(2)=1.799, p=.407).

4.5.12.2 Within-group differences in emotional valence of memories across epochs

Amnestic MCI Participants

Positive

Negative

n Neutral

S. 60

E 40

IE 30

Childhood Early Middle Later Recent Last Week 
Adulthood Adulthood Adulthood

Life epochs on the EAMI

Figure 4.32 Barchart showing percentage of memories according to emotional valence 

categories on the EAMI across the lifespan in the MCI participant group
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There were significant differences in the valence of memories recalled across the lifespan in the 

amnestic MCI group, (x^(10)=21.272, p=.019). The majority of memories from Early Adulthood 

(56.3%) and Middle Adulthood (87.5%) were positive in valence, in comparison with a more equal 

distribution of negative memories across the lifespan.

Elderly controls
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Figure 4.33 Barchart showing percentage of memories according to emotional valence 

categories on the EAMI across the lifespan in the elderly control participant group

There were no significant differences in the valence of memories recalled across the lifespan in the 

elderly control group (x^(10)=17.099, p=.072).

4.5.12.3 Explanatory power o f emotional valence

All Groups Combined

Table 4.35 Results from the Binary Logistic Regression using Emotional valence categories as a predictive 

variable for that of Looking Back judgments in all participant groups

Explanatory
Variable

B S.E. Df Significance
Level

Exp(B) 95% Confidence 
Interval for Exp(B)

Lower Upper

Positive -1.897 1.043 1 .069 .150 .019 1.160

Negative -1.837 1.081 1 .089 .159 .019 1.324

Constant 3.401 1.017 1 .001 30.000

The valence of memories recalled did not appear to exert a significant effect where recollective 

judgments were concerned. 84.3% of looking back judgments were correctly classified by variation 

in the emotional valence markers.

■  Positive 

II Negative 

Neutral
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4.5.13 Covert rehearsal of memories as an explanatory variable

4.5.13.1 Between-group differences in covert rehearsal of memories

MCI 

11 Control

40

£ 30

Frequently Occasionally Rarely

EAMI rehearsal categories

Never

Figure 4.34 Barchart showing percentage of nnemorles according to covert rehearsal 

categories on the EAMI in the MCI and elderly control participant groups

There was a significant difference between the groups in terms of self-rated covert rehearsal of 

memories (x^(3)=24.895, p<.0001). Elderly controls tended to more often judge that they 

"frequently" thought about the past event (23.1%) compared with MCI participants (11.5%), 

whereas the MCI participants used categories pertaining to less frequent rehearsal such as 

“Rarely" (47.9%) and “never" (17.7%) in comparison with controls (Rarely: 31.5%, Never: 2.8%).

4.5.13.2 Within-group differences in covert rehearsal ratings across epochs

Amnestic MCI Participants

■  Frequently
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II Rarely

' I Never ,

Childhood Early Middle Later
Adulthood Adulthood Adulthood

EAMI life epochs

Recent Last Week

Figure 4.35 Barchart showing percentage of mennories according to covert rehearsal 

categories on the EAMI across the lifespan in the MCI participant group
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There were no significant differences in self-rated covert rehearsal judgments across the lifespan in 

the amnestic MCI group (x^(15)=7.435, p=.944).
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Figure 4.36 Barchart showing percentage of memories according to covert rehearsal 

categories on the EAMI across the lifespan in the elderly control participant group

There was a significant difference in covert rehearsal across the lifespan in the elderly control 

group (x^(15)=30.862,p=.009). Memories that were more recent tended to be rated as thought 

about more frequently (Recent; 50.0%, Last week: 38.9%), whereas the converse trend was found 

for the more remote epochs, with memories in Childhood and Early Adulthood thought about 

Rarely (50.0% and 38.9% respectively).

4.5.13.3 Explanatory power of covert rehearsal of memories

In order to ensure the regression would run, the categories of “never” and “rarely” were combined 

together to make one category “rarely to never” .

Table 4.36 Results from the Binary Logistic Regression using covert rehearsal categories as a predictive 

variable for that of Looking Back judgments in all participant groups

Explanatory
Variable

B S.E. Df Significance
Level

Exp(B) 95% Confidence 
Interval for Exp(B)

Lower Upper

Frequently -2.639 .819 1 .001 .071 .014 .356

Occasionally -3.154 .760 1 <.001 .043 .010 .189

Constant 3.892 .714 1 <.001 49.000

“Frequently" (p=.001) and “Occasionally” (p<.0001) thinking about past memories appear to have a 

significant predictive value in the regression equation with respect to the reference category of

393



“looking back” (see significant predictive values highlighted in bold in the Table above). 84.3% of 

looking back judgments were correctly classified by variation in the covert rehearsal markers.

The exponential coefficient was converted to an odds ratios with respect to reliving, giving an odds 

ratio of 14.08 for “frequent" covert rehearsal [95% C.l. for odds ratio: 2.81, 71.43]. “Occasional" 

covert rehearsal of memories produced an odds ratio of 23.26 [95% C.l. for odds ratio: 5.29, 

100.00]. The confidence intervals are noted to be quite wide, which is suggestive of substantial 

variance in the data.

4.5.14 Overt Rehearsal of memories as an explanatory variable 

4.5.14.1 Between-group differences in overt rehearsal of memories
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Never

Figure 4 .37  Barchart showing percentage of memories according to overt rehearsal 

categories on the EAMI in the MCI and elderly control participant groups

There was a significant difference between the groups in terms of self-rated overt rehearsal of 

memories (x^(3)=24.039, p<.0001), as indexed by how often a participant spoke about a past 

memory. Amnestic MCI participants tended to use the categories of “frequently” and “occasionally” 

(3.1% and 24.0%) less often than the elderly controls (13.0% and 35.2%) whereas they judged to 

have spoken about their past memories much less frequently as indicated by the category of 

“never” (33.3%) in comparison with controls (8.3%).
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4 . 5 . 14.2 Within-group differences in overt rehearsal epochs

Amnestic h/!Cl Participants
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Figure 4.38 Barchart showing percentage of memories according to overt rehearsal 

categories on the EAMI across the lifespan in the MCI participant group

There were no significant differences in self-rated overt rehearsal of memories across the lifespan 

in the amnestic MCI group (x^(15)=10.798, p=.767).

Elderly Controls
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Figure 4.39 Barchart showing percentage of memories according to overt rehearsal 

categories on the EAMI across the lifespan in the elderly control participant group
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Significant differences were found across the lifespan in terms of self-rated overt rehearsal of 

memories in the elderly control group (x^(15)=43.323, p<.0001). Elderly controls reported talking 

more frequently about their more recent memories (Recent: 33.3%, Last Week: 27.8%) in 

comparison with more remote epochs (Childhood: 0%, Early Adulthood: 0%). Furthermore, the 

more remote memories were more often described as being “rarely” discussed (Childhood: 55.6%, 

Early Adulthood: 66.7%).

4.5.14.3 Explanatory power of Overt rehearsal

Table 4.37 Results from the Binary Logistic Regression using overt rehearsal categories as a predictive 

variable for that of Looking Back judgments in all participant groups

Explanatory
Variable

B S.E. Df Significance
Level

Exp(B) 95% Confidence 
Interval for Exp(B)

Lower Upper

Frequently -2.510 1.163 1 .031 .081 .008 .793

Occasionally -2.655 1.053 1 .012 .070 .009 .554

Rarely -1.783 1.063 1 .093 .168 .021 1.350

Constant 3,689 1.012 1 <.001 40.000

“Frequently” (p=.031) and “Occasionally” (p=.012) talking about past memories appear to have a 

significant predictive value in the regression equation with respect to the reference category of 

“looking back” (significant predictive values are highlighted in bold in the Table above). 84.3% of 

looking back judgments were correctly classified by variation in the overt rehearsal markers.

Magnitude of predictive power

The exponential coefficient was converted to an odds ratios with respect to reliving, giving an odds 

ratio of 12.35 for “frequent” overt rehearsal [95% C.l. for odds ratio: 1.26, 125.00]. “Occasional” 

overt rehearsal of memories produced an odds ratio of 14.29 [95% C.l. for odds ratio: 1.80, 

111.11]. The confidence intervals are noted to be quite wide, which is suggestive of substantial 

variance in the data.
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4.5.15 Re-experiencing ratings as an explanatory variable

4.5.15.1 Between-group differences in re-experiencing ratings
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Figure 4.40 Barchart showing percentage of memories according to overall re-experiencing 

ratings on the EAMI in the MCI and elderly control participant groups
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There did not appear to be any significant difference between the two groups where re- 

experiencing ratings were concerned (x^(4)=2.552, p=.635).

4.5.15.2 Within-group differences in re-experiencing ratings across epochs

Amnestic MCI Participants
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Figure 4.41 Barchart showing percentage of memories according to overall re-experiencing 

ratings on the EAMI across the lifespan in the MCI participant group

There were no significant differences in re-experiencing ratings across life epochs on the EAMI in 

the amnestic MCI group, (x^(20)=16.405, p=.691).
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Figure 4.42 Barchart showing percentage of memories according to overall re-experiencing 

ratings on the EAMI across the lifespan in the elderly control participant group

There were no significant differences in re-experiencing ratings across the lifespan on the EAMI in 

the elderly control group, (x^(20)=22.523, p=.313).

4.5.15.3 Explanatory power of re-experiencing ratings

In order to ensure the regression analysis could run, the re-experiencing ratings were re-combined 

into “high” and “low” levels of re-experiencing, encompassing 50-100% and 0-50% levels of re- 

experiencing respectively.

Table 4.38 Results from the Binary Logistic Regression using overall re-experiencing ratings as a predictive 

variable for that of Looking Back judgments in all participant groups

Explanatory
Variable

B S.E. Df Significance
Level

Exp(B) 95% Confidence 
Interval for Exp(B)

Lower Upper

Low levels of Re- 3.738 .617 1 <•001 42.000 12.528 140.806
experiencing

Constant -1.386 .559 .013 .250

There was a significant predictive effect for low levels of re-experiencing on looking back 

judgments (p<.0001) with an odds ratio of 42.00 [95% C.l. for odds ratio: 12.53, 140.81] (significant 

predictive values are highlighted in bold in the Table above). The confidence interval is noted to be 

quite, which is suggestive of substantial variability in the data. 90.2% of looking back judgments 

were correctly classified by variation in the re-experiencing markers.
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4.5.16 Age o f memory as an explanatory variable

In order for the regression analysis to run, the “age of memory” variable sub-categories were 

recombined as follows:

1 week

Less than 5 years 

Less than 30 years 

Less than 50 years 

Over 50 years

Table 4.39 Results from the Binary Logistic Regression using age of memory categories as a predictive 

variable for that of Looking Back judgments in all participant groups

Explanatory Variable B S.E. Df Significance
Level

Exp(B) 95% Confidence 
Interval for Exp(B)

Lower Upper

1 week -.125 .632 1 .843 .883 .256 3.044

Less than 5 years -1.145 .547 1 .036 .318 .109 .929

Less than 30 years .950 .833 1 .254 2.587 .505 13.240

Less than 50 years -.140 .577 1 .808 .870 .281 2.692

Constant 1.883 .406 1 <.001 6.571

The category to emerge as a significant predictor of looking back judgments was that of “Less than 

5 years” (p=.036), with an odds ratio of 3.15 [95% C.l. for odds ratio: [1.08, 9.17], which is 

observed to map on to the EAMI life epoch of “Recent Period", in keeping with the results 

described previously. 84.3% of looking back judgments were correctly classified by variation In the 

age of memory categories.

4.5.17 Total Details as an Explanatory Variable

Table 4.40 Results from the Binary Logistic Regression using total details recalled on the EAMI as a predictive 

variable for that of Looking Back judgments in all participant groups

Explanatory
Variable

B S.E. Df Significance
Level

Exp(B) 95% Confidence 
Interval for Exp(B)

Lower Upper

Total Details -.465 .152 1 .002 .628 .466 .845

Constant 3.885 .786 1 <.001 48.657

There was a significant predictive effect for details on looking back judgments (p=.002) with an 

odds ratio with respect to reliving of 1.59 [95% C.l. for odds ratio: 1.18, 2.15]. 84.3% of looking 

back judgments were correctly classified by variation in the total detail scores.

4.5.17.1 Between-group differences in total details as an explanatory variable

The effect of total details on reliving judgments was investigated in each participant group

separately.
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Amnestic MCI Participants

Table 4.41 Results from the Binary Logistic Regression using total details recalled on EAMI in the MCI group 

as a predictive variable for that of Looking Back judgments

Explanatory
Variable

B S.E. Df Significance
Level

Exp(B) 95% Confidence 
Interval for Exp(B)

Lower Upper
Total Details -.588 ,301 1 .051 ,556 ,308 1.002

Constant 4.146 1,238 1 ,001 63,194

There was a predictive effect on the threshold of significance in the MCI group for details on 

looking back judgments (p=.051). The corresponding odds ratio with respect to reliving was 1.80 

[95% C.l. for odds ratio: 1.00, 3.25]. 87.5% of looking back judgments were correctly classified by 

variation in the total detail scores.

Elderly controls

Table 4.42 Results from the Binary Logistic Regression using total details recalled on EAMI in the elderly 

control group as a predictive variable for that of Looking Back judgments

Explanatory
Variable

B S.E. Df Significance
Level

Exp(B) 95% Confidence 
Interval for Exp(B)

Lower Upper

Total Details -.604 .263 1 .022 .547 .326 .916

Constant 4,794 1.519 1 .002 120.768

There was a significant predictive effect in the elderly control group for details where looking back 

judgments were concerned (p=,022) (highlighted in bold in the Table above). The corresponding 

odds ratio with respect to reliving was 1.83 [95% C.l. for odds ratio: 1,09, 3.07], 81.5% of looking 

back judgments were correctly classified by variation in the total detail scores,

4.5.18 Analysis o f the memory for “last week" separately 

4.5.18.1 Overall Regression Analysis

As a final analytical component, it was decided to re-run the binary logistic regression including all 

of the relevant behavioural markers of autonoesis to ascertain which of these exerted the most 

predictive power. The explanatory markers in this case were Total Details, Vividness ratings. 

Viewer perspective. Continuity of visual imagery. Emotional re-experiencing, overall re- 

experiencing, and coverl and overt rehearsal. A backwards Wald stepwise method was used with 

“looking back” set as the reference category for the dependent variable.
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Table 4.43 Results from the Backward Stepwise Logistic Regression using autonoetic markers on the EAMI 

as predictive variables for Looking Back judgments exclusively in the “last week” epoch in all participant 

groups

Explanatory
Variable

B S.E. Df Significance
Level

Exp(B) 95% Confidence 
Interval for Exp(B)
Lower Upper

Overall Re- 
experiencing

3.178 1,429 1 .026 24.000 1,459 394.881

Constant -.693 1.225 1 .571 .500

From Table 4.43 above, it is evident that overall re-experiencing (p=.026), was the only variable to 

exert any explanatory effect in the regression equation as a predictor of “looking back” with an odds 

ratio of 24.00. However, the confidence interval for this odds ratio is very wide, suggestive of 

substantial variation in the data (Significant predictive values are highlighted in bold in the Table 

above). A Hosmer and Lemeshow Test revealed that this sixth iteration of the regression model 

was a good fit for the data (x^(8)=3.401, p=.907). 89.1% of looking back judgments were correctly 

classified by variation in the autonoetic markers.

Section 2 Analysis of Neuropsychological Tests

4.5.19 Tests o f Frontal Lobe Function

Both participant groups were normally distributed across all tests of frontal lobe function except that 

of the Stroop test. A multivariate analysis of variance was run to determine if there were group 

differences on the frontal tasks.

4.5.19.1 Between-group differences on Total Digit Span

Table 4.44 Descriptive statistics for total digit span scores in MCI and elderly control participant groups

Variable Group Mean Standard
Error

Standard
Deviation

Total Digit Span MCI

Elderly

15.75

17.83

1.014

.849

4.058

3.601

n .. __ _____
■ MCI
■ Control

MCI Control
Participant group

Figure 4.43 Barchart showing total digit span scores for MCI and elderly control participants
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A multivariate analysis of variance revealed that there were no significant differences between the 

groups where total digit span was concerned (F(1, 32)=2.517, p=.122). The overall model statistics 

for the multivariate analysis of variance were ascertained using Pillai’s Trace criterion (Pillai’s 

Trace=.535, F(8, 25)=3.593, p=.007).

4.5.19.2 Between-group differences on Total Spatial Span

Table 4.45 Descriptive statistics for total spatial span scores in MCI and elderly control participant groups

Variable Group Mean Standard
Error

Standard
Deviation

Total Spatial Span MCI 10.44 .598 2.394

Elderly 12.44 .601 2.549

■  Control

MCI Control

Participant group

Figure 4.44 Barchart showing total spatial span scores for MCI and elderly control 

participant groups

The multivariate analysis of variance revealed a significant group difference on the Total Spatial 

span (F(1, 32)=5.559, p=.025), with elderly controls performing at a higher level than the MCI 

participants.

4.5.19.3 Between-group differences on Fluency tasks

Table 4.46 Descriptive statistics for letter and category fluency tasks in MCI and elderly control participants

Variable Group Mean Standard
Error

Standard
Deviation

Letter fluency MCI 37.69 2.681 10.725

Elderly 44.33 3.559 15.100

Category fluency MCI 31.19 1.478 5.913

Elderly 43.67 2.291 9.720
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Figure 4.45 Barchart showing average letter and category fluency performance in MCI and 

elderly control participant groups

A multivariate analysis of variance revealed that there was no significant difference in letter fluency 

scores betw^een participant groups (F(1, 32 )=2 .137 , p=.154). There was a significant group 

difference on the Category fluency task, (F(1, 32)= 19.814, p<.0001), with elderly controls 

performing at a higher level than the MCI participants.

4.5.19.4 Between-group differences on the Trail Making Task

Table 4.47 Descriptive statistics for the average difference in seconds between Trails A and B on the Trail 

Making Test in MCI and elderly control participants

Variable Group IVIean Standard
Error

Standard
Deviation

Trail IVIaking Task 
(difference)

MCI 97.44 11.361 45.444

Elderly 57.39 7.555 32.052

H Control

120

MCI

Participant group

MCI 

Control

Control

Figure 4.46 Barchart showing average difference in seconds between Trails A and B on the 

Trail Making Test in MCI and elderly control participant groups
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A multivariate analysis of variance revealed that there was a significant group difference on the 

Trail Making Difference (F(1, 32)=8.975, p=.005), with elderly control participants performing the 

task significantly faster than the MCI participants.

4.5.19.5 Between-group differences on the Stroop Task

Table 4.48 Descriptive statistics for the Stroop task in MCI and elderly control participants

Variable Group Mean Standard
Error

Standard
Deviation

Stroop Test MCI 10.19 3.313 13.253

Elderly 28.61 6.543 27.760

a.oot-
tn
co

M Control

MCI Control

Participant group

Figure 4.47 Barcharts showing average percentiles achieved on the Stroop task for MCI and 

elderly control participant groups

Non-parametric statistical analyses were used for the Stroop task. A Mann-Whitney U test was 

used to determine if there were between-group differences on this measure.

There was a significant difference between the groups (Z=-2.343, p=.018), with elderly controls 

scoring at significantly higher percentiles on the Stroop task than MCI participants.
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4.5.20 Tests of Hippocampal Function

4.5.21 RBANS Tasli

4.5.21.1 Between-group differences on the RBANS task

Table 4.49 Descriptive statistics for performance on the RBANS tasks in MCI and elderly control participants

Variable Group Mean Standard
Error

Standard
Deviation

RBANS
Immediate recall

MCI 13.75 1.116 4.465

Elderly 20.56 .643 2.727

RBANS 
Delayed recall

MCI 3.81 .802 3.209

Elderly 9.83 .466 1.978
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Figure 4.48 Barchart showing average performance on the RBANS tasks in MCI and elderly 

control participant groups

Non-parametric statistical analyses were used for the RBANS data due to their non-normal 

distributions.

A Mann-Whitney U test revealed there were significant differences between the participant groups 

on both the immediate (Z=-3.918, p<.0001) and delayed recall (Z=-4.312, p<.0001) components of 

the RBANS task, with elderly controls scoring at higher levels than the MCI participants.

I
■  MCI 

H Control
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4.5.22 Face Name Pairs Association Task

4.5.22.1 Acquisition Across Trials on the Face Name Pairs Task

Table 4.50 Descriptive statistics for average acquisition of face name pairs across trials in the MCI and elderly 

control groups

Variable Group Mean Standard
Error

Standard
Deviation

Face Name Trial 1 MCI 1.19 .319 1.276

Elderly 2.78 .440 1.865

Face Name Trial 2 MCI 1.75 .323 1.291

Elderly 3.89 .369 1.568

Face Name Trial 3 MCI 2.44 .408 1.632

Elderly 5.00 .291 1.237

Face Name Trial 4 MCI 2.00 .456 1.826

Elderly 5.11 .279 1.183

6
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ControlS. 5
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Trial 1 Trial 2 Trial 3 Trial 4

Face Name Pairs Learning Trials

Figure 4.49 Line graph showing average acquisition of face name pairs across trials in the 

MCI and elderly control participant groups

Due to the non-normal distribution of many of the face name pairs variables, non-parametric 

statistics were used.

4.5.22.2 Between-group differences on the Face Name pairs task

Table 4.51 Between-group differences on the Face Name pairs task as revealed by Mann-Whitney U tests

Face Name 
Pairs 
Trial 1

Face Name 
Pairs 
Trial 2

Face Name 
Pairs 
Trial 3

Face Name 
Pairs 
Trial 4

Mann-Whitney U 69.500 45.00 38.50 28.00

Z -2.625 -3.469 -3.723 -4.078

Significance Level .009 .001 <.001 <.001

406



A Mann-Whitney U test revealed that there were significant differences between the groups across 

all four of the learning trials on the Face Name pairs association task, with elderly controls 

performing at a higher level than the amnestic MCI participants.

Using a Bonferroni correction for multiple comparisons (.05/4=.0125), these differences remained 

highly statistically significant.

4.5.22.3 Within-group differences in acquisition o f face name pairs across trials

A Friedman test was used to determine if there were any overall differences across learning trials 

on the Face Name Pairs task. A significant difference was found overall across trials, 

(X^(3)=32.355, p<.0001).

The data was split by group and a Wilcoxon Signed Ranks test was run to determine if there were 

any differences across trials within each participant group.

Amnestic MCI Participants

Table 4.52 Differences in acquisition of face name pairs across trials in the MCI group

Face Name Pairs Trial Comparisons Z Score Significance Level

Trial 2 vs Trial 1 -1.812 .070

Trial 3 vs Trial 1 -2.729 .006

Trial 4 vs Trial 1 -1.723 .085

Trial 3 vs Trial 2 -1.723 .085

Trial 4 vs Trial 2 -0.546 .585

Trial 4 vs Trial 3 -1.327 .185

In the MCI group, there was a significant difference between Trials 1 and 3 (p=.006), with recall of 

face name pairs peaking in Trial 3. This difference remained statistically significant when a 

Bonferroni correction for multiple compahsons was applied (.05/6=.0083).

Elderly Controls

Table 4.53 Differences in acquisition of face name pairs across trials in the elderly control group

Face Name Pairs Trial Comparisons Z Score Significance Level

Trial 2 vs Trial 1 -2.420 .016

Trial 3 vs Trial 1 -3.284 .001

Trial 4 vs Trial 1 -3.424 .001

Trial 3 vs Trial 2 -2.862 .004

Trial 4 vs Trial 2 -3,068 .002

Trial 4 vs Trial 3 -0.289 .773
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In the elderly control group, significant differences were found between Trials 1 and 2 (p=.016), 

Trials 1 and 3 (p=.001), Trials 1 and 4 (p=.004), Trials 2 and 3 (p=.004) and Trials 2 and 4 

(p=.002). This reflects the increase in learning across trials, with no difference between Trials 3 

and 4 (p=.773), where acquisition of face name pairs appears to have reached an end point. Using 

a Bonferroni correction for multiple comparisons (.05/6=.0083), the differences between Trials 1 

and 2 were rendered non-significant, however all other differences across trials remained highly 

statistically significant (highlighted in Table 4.53 in bold).

4.5.22.4 Delayed Recall and Free Recall on the Face Name Pairs Association task

Table 4.54 Descriptive statistics for delayed recall of face name pairs and free recall of names in the MCI and 

elderly control groups

Variable Group Mean Standard
Error

Standard
Deviation

Face Name Delayed Recall MCI 1.69 .481 1.922

Elderly 4.33 .404 1.715

Face Name Free Recall MCI 2.81 .485 1.940

Elderly 5.56 .166 .705

■  MCI 

w Control

Delayed Recall Free Recall

Face Name Pairs Recall Task

Figure 4.50 Barchart comparing delayed recall of face name pairs and free recall of names 

on the Face Name Pairs Association task in the MCI and elderly control participant groups

Due to the non-normal distributions of the variables, non-parametric statistics were used.

Table 4.55 Between-group differences on the delayed recall of face name pairs and free recall of names on 

the Face Name pairs task

Face Name Face Name
Delayed Recall Free Recall

Mann-Whitney U 46.50 31.00

Z -3.417 -4.059

Significance Level <■001 <.001
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A Mann-Whitney U test revealed there were significant differences between the groups on both 

delayed recall (p=.001) and free recall (p<.0001) on the Face Name Pairs Association Task, with 

elderly controls consistently scoring at higher levels than the amnestic MCI participants.

4.5.22.5 Within-group differences in delayed versus free recall on the Face Name Pairs task

Amnestic MCI Participants

A Wilcoxon Signed Ranks test revealed significant differences in the MCI group between delayed 

recall on the Face name pairs task and the free recall component (Z=-3.002, p=.003), with scores 

from the free recall component significantly higher than those in the associative subtask.

Elderly Controls

A Wilcoxon Signed Ranks Test revealed that there was a significant difference between 

performance on the delayed associative recall aspect of the face name pairs task and the free 

recall component (Z=-2.725, p=.006) with elderly controls performing at significantly higher levels 

on the free recall subscale of the task.

4.5.23 Landmark Recognition and Location Tasks

Table 4.56 Descriptive statistics for average performance on the landmark recognition and landmark location 

tasks in the MCI and elderly control groups

Variable Group IVIean Standard
Error

Standard
Deviation

Landmark MCI 3.69 .514 2.056
Recognition

Elderly 4.78 .222 .943

Landmark Location MCI 4.38 .386 1.544

Elderly 5.00 .352 1.495

■ Control

Recognition Location

Landmark tasks

Figure 4.51 Barchart showing average performance on the landmark recognition and 

landmark location tasks in the MCI and elderly control participant groups
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Due to the non-normal distribution of variables, non-parametric analyses were used.

4.5.23.1 Between-group differences on the Landmark recognition and location tasks

A Mann-Whitney U test was run to determine if there were group differences on the Landmark 

tasks. There were no significant differences between the groups on both the Landmark recognition 

task (Z=-1.578, p=.115) or the Landmark location task (Z=-1.339, p=.181).

4.5.24 Landmark Pointing Task

Table 4.57 Descriptive statistics for performance as measured in average error degrees on the pointing task in 

the MCI and elderly control groups

Variable Group Mean Standard
Error

Standard
Deviation

Landmark 1 MCI 52.25 8.06 32.22

Elderly 43.43 6.73 28.57

Landmark 2 MCI 53.30 6.60 26.41

Elderly 42.39 7.41 31.45

Landmark 3 MCI 44.69 6.33 25.30

Elderly 37.80 5.88 24.94

Total Pointing 
Errors

MCI 150.24 13.27 53.07

Elderly 114.62 14.73 62.50

Due to the normal distributions of the variables, parametric statistical analyses were deemed 

appropriate.

4.5.24.1 Between-group differences on the Landmark Pointing task

A repeated measures ANOVA was run to uncover differences between participant groups. There 

were no group differences on the pointing task, (F(1, 32)=3.164, p=.085).

60

«  Control

Landmark 1 Landmark 2 Landmark 3

Pointing Task Landmarks

Figure 4.52 Barcharts comparing pointing accuracy as measured in average error degrees 

on the three landmarks In the pointing task in the MCI and elderly control participant groups

410



4.5.24.2 Within-group differences across Landmarks on the Pointing Tasl<

A repeated measures ANOVA was run to uncover if there any significant differences in average 

error scores within groups across each of the anchor landmarks on the pointing task.

Amnestic MCI Participants

Mauchly’s test of sphericity was non-significant (Mauchly’s W: .801, x^(2)=3.102, p=.212) indicating 

that the data were suitable for analysis. There were no effects for Landmark on error scores in the 

MCI group (F(1, 30)=.491, p=.617).

Elderly controls

Mauchly’s test of sphehcity emerged as being significant (Mauchly’s W: .633, x^(2)=7.316, p=.026) 

indicating that a Greenhouse Geisser correction should be used. There were no effects for 

Landmark on error scores in the elderly control group (F(1, 24.872)=.510, p=.550).

4.5.25 Route Description Tasl<

Table 4.58 Descriptive statistics for average score on the Route Description task in the MCI and elderly 

control groups

Variable Group IVIean Standard
Error

Standard
Deviation

Total Route 
Description

MCI 10.5000 .86603 3.46410

Elderly 13.3333 .50488 2.14202

Due to the normal distribution of scores, a multivariate analysis of variance was run to determine if 

there were group differences on the route description tasks.

4.5.25.1 Between-group differences on the Route Description task

16

■  MCI 

|!b  Control

MCI Control

Participant Group

Figure 4.53 Barchart showing average scores on the Route Description task in the MCI and 

elderly control participant groups
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A multivariate analysis of variance revealed that there were significant group differences on the 

Total Route description (F(1, 32)=8.434, p=.007), with elderly controls scoring at a higher level than 

the amnestic MCI participants. The overall model statistics for the multivariate analysis of variance 

were ascertained using Pillai's Trace criterion (Pillai’s Trace=.405, F(4, 29)=4933, p=.004).

4.5.26 Hospital Route Tasks

Table 4.59 Descriptive statistics for average scores on ttie Hospital Route tasks in the MCI and elderly control 

groups

Variable Group Mean Standard
Error

Standard
Deviation

Hospital Route MCI 5,5000 .75829 3.03315
Description

Elderly 8.3889 .76329 3.23835

Hospital Route MCI 6.8750 .37500 1.50000
Recognition

Elderly 7.7222 .31108 1.31978

Hospital Route MCI 25.0000 1.63299 6,53197
Temporal Order

Elderly 16.3889 2.21867 9.41300

4.5.26.1 Hospital Route Immediate Recall

•I Control

MCI Control

Participant Group

Figure 4.54 Barchart showing average immediate recall on the Hospital Route Description 

Task in the MCI and elderly control participant groups

The multivahate analysis of variance revealed that there were significant group differences on the 

Hospital Route description task (F(1, 34)=7.152, p=.012), with elderly controls recalling more detail 

from the route just traversed.
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4.5.26.2 Hospital Route Recognition Tasl<

MCI 

I ' Control

MCI

Participant Group

Control

Figure 4.55 Barchart showing average number of correct answers on the Hospital Route 

Recognition Task in the MCI and elderly control participant groups

The multivariate analysis of variance revealed that there were no significant differences between 

the participant groups on the Recognition component of the Hospital Route Task, (F(1, 32)=3.071, 

p=.089).

4 .5.26.3 Hospital Route Temporal Order Task
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u
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Participant Group

Figure 4.56 Barchart showing average difference between correct order and participants' 

orderings on the Hospital Route Temporal Order Task in the MCI and elderly control 

participant groups

The multivariate analysis of variance revealed that there were significant group differences on the 

Hospital Temporal order task (F(1, 32)=9.365, p=.004), with elderly controls showing less 

discrepancy between the correct temporal order of photographs from the route just traversed.
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4.5.27 Hebb Supraspan tasks

Table 4.60 Descriptive statistics for average strings of supraspan sequences recalled on the Hebb supraspan 

tasks in the MCI and elderly control groups

Variable Group Mean Standard
Error

Standard
Deviation

Hebb Digit 
Supraspan

MCI 2.00 .658 2.633

Elderly 3.33 .686 2.910

Hebb Spatial 
Supraspan

MCI 2.13 .651 2.604

Elderly 1.00 .388 1.645

4.5.27.1 Between-group differences on the Hebb supraspan tasks

■  MCI

■ Control

Hebb Digits Hebb Spatial

Hebb supraspan tasks

Figure 4.57 Barchart showing average strings of supraspan sequences recalled on the 

Hebb digits supraspan task and the Hebb spatial supraspan task in the MCI and elderly 

control participant groups

Due to the non-normal distribution of the Hebb digit and spatial supraspan variables, non- 

parametric statistical analyses were used.

A Mann-Whltney U test revealed there w^ere no significant differences between the elderly control 

participants and the amnestic MCI participants in terms of performance on the digit (Z=-1.159, 

p=.247) and spatial (Z= -1.396, p=.163) versions of the Hebb supraspan task. This indicates that 

both participant groups recalled equal numbers of supraspan strings of numbers and spatial 

locations.

4.5.28 Gender differences on tests of hippocampal function

A multivariate ANOVA using gender as a covariate revealed that there was a significant gender 

difference on the Landmark Location task (F(1, 30)=4.680, p=.039), on the Total Route description 

task (F(1, 30)=8.297, p=.007) and on the Hospital Route immediate recall task, (F(1, 30)=5.038, 

p=.032) with male participants performing at a significantly higher level of performance than their
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fem ale counterparts. The overall model statistics for the multivariate analysis of variance were  

ascertained using Pillai's Trace criterion (Pillai’s T race=.656 , F(9, 23 )=4 .881 , p=.001).

Table 4.61 Average scores on tlie Landmark Location, Total Route description, and Hospital Route immediate 

recall tasks for male and female participants irrespective of group

Landmark Total Route Hospital Route
Location Description Immediate Recall

Males 5.14 12.71 7,57

Females 4.40 11.50 6.65

4.5.29 Questionnaires on Emotional Reactivity

Table 4.62 Descriptive statistics for emotional reactivity subscales in the MCI and elderly control groups

Variable Group Mean Standard
Error

Standard
Deviation

Attending to 
Emotions

MCI 29.750 1,687 6.748

Elderly 30.333 1,572 6.669

Emotional Stability MCI 42.437 1.033 4.131

Elderly 42.111 1.210 5,132

Responsive Joy MCI 36,437 1.546 6,186

Elderly 39,167 1.551 6,582

Responsive
Distress

MCI 32,500 1.560 6,240

Elderly 32,778 1.450 6,189

4.5.29.1 Between-group differences in emotional reactivity

m Controls '
N m c i s  1

i M a
Attending Stability Joy Distress

Emotional Reactivity Dimensions

Figure 4.58 Barchart showing average scores on the emotional reactivity subscales in the 

MCI and elderly control participant groups

As the emotionality scores w ere roughly normally distributed parametric statistical analyses were  

used.
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Table 4.63 Results from a multivariate analysis investigating between-group differences on subscales of 

emotional reactivity

Variable F Df Significance
Level

Attending to Emotions .064 1,32 .802

Emotional Stability .041 1,32 .841

Responsive Joy .1.541 1, 32 .224

Responsive Distress .017 1,32 .897

Using a multivariate analysis of variance, it was found that the groups did not differ significantly in 

terms of any of the emotional reactivity subscales. The overall model statistics for the multivariate 

analysis of variance were ascertained using Pillai’s Trace criterion (Pillai’s Trace=.066, F(4, 

29)=.509, p=.729).

4.5.29.2 Within-group differences on emotional reactivity subscales

Amnestic MCI Participants

A repeated measures ANOVA was run to uncover any within-group differences on the emotional 

reactivity subscales. Mauchly’s test of sphericity was non-significant (Mauchly’s W: .800, 

X^(5)=3.063, p=.691) indicating that the data were suitable for analysis. A significant effect for 

emotionality subscale was found in the MCI group (F(3, 45)=14.402, p<.0001) indicating that there 

were differences between the subscales of emotional reactivity.

Paired t-tests were used to uncover where these differences lay.

Table 4.64 Paired t-tests revealing differences between the emotional reactivity subscales in the MCI group

Emotional Reactivity 
Subscales

Mean
Difference

t df Significance
Level

95% Confidence 
Interval of the 
Difference

Lower Upper
Attending vs Stability -12.69 -5.592 15 <.001 -17.52 -7.85

Attending vs Responsive Joy -6.69 -2.716 15 .016 -11.94 -1.44

Attending vs Responsive 
Distress

-2.75 -1.373 15 .190 -7.02 1.52

Stability vs Responsive Joy 6.00 3.385 15 .004 2.22 9.78

Stability vs Responsive Distress 9.94 5.229 15 <.001 5.89 13.99

Responsive Joy vs 
Responsive Distress

3.94 2.180 15 .046 .09 7.79

There were significant differences between Attending and Stability (p<.0001), Attending and 

Responsive Joy (p=.016), Stability and Responsive Joy (p=.004). Stability and Responsive Distress 

(p<.0001), and between Responsive Joy and Responsive Distress (p=.046).

Following a Bonferroni correction (.05/6=.008), the differences between Attending and Stability, 

Stability and Responsive Joy, and Stability and Responsive Distress remained statistically 

significant (highlighted in bold in Table 4.64).
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Elderly Controls

A repeated measures ANOVA was run to uncover any within-group differences on the emotional 

reactivity subscales. Mauchly’s test of sphericity was non-significant (Mauchly’s W: .621, 

X^(5)=7.481, p=.188) indicating that the data were suitable for analysis. A significant effect for 

emotionality subscale was found in the elderly control group (F(3, 51 )=14.499, p<.0001) indicating 

that there were differences between the subscales of emotional reactivity. Paired t-tests were used 

to uncover where these differences lay.

Table 4.65 Paired t-tests revealing differences between the emotional reactivity subscales in the elderly 

control group

Emotional Reactivity 
Subscales

Mean
Difference

t df Significance
Level

95% Confidence 
Interval of the 
Difference
Lower Upper

Attending vs Stability -11.78 -5.231 17 <.001 -16.53 -7.03

Attending vs Responsive Joy -8.83 -3.612 17 .002 -13.99 -3.67

Attending vs Responsive 
Distress

-2.44 -.999 17 .332 -7.61 2.72

Stability vs Responsive Joy 2.94 2.122 17 .049 .02 5.87

Stability vs Responsive Distress 9.33 5.383 17 <-001 5.67 12.99

Responsive Joy vs 
Responsive Distress

6.39 3.810 17 .001 2.85 9.93

There were significant differences between Attending and Stability (p<.0001). Attending and 

Responsive Joy (p=.002). Stability and Responsive Joy (p=.049). Stability and Responsive Distress 

(p<.0001), and between Responsive Joy and Responsive Distress (p=.001).

A Bonferroni correction was used for multiple comparisons (.05/6=.008) and following this 

correction the differences between Attending and Stability, Attending and Responsive Joy, Stability 

and Responsive Distress, and between Responsive Joy and Responsive Distress remained 

statistically significant (highlighted in bold in Table 4.65).

4.5.29.3 Effect o f gender on emotional reactivity subscales

A multivariate analysis of variance using gender as a covariate, revealed that there were no 

significant effects of gender on any of the emotional subscales (Attending to emotions; F(1, 

30)=.570, p=.456; Emotional Stability: F(1, 30)=.329, p=.570; Responsive Joy: F(1, 30)=.144, 

p=.707; Responsive Joy: F(1, 30)=1.306, p=.262).

4.5.29.4 Predictive effect o f emotional reactivity on reliving judgments on the EAMI 

Binary logistic regression analyses for reliving judgments for each life epoch on the EAMI revealed 

a significant predictive effect for “Attending to Emotions” on reliving judgments in the Early 

Adulthood period (p=.018) with an odds ratio of 1.41 [95% C.l. for odds ratio: 1.06, 1.88], and for

417



Emotional Stability on looking back judgments in the Recent Period (p=.047) with an odds ratio of 

1.276 [95% C.l. for odds ratio: 1.00, 1.62] (see Appendix 4.33).

4.5.30 Questionnaires on Visual Imagery Preference

Table 4.66 Descriptive statistics for visual imagery preference questionnaires in the MCI and elderly control 

groups

Variable Group Mean Standard
Error

Standard
Deviation

IDQ Visual Preference MCI 7.1875 .79697 3.18787

Elderly 8.6111 .40535 1.71974

IDQ Verbal Preference MCI 7.6250 .96986 3.87943

Elderly 9.2222 .72109 3.05933

OSIQ Object MCI 45.5625 2.20977 8.83907

Elderly 47.9444 1.59548 6.76907

OSIQ Spatial MCI 35.6250 2.29832 9.19329

Elderiy 35.2778 2.15844 9.15748

Due to the normal distribution of imagery preference scores, parametric analyses were deemed 

appropriate.

4.5.30.1 Between-group differences on visual imagery preference questionnaires

A multivariate analysis of variance was run to ascertain if there were any differences between the 

two groups in terms of visual imagery preference. The overall model statistics for the multivariate 

analysis of variance were ascertained using Pillai’s Trace criterion (Pillai’s Trace=.294, F(11, 

22)=.833, p=.611).

4.5.30.2 Individual Differences Questionnaire (IDQ)

Contros

Visual Verbal

IDQ sub-categories

Figure 4.59 Barchart showing differences in visual and verbal imagery preference on the 

IDQ for MCI and elderly control participants

418



There was no significant difference between groups on the visual scale (F(1, 32=2.710, p=.110) or 

the verbal scale F(1, 32=1.797, p=.190) of the Individual Differences Questionnaire of mental 

imagery.

4.5.30.3 Within-group differences between Visual and Verbal Scores on the IDQ

The data was split by group and paired t-tests were run to determine if there were differences

between the visual and verbal subscales of the IDQ.

Table 4.67 Paired t-tests investigating differences between the visual and verbal subscales of the IDQ in the

MCI and elderly control group

Visual vs Verbal Imagery 
Preference

Mean
Difference

t df Significance
Level

95% Confidence 
Interval of the 
Difference
Lower Upper

MCI -0.44 -0.385 15 .706 -2.86 1.98

Elderly Controls -0.61 -0.755 17 .460 -2.32 1.10

There were no significant differences between visual and verbal preference scores in the MCI 

group on the IDQ (p=.706). There were no significant differences between visual and verbal 

preference scores in the elderly control group on the IDQ (p=.460).

4.5.30.4 Object Spatial Imagery Questionnaire (OSIQ)
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OSIQ Imagery Subscales

Figure 4.60 Barchart showing differences In object and spatial imagery preference on the 

OSIQ for MCI and elderly control participants

A multivariate analysis of variance revealed that there were no significant group differences on 

either scale of the OSIQ (object; F(1, 32)=.788, p=.381; spatial: F(1, 32)=.012, p=.913).

4.5.30.5 Differences between Object and Spatial Scores on the OSIQ

The data was split by group and paired t-tests were run to determine if there were differences

between the object and spatial subscales of the QSIQ.

M Controls
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Table 4.68 Paired t-tests investigating differences between the object and spatial subscales of the OSIQ in the 

MCI and elderly control group

Object vs Spatial Imagery 
Preference

Mean
Difference

T df Significance
Level

95% Confidence 
Interval of the 
Difference
Lower Upper

MCI 9.94 2.927 15 .010 2.70 17.17

Elderly Controls 12.67 4.865 17 <.001 7.17 18.16

In the MCI group, there was a significant difference between the object and spatial scales (p=.010), 

with ratings on the Object scale significantly higher than those on the Spatial scale. 

Likewise in the elderly control group, a significant difference was found between the object and 

spatial scales of the OSIQ (p<.0001), with ratings on the Object scale significantly higher than 

those on the Spatial scale.

4.5.30.6 The Questionnaire Upon Mental Imagery

Table 4.69 Descriptive statistics for average scores for each modality and overall total on the QMI in MCI and 

elderly control groups

Variable Group Mean Standard
Error

Standard
Deviation

Visual MCI 12.44 1.25 5.02

Elderly 10.44 .86 3.65

Auditory MCI 9.81 .97 3.88

Elderly 9.67 1.10 4.68

Cutaneous MCI 13.00 1.37 5.50

Elderly 10.89 1.47 6.26

Kinaesthetic MCI 11.00 1.30 5.20

Elderly 9.50 .96 4.09

Gustatory MCI 11.25 1.43 5.73

Elderly 9.89 1.25 5.30

Olfactory MCI 12.75 1.55 6.20

Elderly 11.00 1.52 6.46

Organic MCI 13.25 1.72 6.89

Elderly 11.39 1.37 5.81

Total QMI score MCI 83.50 8.53 34.13

Elderly 72.78 6.95 29.50

As the variables were predominantly normally distributed, parametric analyses were deemed 

appropriate.
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4.5.30.7 Between-group differences on the QMI

Controls

Participant Groups

n Controls 
MCI

MCI

Figure 4.61 Barchart showing total scores on the QMI for elderly controls and MCI 

participants

A multivariate analysis of variance revealed no significant differences between the participant 

groups on the total score of the QMI, nor on any o f the imagery modality subcategories.

Table 4.70 Results from a multivariate analysis investigating between-group differences for each modality and 

overall score on the QMI

Variable F Df Significance
Level

Visual 1.782 1,32 .191

Auditory .010 1,32 .922

Cutaneous 1.079 1,32 .307

Kinaesthetic .833 1,32 .354

Gustatory .517 1,32 .477

Olfactory .645 1,32 .428

Organic .729 1,32 .399

Total QMI score .966 1,32 .333

4.5.30.8 Within-group differences on the sub-scales of the QMI

A repeated measures ANO VA was run to uncover any within-group differences across imagery 

modality category on the QMI. Mauchly's test of sphericity emerged as being significant (M auchly’s 

W: .135, x^(20)=59.581, p<.0001) indicating that a Greenhouse Geisser correction should be used. 

A significant main effect for imagery modality was found (F(3.184, 101.9)=3.196, p=.024).
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B Controls

Visual Auditory Cutaneous Kinaesthetic Gustatory

QMI Subscales

Olfactory Organic

Figure 4.62 Barchart showing average scores on each modality of the QMI in elderly 

controls and MCI participants

To determine where these effects lay, a series of paired t-tests were run for each group. 

Amnestic MCI Participants

Table 4.71 Paired t-tests investigating differences between the subscales of the QMI in the MCI group

QMI Imagery Subscales Mean t
Difference

df Significance 95% Confidence 
Level Interval of the

Difference
Lower Upper

Visual vs Auditory 2.62 -3.033 15 .008 .78 4.47

Visual vs Kinaesthetic 1.44 2.124 15 .051 -.005 2.88

Auditory vs Cutaneous -3.19 -3.420 15 .004 -5.17 -1.20

Auditory vs Olfactory -2.94 -2.43 15 .028 -5.51 -.36

Auditory vs Organic -3.44 -3.025 15 .009 -5.86 -1.01

Cutaneous vs Kinaesthetic 2.00 2.284 15 .037 0,13 3.87

Cutaneous vs Gustatory 1.75 3.050 15 .008 0.53 2.97

Kinaesthetic vs Organic -2.25 -2.345 15 .033 -4.29 -.20

Gustatory vs Organic -2.00 -2.481 15 .025 -3.72 -.28

Significant differences were found in the MCI group between the visual scale and the auditory 

(p=.008) and kinaesthetic scale (p=.051), between the auditory scale and cutaneous (p=.004), 

olfactory (p=.028) and organic scales (p=.009). Differences were also found between cutaneous 

and kinaesthetic (.037) and gustatory (p=.008), and between organic and kinaesthetic (p=.033) and 

gustatory (p=.025). However, using a Bonferroni correction for multiple comparisons 

(.05/21 =.0023), these differences were all rendered non-significant.
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Elderly Controls

There were no significant differences between any of the QMI subscales in the elderly control 

group.

4.5.30.9 Effect o f Gender on Visual Imagery Preference

A nnultivariate analysis of variance revealed significant effects for gender on both subscales of the 

Individual Differences Questionnaire (visual: F(1, 30)=5.959, p=.025; verbal: F(1, 30)=4.088, 

p=.052), and the on the spatial subscale of the Object Spatial Imagery Questionnaire 

(F(1,30)=7.041, p=.013). There was no significant gender effect on the total score on the 

Questionnaire upon Mental Imagery, however a significant gender difference was found on the 

olfactory subscale (F(1, 30)=6.557, p=.016).

4.5.30.10 Predictive effect of visual imagery questionnaires on reliving judgments 

Binary logistic regression analyses for reliving judgments for each life epoch on the EAMI failed to 

reveal any significant predictive effect for visual imagery preference on the recollective experience 

(see Appendix 4.34).

4.5.31 Subjective Memory Questionnaires

Table 4.72 Descriptive statistics for average performance on the subjective memory questionnaires in the MCI 

and elderly control groups

Variable Group Mean Standard
Error

Standard
Deviation

MMQ yesterday MCI 21.00 .76 2.94

Elderly 23.83 .09 .38

MMQ last week MCI 12.06 1.72 6.86

Elderly 19.44 1.34 5.68

Everyday Memory 
Questionnaire

MCI 7.54 .62 2.48

Elderly 4.66 .33 1.40

Memory Ratings Scale MCI 2.87 .20 .81

Elderly 3.67 .16 .69
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4.5.31.1 The Everyday Memory Questionnaire

■  MCI 

B Control

MCI Control

Participant group

Figure 4.63 Barchart showing average self-ratings on the Everyday Memory Questionnaire 

for MCI and elderly control participant groups

As the scores on the EMQ were normally distributed, parametric analyses were used.

Between-group differences on the EMQ

A univariate analysis of variance was run and a significant group difference was found on the 

Everyday Memory Questionnaire (F(1, 32=17.953, p<.0001) Control participants rated themselves 

at significantly lower levels for subjective reported memory failings than the amnestic MCI group.

4.5.31.2 Mundane Memory Questionnaire
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Figure 4.64 Barchart showing average scores on the “yesterday" and “yesterday one week 

ago” subscales of the Mundane Memory Questionnaire for MCI and elderly control 

participant groups

Non-parametric statistical analyses were deemed appropriate as many of the variables were non- 

normally distributed.
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Between-group differences on the MMQ

A Mann-Whitney U test revealed significant group differences on both versions of the Mundane 

Mennory Questionnaire. Elderly controls scored significantly higher than the amnestic MCI 

participants on the “Yesterday" (Z=-3.428, p=.001) and “Yesterday Last Week” (Z=-3.380, p=.001) 

subscales of the MMQ.

Within-group differences on the subscales o f the MMQ

A Friedman test revealed that there were overall differences between the two subscales of the 

Mundane Memory Questionnaire (x^(1)=25.138, p<.0001).

The data was split by participant group in order to ascertain where these differences lay.

Amnestic MCI Participants

A Wilcoxon Signed Ranks test revealed that there were significant differences in the MCI group 

between the recall of information on the MMQ for “yesterday” and “yesterday one week ago" (Z=- 

3.416, p=.001), with information from “yesterday” recalled at a significantly better level than that of 

last week.

Elderly Controls

A Wilcoxon Signed Ranks test revealed there were significant differences in the elderly control 

group between the recall of information on the MMQ for “yesterday” and “yesterday one week ago” 

(Z=-3.189, p=.001), with information from yesterday recalled at a significantly better level than that 

of last week.

4.5.31.3 Memory Rating Scale

4.5
■  MCI

■  Control

0
MCI Control

Participant Group

Figure 4.65 Barchart showing average subjective ratings on the memory rating scale in MCI 

and elderly control participant groups
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Non-parametric statistical analyses were used due to the non-normal distribution of the variables. 

A Mann-Whitney U test revealed there was a significant difference between the participant groups 

(Z=-2.734, p=.010), with elderly controls tending to self-rate their memory performance on average 

at a higher level than MCI participants.
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Figure 4.66 Barchart showing percentage of ratings per category on the memory rating 

scale for MCI and elderly control participant groups

There was a significant difference between the groups in terms of their subjective ratings on the 

Memory Rating Scale (x^{3)-7.838, p=.049). A significantly higher percentage of elderly controls 

(61.1%) rated their memory as “Good” in comparison to the MCI participants (25%), whereas more 

MCI participants (37.5%) rated their memory as “Bad” in comparison with the elderly controls 

(5.6%).

4.5.32 Synthesis of Results -  Multi-level Factor Analysis

In order to explore the potential links between the many tasks administered in the present study, 

and their predictive efficacy with regard to autonoetic reliving on the EAMI, it was decided to 

conduct a factor analysis. Duncan (2003) states that “factor analysis is a set of techniques for 

determining the extent to which variables that are related can be grouped together so that they can 

be treated as one combined variable or factor...to determine whether the responses to a set of 

items used to measure a particular concept can be grouped together to form an overall index of 

that concept (p. 13). The present study was designed to include measures that fall into a number 

of broad categories namely; frontal lobe function, tests of hippocampal function, imagery 

preference questionnaires, emotional reactivity, and behavioural markers of autonoesis on the 

EAMI. The objectives of the factor analysis were twofold; (i) to determine whether there were 

significant latent variables that could be appropriately named and explained by examining the 

nature of the tests that load significantly onto them, and (ii) to use the factors that emerged from 

the analysis in a multiple regression, thus eliminating the problem of multicolinearity mentioned 

previously.

MCI 

n Control

Very bad Bad Neither Good 
nor Bad

Good Very Good

Memory Rating Scale Categories
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Stages in the Factor Analysis

4.5.32.1 Suitability o f the dataset

4.5.32.2 Selection o f variables

As detailed in the rationale for Study 2, the variables entered in this analysis were purposefully 

selected in order to represent various aspects of frontal function, hippocampal function, visual 

imagery preference, and emotional reactivity, taken together to index to index important aspects of 

the general retrieval netw/ork thought to be involved in recall of autobiographical memories. The 

behavioural indices that have been consistently implicated as potential markers of autonoetic 

consciousness in the present study and in the previous validation study (Chapter 3) were also 

included. These were Details, Vividness, Perspective, Continuity, Emotional Re-experiencing, and 

Overall Re-experiencing.

The selection of measures to enter into this factor analysis was guided by two principles: (a) to 

choose the smallest number of variables possible in order to maximise the participant: variable 

ratio, and (b) to choose measures that best represented each of the relevant dimensions.

4.5.32.3 Participant to Variable Ratio

In the present study, a sample size of 34 (18 healthy elderly controls and 16 amnestic MCI 

participants) was used. 19 behavioural tasks plus the 6 indices of autonoetic consciousness taken 

from the EAMI were included, resulting in a participant to variable ratio of 34: 25. This would not be 

considered a desirable ratio, as Field (2005) states that sample sizes of over 300 are desirable, 

however. Field (2005) further stipulates that the communalities after extraction should generally be 

above 0.5 (see below). Given the fact that this study was conducted in an exploratory manner 

using clinical populations, it was decided to proceed with a multi-level factor analysis model, 

whereby factor analyses were run for each of the main test batteries (frontal, hippocampal, 

imagery, emotionality) and the factors to emerge were subjected to one final factor analysis in 

order to determine the underlying factors of the dataset as a whole. The participant to variable 

ratio was thus considered separately for each factor analysis in the multi-level model.

4.5.32.4 Data Screening

It was deemed important to include only those variables that are relevant and contribute 

meaningfully to the overall analysis, thus a correlation matrix was created for each test battery in 

order to look for singularity (variables that are perfectly correlated) and extreme multicolinearity 

(variables that are very highly correlated). Field (2005) states that those variables shown not to 

correlate with any other variables, or those that exhibit very high correlation with other variables 

(r>0.9) should be excluded from the analysis. Due to the need for reduction of variables in the 

present study, this recommended cut-off point for correlations was used as a general guide yet 

correlations below .9 were also removed from the analysis.
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4.5.33 Construction of a correlation matrix 

4.5.33.1Tests of Frontal Lobe Function

A correlation matrix of all possible pairings of tasks and variables within each domain of interest as 

shown in Table 4.73 was compiled.

Table 4.73  Spearman correlation matrix for all frontal lobe function test variables

Digit
forward

Digit
backward

Total
digit
span

Spatial
forward

Spatial
backward
span

Total
Spatial
span

Letter
fluency

Category
fluency

Trail
Making
Difference

Stroop

Digit
forward

.379* .829** -.033 .447* .277 .255 .137 -.298 .233

Digit
bacl<ward

.787** .407* .393* .483** .517** .523** -.494** .533**

Total digit 
span

.204 .509** .466** .479** 425* -.5 1 3 ** .480**

Spatial
forward

.449** .835** .387* .442*’ -.5 1 5 ** .515**

Spatial
backward

.835** .558* .472** -.542** .562**

Total
Spatial
span

.517** .545** -.655** .617**

Letter
fluency

.429* -.452** .763**

Category
fluency

-.550** .475**

Trail
Making
Difference

-.678**

*p<.05, **p<.01

From Table 4.73 above it is clear that a number of tests are highly inter-correlated, namely Digit 

Forwards with Total Digits (.829), and Digit Backwards with Total Digits (.787) scores. The "Total 

Digits” score, which is the sum of the digits forwards and digits backwards subscales, was 

therefore used in order to reduce the high correlations between these items and to reduce the 

number of variables, given that the Total Digits score reflects the score of the two individual 

subscales.

Spatial Forwards and Spatial Backwards

As with the digits task (see above), the total Spatial span score was used in order to reduce the 

number of variables included, due to the high correlations between Spatial forwards and Total 

Spatial (.835) and between Spatial backwards and Total Spatial span (.835).

The participant to variable ratio for the tests of frontal lobe function was therefore 34:6, which is a 

satisfactory ratio. The determinant of the new correlation matrix was .038, indicating that 

multicolinearity is not a problem for the current data. The Kaiser-Mayer-Olkin measure of sampling 

adequacy was .817, indicating that the pattern of correlations are relatively compact and so factor 

analysis is appropriate.
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4.5.33.2 Hippocampal Function

Table 4.74 Spearman correlation matrix for all hippocampal function test variables

Hebb
Digit

Hebb
Spatial

RBANs
immediate

RBANS
delayed

Face
Name
Delayed

Face
Name
Free

Landmarl^
recognition

Landmarl^
Location

Total
Pointing

Route
Description

Hospital
Route
recall

Hospital
Route
recognition

Hospital
route
Temporal
order

MMQ
Yesterday

MMQ
Last
Week

Hebb Digit - .086 .314 .161 -.110 -.086 .084 .281 .225 -.033 -.014 -.087 -.272 -.05 .047-

Hebb
Spatial

- -.142 -.221 -.372* -.323 .192 .365* -.133 -.146 -.131 -.016 .332 -.162 -.326

RBANS
immediate

- .747" .513" .563** .380* .331 -.311 .485** .494** .045 -.519** .434* .402*

RBANS
delayed

- .824** .824** .241 .355* -.470** .577** .660** .290 -.381* .493** .421*

Face Name 
Delayed

- .776** .201 .220 -.503** .462** .512** .282 -.307 .440** .266

Face Name 
Free

- .100 .231 -.420* .638** .520** .338 -.295 .494** .346*

Landmark
Recognition

- .516** -.425* .286 .372* .125 -.313 .060 -.129

Landmarl<
Location

- -.201 .159 .198 .266 -.130 .220 -.040

Total
Pointing

- -.332 -.492** -.201 .014 -.337 -.161

Route
Description

- .555** -.010 -.385* .243 .263

MIVIQ
yesterday

- .474** -.339 - .641**

*p<.05, **p<.01



Hebb Digits and Spatiai Tasl<

Due to the lack of correlation on the Hebb digits task with any other variable in the correlation 

matrix, it was excluded. Likewise, the Hebb spatial factor exhibited only moderate correlations with 

two other variables (Face Name delayed: -.372; Landmark Location: .365), and it was deemed 

more parsimonious to exclude this variable from the analysis.

Landmark Location Battery

Rather than including the three tasks from this battery, the Pointing task was chosen, given the fact 

that it exhibited much higher correlations with more variables than either the Landmark Recognition 

or Location Tasks.

l-lospital Route Navigation Tasl<

Due to the fact that the hospital route involved something more akin to episodic reliving of a 

memory, it was decided to include this factor to the exclusion of the Route Description task, as the 

tests represent largely similar constructs. Furthermore, the Hospital recognition task was excluded 

from the factor analysis, given its poor correlation with other measures in the correlation matrix.

Mundane Memory Questionnaire

It was decided to include the MMQ in with tests of hippocampal function as a standard episodic 

measure, with scores for recall of “yesterday” included in the analysis, instead of the “last week” 

variable, given the fact that both variables represented essentially similar constructs, yet the 

“yesterday" variable exhibited stronger correlations with more variables in the correlation matrix.

The participant to variable ratio for the tests of hippocampal function was therefore 34:8, which is a 

satisfactory ratio. The determinant of the new correlation matrix was .004, indicating that 

multicolineanty is not a problem for the current data. The Kaiser-Mayer-Olkin measure of sampling 

adequacy was .782, indicating that the pattern of correlations are relatively compact and so factor 

analysis is appropriate.

4.5.33.Questionnaires of Imagery Preference

Table 4.75 Spearman correlation matrix for all imagery preference test variables

IDQ
Visual

IDQ
Verbal

OSIQ
Object

OSIQ
Spatial

QMI
Total

IDQ Visual - .254 .449** .240 -.035

IDQ Verbal - .344* -.196 -.203

OSIQ Object - .009 -.253

OSIQ Spatial - -.057

QMI Total -

*p<.05, **p<.01
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From Table 4.75 above it can be seen that there were very few intercorrelations between the 

imagery preference variables. The seven subscales of the QIVII, each thought to represent a 

different sensory modality, were not included in the factor analysis, given the fact that each 

modality is subsumed under the QMI total score. It was decided to enter the five imagery 

preference variables into the analysis despite their poor correlations with other measures, in a 

purely exploratory capacity.

The participant to variable ratio for the tests of imagery preference was therefore 34:5, which is a 

satisfactory ratio. The determinant of the new correlation matrix was .521, indicating that 

multicolinearity is not a problem for the current data. The Kaiser-Mayer-Olkin measure of sampling 

adequacy was .505, indicating that the pattern of correlations are relatively compact and so factor 

analysis is appropriate.

4.5.33.4 Questionnaires o f Emotional Reactivity

Table 4.76 Spearman correlation matrix for all emotional reactivity test variables

Attending Stability Responsive
Joy

Responsive
Distress

Attending -.411* -.152 -.079

Stability - .237 .038

Responsive
Joy

- .277

Responsive
Distress

-

*p<.05

The four variables chosen to reflect emotional reactivity, namely the dimensions of emotional 

attending, stability, responsive joy, and responsive distress, did not exhibit many correlations with 

other measures and as such were left in the analysis in a purely exploratory capacity. The 

participant to variable ratio for the tests of emotional reactivity was therefore 34:4, which is a 

satisfactory ratio. The determinant of the new correlation matrix was .693, indicating that 

multicolinearity is not a problem for the current data. The Kaiser-Mayer-Olkin measure of sampling 

adequacy was .567, indicating that the pattern of correlations are relatively compact and so factor 

analysis is appropriate.
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4.5.33.5 Behavioural Markers on the EAMI

Table 4.77 Spearman correlation matrix for all behavioural markers of autonoesis from the EAMI “Recent 

Period” epoch

Total
Details

Vividness Viewer
perspective

Continuity
of
imagery

Re-
experiencing
ratings

Emotional
Re-
experiencing

Total
Details

-.544** -.653** -.667** .514** .472**

Vividness .517** .533** -.414* -.376*

Viewer
perspective

.694** -.442** -.526**

Continuity of 
imagery

-.524** -.531**

Re-
experiencing
ratings

.674**

*p<.05, **p<.01

From Table 4.77 above it is evident that the markers on autonoesis exerted significant inter

correlations within the acceptable range as delineated by Field (2005). The variables from the 

Recent Period were chosen as this was the epoch in which the majority of reliving judgments 

(38.9%) were made for elderly controls. A comparison of all life epochs was not deemed 

appropriate as there would be considerable problems with multicolinearity within and across 

epochs, along with introducing the confound of retention interval. The determinant of the new 

correlation matrix was .042, indicating that multicolinearity is not a problem for the current data. 

The Kaiser-Mayer-Olkin measure of sampling adequacy was .840, indicating that the pattern of 

correlations are relatively compact and so factor analysis is appropriate.

4.5.34 Multi-level factor analysis

Stage 1

The factor analysis proceeded for each battery of interest by extracting the variable communalities 

to construct a table of variable communalities for each factor in the multi-level model. The 

communalities are the squared multiple correlations (R^) between the variables and the factors to 

emerge from the analysis, and represent the proportion of variance of the test that is accounted for 

by the factors.

Stage 2

The second stage in the extraction concerned the construction of a table showing the initial 

eigenvalues and how they influence the overall variance for each test variable. The Kaiser criterion 

for factor extraction was used, whereby factors with an eigenvalue of less than 1 are excluded. A 

scree plot is also produced for each set of variables to aid in the extraction of factors.
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stage 3

The matrix of correlations between the tasks and the factors is rotated using the Varimax rotation, 

in order to maximise the relationships between some tasks and factors and to minimise the 

association between others. Factors were then meaningfully interpreted and labelled.

4.5.34.1 Extraction o f factors from tests o f frontal lobe function

Stage 1: Extraction o f variable communalities

Table 4.78 Variable communalities for tests of frontal lobe function

Variables Communalities
Extraction

Total Digit span .315

 ̂otal Spatial span .707

Trail Making Test .560

Letter fluency .691

Category fluency .636

Stroop .779

From Table 4.78 it is evident that 77.9% of the variance of the scores on the Stroop test is 

accounted for by the extracted factor, in comparison with 31.5% for the Digits span task. Bartlett’s 

test of sphericity revealed that the R-matrix was not an identity matrix, and therefore that the factor 

analysis was appropriate (x^(15)=98.910, p<.0001).

Stage 2: Construction o f Table o f Eigenvalues

Table 4.79 Initial eigenvalues extracted for tests of frontal lobe function using the principal components 

method

Component
Total

Initial Eigenvalues 
% of Variance Cumulative %

1
3.688 61.461 61,461

2
,871 14.515 75.975

3
495 8.258 84.233

4
.433 7.220 91.453

5
.362 6.029 97.482

6 .151 2.518 100.000

From Table 4.79 above, it is clear that only component 1 has an eigenvalue greater than 1, 

accounting for 61.461% of the overall variance. As such, only this component will be retained.
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Figure 4.67  Scree plot showing the eigenvalues following the extraction of factors for tests 

of frontal lobe function

Stage 3: Rotation o f matrix o f correlations using Varimax rotation

Table 4.80 Components extracted following the Varimax rotation of matrix of correlations for tests of frontal 

lobe function

Variable Component 1

Total Digit span .561

Total Spatial span .841

Trail Making Test -.748

Letter fluency .831

Category fluency .797

Stroop .883

Table 4.80 shows the results of the varimax rotation, from which only one factor was extracted. 

The label deemed most appropriate for this factor was that of “Frontal lobe function.”
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4.5.34.2 Extraction o f factors from tests o f hippocampal function

Stage 1: Extraction o f variable communalities

Table 4.81 Variable communalities for tests of hippocampal function

Variables Communalities
Extraction

RBANS immediate .702

RBANS delayed .888

Face Name delayed .790

Face Name free recall .740

Pointing task .754

Hospital route recall .556

Hospital temporal order .706

MMQ yesterday .468

From Table 4.81 it is evident that 88.8% of the variance of the scores on the RBANS delayed recall 

test is accounted for by the extracted factors, in comparison with 46.8% for the MMQ “yesterday” 

recall task. Bartlett’s test of sphericity revealed that the R-matrix was not an identity matrix, and 

therefore that the factor analysis was appropriate (x^(28)=162.842, p<.0001).

Stage 2: Construction o f Table o f Eigenvalues

Table 4.82 Initial eigenvalues extracted for tests of hippocampal function using the principal components 

method

Component
Total

Initial Eigenvalues 
% of Variance Cumulative %

1 4.500 56.247 56.247

2 1.105 13.811 70.058

3 .751 9.388 79.446

4 .641 8.013 87.460

5 .429 5.359 92.819

6 .355 4.432 97.251

7 .143 1.786 99.037

8 .077 .963 100.000

From Table 4.82 above, it is clear that only components 1 and 2 have eigenvalues greater than 1, 

accounting for 70.06% of the overall variance. As such, only these components will be retained.
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Figure 4.68  Scree plot showing the eigenvalues following the extraction of factors for tests 

of hippocampal function

stage 3: Rotation o f matrix o f correlations using Varimax rotation

Table 4.83 Components extracted following the Varimax rotation of matrix of correlations for tests of 

hippocampal function

Variable Component 1 Component 2

RBANS immediate .428 .720

RBANS delayed .712 .617

Face Name delayed .784 .419

Face Name free recall .626 .590

Pointing task -.857

Hospital route recall .618 .418

Hospital temporal order -.839

MMQ yesterday .645

Table 4.83 shows the results of the varimax rotation, from which two factors were extracted. Due 

to the loadings of the majority of the tasks onto both factors, it was difficult to label the factors in a 

precise manner. The label deemed most appropriate for the first factor was that of "hippocampal 

delayed recall” given its higher loadings on the delayed subscales of the RBANS and Face Name 

pairs task. The second factor was labelled “Hippocampal Recent recall” given the high loadings on 

the RBANS immediate, Hospital temporal order and MMQ “yesterday” tasks.
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4.5.34.3. Extraction o f factors from questionnaires o f imagery preference

Stage 1: Extraction o f variable communaiities:

Table 4.84 Variable communaiities for questionnaires of imagery preference

Variables Communaiities
Extraction

IDQ visual .642

IDQ verbal .529

OSIQ object .761

OSIQ spatial .784

QMI total .171

From Table 4.84 it is evident that 78.4% of the variance of the scores on the OSIQ spatial subscale 

is accounted for by the extracted factors, in comparison with 17.1% for the QMI total score. 

Bartlett’s test of sphericity revealed that the R-matrix was not an identity matrix, and therefore that 

the factor analysis was appropriate (x^(10)=19.872, p=.030).

Stage 2: Construction o f Table o f Eigenvalues

Table 4.85 Initial eigenvalues extracted for imagery preference using the principal components method

Component
Total

Initial Eigenvalues 
% of Variance Cumulative %

1 1.791 35.824 35.824

2 1.195 23.903 59.727

3 .984 19.683 79.410

4 .647 12.946 92.356

5 .382 7.644 100.000

From Table 4.85 above, it is clear that only components 1 and 2 have eigenvalues greater than 1, 

accounting for 59.73% of the overall variance. As such, only these components will be retained.
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Figure 4.69  Scree plot showing the eigenvalues following the extraction of factors for tests 

of imagery preference

stage 3: Rotation o f matrix o f correlations using Varimax rotation

Table 4.86 Components extracted following the Varimax rotation of matrix of correlations for questionnaires of 

imagery preference

Variable Component 1 Component 2

IDQ visual .801

IDQ verbal .705

OSIQ object .839

OSIQ spatial -.850

QMI total -.410

Table 4.86 shows the results of the varimax rotation, from which two factors were extracted. The 

label deemed most appropriate for the first factor was that of "Object imagery” denoting the 

preference for pictorial visual representations, given its higher loadings on the visual and object 

subscales of the IDQ and OSIQ respectively. The second factor was labelled “Verbal/Spatial 

imagery” denoting the preference for spatial or non-pictorial representations, given its higher 

loadings on the verbal and spatial subscales of the IDQ and OSIQ respectively.

438



4.5.34.4. Extraction o f factors from questionnaires o f emotional reactivity

Stage 1: Extraction o f variable communalities

Table 4.87 Variable communalities for questionnaires of emotional reactivity

Variables Communalities
Extraction

Attending .648

Emotional Stability .647

Responsive Joy .674

Responsive Distress .777

From Table 4.87 it is evident that 77.7% of the variance of the scores on the Responsive Distress 

subscale is accounted for by the extracted factors, in comparison with 64.8% for the Attending to 

Emotions subscale. Bartlett’s test of sphericity revealed that there potentially may be a problem 

with the R-matrix, which may raise doubts as to whether the factor analysis was appropriate 

(X^(6)=11.315, p=.079).

Stage 2: Construction o f Table o f Eigenvalues

Table 4.88 Initial eigenvalues extracted for emotionally reactivity using the principal components method

Component
Total

Initial Eigenvalues 
% of Variance Cumulative %

1 1.680 41.995 41.995

2 1.067 26.677 68.672

3 .704 17.611 86.283

4 .549 13.717 100.000

From Table 4.88 above, It is clear that only two components have eigenvalues greater than 1, 

accounting for 68.67% of the overall variance. As such, only these components will be retained.
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Figure 4.70 Scree plot showing the eigenvalues following the extraction of factors for 

emotional reactivity questionnaires
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stage 3: Rotation o f matrix o f correlations using Varimax rotation

Table 4.89 Components extracted following the Varimax rotation of matrix of correlations for emotional 

reactivity

Variable Component 1 Component 2

Attending -.805

Emotional Stability .781

Responsive Joy .736

Responsive Distress .876

Table 4.89 shows the results of the varimax rotation, from which two factors were extracted. The 

label deemed most appropriate for the first factor was that of “Attending and Stability”, due to the 

high loadings on these two test variables. The label deemed most fitting for the second factor was 

that of “Emotional Responsivity” given the high loadings on “responsive joy” and “responsive 

distress”.

4.5.34.5. Extraction o f factors from behavioural markers o f autonoesis on the EAMI 

Stage 1: Extraction o f variable communalities

Table 4.90 Variable communalities for behavioural markers of autonoesis on the EAMI

Variables Communalities
Extraction

Total Details .629

Vividness .544

Viewer perspective .685

Continuity of imagery .773

Overall Re-experlencing .537

Emotional re-experiencing .583

From Table 4.90 it is evident that 77.3% of the variance of the continuity of visual imagery ratings is 

accounted for by the extracted factors, in comparison with 53.7% for the overall re-experiencing 

ratings. Bartlett’s test of sphericity revealed that the R-matrix was not an identity matrix, and 

therefore that the factor analysis was appropriate (x^(15)=95.654, p<.0001).
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stage 2: Construction o f Table o f Eigenvalues

Table 4.91 Initial eigenvalues extracted for behavioural markers of autonoesis using the principal components 

method

Component
Total

Initial Eigenvalues 
% of Variance Cumulative %

1 3.752 62.528 62.528

2 .769 12.821 75.349

3 .524 8.726 84.075

4 .460 7.667 91.742

5 .279 4.655 96.397

6 .216 3.603 100.000

From Table 4.91 above, it is clear that only component 1 has an eigenvalue greater than 1, 

accounting for 62.53% of the overall variance. As such, only this component will be retained.
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Figure 4.71 Scree plot showing the eigenvalues following the extraction of factors for 

markers of autonoesis

stage 3: Rotation o f matrix o f correlations using Varimax rotation

Table 4.92 Components extracted following the Varimax rotation of matrix of correlations for markers of 

autonoesis

Variable Component 1

Total Details -.793

Vividness .738

Viewer perspective .828

Continuity of imagery .879

Overall Re-experiencing -.733

Emotional re-experlencing -.764
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Table 4.92 shows the results of the varimax rotation, from which only one factor was extracted. 

The label deemed most appropriate for this factor was that of “Autonoetic markers.”

4.5.34.6 Overall Factor Analysis

A multi-level factor analysis was then run in order to determine the common underlying factors for 

the individual analyses conducted above. The participant to variable ratio for this overall factor 

analysis was 34:8, which is an appropriate ratio. The determinant of the new correlation matrix 

was .163, indicating that multicolinearity is not a problem for the current data. The Kaiser-Mayer- 

Olkin measure of sampling adequacy was .357, indicating that the pattern of correlations are not as 

compact as one would hope for and so factor analysis was run with caution.

Stage 1: Extraction of variable communalities

Table 4.93 Variable communalities for multi-level factor analysis variables

Variables Communalities
Extraction

Frontal Lobe function .802

Hippocampal delayed recall .856

Hippocampal recent recall .750

Visual/Object imagery .693

Verbal/Spatial imagery .721

Attending/Stability .795

Emotional responsivity .711

Autonoetic markers .746

From Table 4.93 it is evident that 85.6% of the variance of the hippocampal delayed recall variable 

is accounted for by the extracted factors, in comparison with 69.3% for the visual/object imagery 

preference variable. Bartlett’s test of sphericity revealed that the R-matrix was not an identity 

matrix, and therefore that the factor analysis was appropriate (x^(28)=53.533, p=.003).

Stage 2: Construction of Table of Eigenvalues

Table 4.94 Initial eigenvalues extracted for the multi-level factors using the principal components method

Component
Total

Initial Eigenvalues 
% of Variance Cumulative %

1 2.044 25.550 25.550

2 1.529 19.108 44.657

3 1.355 16.932 61.590

4 1.147 14.342 75.932

5 .656 8.196 84.128

6 .597 7.463 91.591

7 .502 6.276 97,867

8 .171 2.133 100.000
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From Table 4.94 above, it is clear that there are four components with eigenvalues greater than 1, 

accounting for 75.93% of the overall variance. As such, these four components will be retained.
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Figure 4.72  Scree plot showing the eigenvalues following the extraction of factors for the 

overall multi-level factor analysis

stage 3: Rotation o f matrix o f correlations using Varimax rotation

Table 4.95 Components extracted following the Varimax rotation of matrix of correlations for the multi-level 

factors

Variable Component 1 Component 2 Component 3 Component 4

Frontal Lobe function .848

Hippocampal Delayed recall .915

Hippocampal Recent recall .495 -.701

Visual/Object imagery .805

Verbal/Spatial imagery .709

Attending/Stability .837

Emotional responsivity .813

Autonoetic markers -.839

Table 4.95 shows the results of the varimax rotation, from which four factors were extracted. The 

label deemed most appropriate for factor 1 was that of “Frontal/Hippocampal interaction” given the 

loadings on both frontal lobe function tasks and hippocampal delayed recall. Factor 2 was labelled 

“Autonoesis/visual imagery interaction’’ reflecting the high loadings on markers of autonoetic 

consciousness and visual/object imagery preference. Factor 3 was labelled as 

“Hippocampal/Amygdala interaction” reflecting the high loadings on the hippocampal recent recall 

and emotional responsivity tasks. Finally, Factor 4 was labelled “Stability/Non-visual preference” 

representing the high loadings on the non-visual preference subscales and the attending/stability 

emotional questionnaire.
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Binary Logistic Regression using extracted factors as explanatory variables for “Reliving"

A binary logistic regression was run, using “Recent Reliving” as the response variable and the four 

extracted factors from the multi-level factor analysis as explanatory variables, in order to see which 

exerted a predictive effect (if any) on judgments of reliving. Furthermore, as a consequence of 

conducting a factor analysis, the resulting factors were uncorrelated and thus the confound of multi

colinearity was eliminated from the analysis.

A Hosmer and Lemeshow Test revealed that the regression model was a good fit for the data 

(X^(8)=7.500, p=.484).

Table 4.96 Results from the Binary Logistic Regression using the multi-level factors as predictive variables for 

Looking Back judgments in the Recent Period in all participant groups

Explanatory
Variable

B S.E. Df Significance
Level

Exp(B) 95% Confidence 
Interval for Exp(B)

Lower Upper

Frontal/Hippocampal -.571 .512 1 .265 .565 ,207 1.542
interaction

AutonoesisA/isual imagery -2.593 1.145 1 .024 .075 .008 .706
preference

Hippocampal/Amygdala -.924 .585 1 .114 .397 .126 1.249
interaction

Stability/Non-visual imagery .722 .498 1 .147 2.058 .775 5.463
preference

Constant 1.960 .790 1 .013 7.099

From Table 4.96 above, it is evident that the only factor to exert a significant predictive effect on 

judgments of “looking back” in the recent epoch was that of “autonoesis and Imagery preference” 

(p=.024). 82.4% of looking back judgments were correctly classified by variation in the multi-level 

factors in the logistic regression model. The exponential coefficient was converted to an odds ratio 

with respect to reliving. An odds ratio of 13.33 was established [95% C.l. for odds ratio: 1.42, 125], 

however the confidence interval for this odds ratio is very wide, suggestive of substantial variability 

underlying the data.
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4.6 Discussion

As with Chapter 3, the following discussion will proceed in terms of describing the overall between- 

group differences and within-group trends across epochs on the EAMI, prior to the exposition of 

presentation of behavioural markers of autonoesis and degradation, if any, in the amnestic MCI 

participant group. Following this, performance on the tests of frontal lobe function, hippocampal 

function, questionnaires of emotional reactivity and imagery preference, and subjective memory 

questionnaires will be discussed. Of particular interest are the between-group differences, if any, 

between MCI participants and healthy elderly controls in an attempt to further tease apart the 

clinical picture of this syndrome. Finally, the results from a multi-level factor analysis will be 

discussed in which the predictive efficacy of the previously mentioned tests will be considered with 

respect to reliving judgments on the EAMI in an attempt to shed light on the potential neural 

substrates of the phenomenon of autonoesis via a purely behavioural approach.

4.6.1 Demographic characteristics o f participants

In terms of demographic variables, the elderly control group and amnestic MCI participants 

appeared to be overall well matched. A significant difference was found for age between the two 

groups, however, the mean difference was 4.19 years, with the MCI representing a slightly younger 

participant group, and this was not overly significant (p=.039). Given that the amnestic MCI group 

were likely to show decrements on many of the test measures included in this study, the slight 

difference in age was not deemed to be of importance. The two participant groups were not found 

to differ in terms of years in formal education or in terms of premorbid IQ as measured by the 

NART, indicating that the two groups were matched in terms of baseline intellectual capacity. 

However, a significant difference was found where distribution of gender was concerned, with a 

ratio of 10:6 males to females in the MCI group in comparison with 4:14 males to females in the 

elderly control group. This gender effect is most likely a direct consequence of relying on a 

convenience sample from both the MCI patient database in the MIRA memory clinic, and also the 

volunteer group from the Active Retirement group. The potential confounding effect of gender was 

thus included in the statistical analyses where tests of spatial ability and visual imagery were 

concerned.

4.6.2 Screening variables

As expected, the MMSE discriminated between the two participant groups, with MCI participants 

scoring on average 2.56 points lower on the serial 7s version, and 2.7 points lower on the “world” 

version. Furthermore, there were significant group differences on the Clock Drawing Test, with 

MCI participants scoring on average 1.39 points lower than the elderly control group. Yamamoto et 

al (2004) found that the Clock Drawing Test was both specific and sensitive in differentiating 

between healthy elderly individuals and clinically diagnosed MCI participants. Finally, there were 

no significant differences between the groups on the Geriatric Depression scale, indicating that 

neither of the groups was suffering from pervasive depression.
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4.6.3 The Episodic Autobiographical Memory Interview

A major impetus for conducting this study was to gain an insight into the area of episodic ABM and 

its presentation in amnestic MCI. There is relatively little work charting the deficits in MCI 

participants on ABM measures, and as such the present study represents a concerted attempt to 

further the knowledge in this area using a conceptually up to date test instrument, the EAMI.

4.6.3.1 Personal semantic recall on the EAMI

In the validation study of the EAMI, (Chapter 3), it was found that two of the personal semantic 

questions were not as discriminative as had been hypothesised, namely recall of names, and recall 

of daily living. Therefore, it was decided to look at the overall recall of total personal semantic 

recall on the EAMI by amalgamating the three semantic questions together to give a total score. 

There was a significant difference between the groups in terms of overall personal semantic recall, 

with the MCI participants showing clear deficits on this subscale. These deficits were manifested 

from the Middle Adulthood period onwards through to Recent life, in contrast to the Alzheimer 

patients in the validation study, for whom significant deficits in total personal semantic recall were 

shown to emerge as far back as the most remote epoch of Childhood.

Looking at the groups individually, there were no significant differences in recall of personal 

semantic (PS) information across the life epochs on the EAMI in the amnestic MCI group. Rather 

than finding evidence for a negative temporal gradient as has been documented in Alzheimer’s 

disease, a flat profile of recall was found in the MCI group, with a mild decline in Middle and Later 

Adulthood and a slight increase again in the Recent period. In the elderly control group, there were 

significant differences in personal semantic recall between Childhood and Early Adulthood, and 

Childhood and Middle Adulthood, with recall of PS in Childhood at a lower level than Early and 

Middle Adulthood, in which a mild reminiscence bump was observed.

4.6.3.2 Recall of Event Details on the EAMI

The total details across all life epochs on the EAMI were compared in the participant groups, and a 

highly statistically significant group difference was found with elderly controls recalling on average 

5.25 details per memory, in comparison with 3.49 in the amnestic MCI group. A significant main 

effect for epoch was found, as well as an epoch by group interaction, with MCI participants showing 

impoverished recall of contextual details as far back as the Childhood period and scoring at 

significantly lower levels than the elderly control group across all life epochs. Similar to the pattern 

observed in the Alzheimer patient group in the validation study, it would appear that amnestic MCI 

participants exhibit impoverished recall of contextual details during ABM recall but to a lesser 

degree. Looking at the average level of phenomenological detail provided by AD patients and MCI 

patients in the two studies (see Table 4.97) it is clear that whilst both groups demonstrate 

impoverished recall of such details in comparison to the elderly control cohort, it is to a lesser 

extent in the MCI participants across all life epochs than in the AD group, possibly reflecting the 

more circumscribed nature of their MTL pathology.
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Table 4.97 Mean recall of contextual details across life epochs on the EAMI for Alzheimer patients in

the validation study (Chapter 3) and amnestic MCI participants in the current study^

Alzheimer Patients 
Chapter 3

Amnestic MCI 
Participants 
Chapter 4

Childhood 2 842 3.187
S.D.: 1.051 S.D.: 1.093
S.E.M.: .135 S.E.M.:.273

Early Adulthood 3.267 4.000
S.D.: 1.340 S .D : 1.095
S.E.M.: .174 S.E.M.: .274

Middle Adulthood 2.88 2.937
S.D.: 1.032 S.D.:1.124
S.E.M.: .140 S.E.M.: .281

Later Adulthood 2.690 3.219
S.D.: 1.124 S.D.: .983
S.E.M.: 159 S.E.M.: .233

Recent Period 3.157 3.875
S.D.: 1.211 S.D.:1.118
S.E.M.: .205 S.E.M.: .279

® S.D.: Standard deviation, S E.M.: Standard error of the mean

4.6.3.3 Recall o f contextual details across the lifespan on the EAMI

The general profile of recall in the MCI group was relatively flat with a mild increase in the Early 

Adulthood period and subsequent dip in Middle and Later Adulthood. However, none of these 

differences between epochs were statistically significant. In the elderly control group, however, 

there was a steady increase in contextual details as one approached the more recent epochs. A 

reminiscence bump appeared in the Middle Adulthood period, yet there was a notable upsurge in 

the amount of details recalled in the “Last week” category, with most participants scoring the 

maximum 7 points for this memory (mean: 6.36) in comparison with the MCI group who showed a 

clear compromise in their anterograde memory function with significantly lower scores (mean: 

3.87).

4.6.4 Behavioural indices o f autonoetic consciousness on the EAMI

Having demonstrated that there is a notable deficit in the amnestic MCI group in the capacity to 

retrieve the contextual or phenomenological details that are characteristic of the content of 

autobiographical memory in general (Wheeler et al, 1997), the results from the autonoetic 

behavioural assessment will be discussed. As was the case with the validation study (Chapter 3), 

the current study lends credence to the assertion that episodic autobiographical recall, as indexed 

by reliving judgments, is in itself a rare phenomenon with 20.5% of elderly control memories and 

12.5% of memories recalled by MCI participants judged to be relived. The paucity of reliving 

judgments in the present study is more striking than that observed in Chapter 3, however this may 

be explained by the use of the shortened form of the EAMI, whereby participants were only 

required to recall one memory per epoch, and as such there is further constraint placed on the 

recollective process from the outset. Had participants been requested to recall three memories per 

epoch, it is likely that the reliving totals would approximate those from the validation study more 

closely. A clear deficit in the instantiation of autonoetic consciousness in the Alzheimer patient
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group was reported in tlie  validation study, resulting in a dearth of memories judged to be “relived”, 

a finding which has been described in previous studies (Piolino et al, 2003; Gilboa et al, 2005). 

However, in the case of amnestic MCI participants, hypotheses were less well-defined, and the use 

of the EAMI autonoetic subscale represented an exploratory foray into the domain of true 

autonoetically infused episodic memory in MCI.

4.6.5 Prevalence o f autonoesis in elderly controls and amnestic MCI participants

Regarding the actual occurrence of autonoesis within the relatively unconstrained EAMI procedure, 

there were no significant differences between the elderly controls and the MCI participants in terms 

of the number of memories that were judged to be “relived” on the EAMI, which is a noteworthy 

finding in itself, given that significant group differences had previously been documented between 

elderly controls and mild Alzheimer’s disease patients in Chapter 3. This suggests the preservation 

of some episodic memory capacity in the MCI participants that is not compromised to the same 

extent as has been demonstrated in early Alzheimer’s disease. There were significant differences 

in the number of reliving judgments made by the healthy elderly controls across the lifespan, thus 

corroborating the findings of the validation study. The healthy controls were found to endorse 

reliving significantly more often in the Recent epoch (38.9% of memories in this epoch), suggestive 

of a recency effect, as has been documented in the literature (Piolino et al, 2004; Piolino et al, 

2006). Furthermore, there was a mild increase in reliving judgments in Early Adulthood, with 

22.2% of memories from this epoch judged to be “relived.” However, this epoch effect was absent 

in the MCI participant group, with a relatively flat gradient and no noticeable trends across epochs. 

However, given the small sample size in the present study, and abridged EAMI procedure, the pool 

of memories for comparison is considerably limited. Whereas in the previous validation study, 

three memories per epoch were assessed, leading to a pool of 450 memories in the elderly control 

group, and 248 memories in the Alzheimer group, the present study is limited to the analysis of 108 

memories in the elderly control group and 96 memories in the MCI group due to the fact that only 

one memory was assessed per time period. Nevertheless, in the MCI group, there was slight 

evidence for a trend of increasing reliving judgments in more recent epochs, with only one memory 

relived in both Childhood and Early Adulthood in comparison with three in the Recent and Last 

week periods. More conclusive trends and group differences could potentially emerge if a larger 

sample size was used. However, the present limited evidence would suggest that those memories 

that are relived by MCI participants are randomly distributed throughout the lifespan, with some 

evidence of preserved capacity for episodic recall even in remote periods.

4.6.6 Between-group differences in re-experiencing ratings on the EAMI

As an adjunct to the dichotomous reliving judgment, the modified re-experiencing scale was 

included in order to gain insight into the extent or magnitude of episodic re-experiencing of 

elements, or all, of the original event dunng recall. There were no significant differences in the 

extent of subjective re-experiencing ratings between the two participant groups, with similar trends 

emerging between the elderly controls and MCI participants. Interestingly, there were considerably 

less judgments reported at the higher levels of re-experiencing, with only 4 of the MCI memories 

and 3 of the healthy elderly control memories subjectively rated as “100% fully re-experienced.”
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The control participants gave slightly more re-experiencing ratings of 75% in comparison with the 

MCI group (8.3% and 4.2% respectively) with a similar trend apparent for the 50% re-experiencing 

level (Controls: 17.6% MCI: 16.7%). At the lower levels of re-experiencing (25% level), the 

participant groups appeared well matched (Controls: 14.8%, MCI: 11.5%), whilst for both 

participant groups, the preponderance of memories appeared to be judged as not re-experienced 

at all, i.e. rated at the 0% re-experiencing level, and marginally more so in the MCI group (Controls: 

56.5%, MCI: 63.5%).

4.6.6.1 Within-group differences in re-experiencing ratings across the lifespan

Where within-group differences were concerned, there were no significant differences in re- 

experiencing ratings across life epochs in the MCI group. This finding mirrors that found in the 

Alzheimer patient group in the previous validation study, where AD patients tended to give the 

majority of re-experiencing judgments of “none” consistently across all life epochs with almost 

negligible ratings of re-experiencing their memories “a lot” or “fully.” This trend was broadly 

consistent in the MCI group, suggesting the possible involvement of medial temporal lobe 

structures in the instantiation of re-experiencing of elements or all of an original event during the 

recollective enterprise. This is consistent with studies reported in the literature, emphasising the 

importance of medial temporal lobe structures for the recollective expehences of specific remote 

events irrespective of retention interval (Steinvorth et al, 2005). In the healthy elderly control 

group, however, there was no significant effect of epoch on re-experiencing ratings, which is 

somewhat at odds with the previous validation study findings in which a clear recency effect was 

noted. However, due to the small sample size in the current study, robust differences may be 

masked. The general trend in the healthy elderly group did appear to validate the findings reported 

in Chapter 3, as 77.8% of Childhood memories were rated at the lowest level of re-experiencing in 

comparsion with 38.9% of Recent memories. Furthermore, there is tentative evidence of a recency 

effect for higher levels of re-experiencing given that the only memories to be judged as fully re

experienced were in the Later Adulthood and Recent periods (5.6%, 11.1% respectively).

4.6. 6. 2 Explanatory power of re-experiencing ratings for reliving judgments

Due to the small sample size and limited pool of memories in the present study, the re- 

experiencing categories were pooled into those reflecting high levels (>50-100%) and low levels (0- 

50%) of re-experiencing. This was a necessary modification despite the effort to revise the EAMI 

measure in order to capture the magnitude of subjective re-experiencing during recall. Using this 

re-conceptualisation of re-experiencing, a significant predictive effect emerged with low levels of re- 

experiencing demonstrating an extremely high level of explanatory power where judgments of 

“looking back" were concerned. Thus it can be asserted that lower levels of re-experiencing (0%- 

50%) are considerable predictors of autobiographical event recall that is devoid of autonoetic 

consciousness.

4.6.7 Level of Contextual Detail and the subjective recollective experience

As has been consistently argued throughout this thesis, the reliance on the presence of contextual

details as a key predictor of autonoesis represents a gross over-simplification of the qualitative and
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phenomenological nature of the episodic recollective endeavour. In Chapter 3, it was robustly 

demonstrated that the presence of contextual details exerted a passable predictive effect where 

reliving was concerned, reaffirming the present research’s position regarding the validity of 

autobiographical memory instruments purporting to assess the recollective experience, yet relying 

exclusively on the presence of contextual details. In the present study, the redundancy of 

investigating event details as a single factor in the predicting of episodic reliving was addressed 

once more by running a regression analysis for the present sample of memories. As before, the 

regression analysis revealed that whilst the total details recalled was a significant predictor of 

reliving judgments, the magnitude of this effect was rather small, with an overall odds ratio of 1.59. 

As in Chapter 3, the low odds ratio points to the minimal predictive effect of total details for the 

autonoetic reliving of a memory. When compared with the individual odds ratios for the 

behavioural markers assessed by the autonoetic subscale of the EAMI, it is clear that markers such 

as “continuity" of the visual imagery, covert and overt “rehearsal”, and emotional intensity of the 

memory are much more powerful predictive indices in terms of the subsequent recollective 

experience. As was proposed previously, this makes intuitive sense, given the fact that it is 

conceivably possible to describe an event in rich and vivid detail, yet this will not invariably entail 

that the event in question will be infused with autonoetic consciousness and mentally relived.

Looking at the two participant groups individually, it is apparent that there was no difference in the 

predictive value for the level of contextual details on the subsequent reliving judgments with the 

odds ratio for total details remarkably similar for elderly controls and MCI participants (Controls: 

1.83, MCI: 1.80). Whilst there was a significant difference between the two participant groups in 

terms of the overall level of contextual details recalled on the EAMI, it would appear that the 

predictive power of such details as a marker of autonoesis is relatively poor, irrespective of group. 

Thus, the present research continues to echo the assertions of Wheeler et al (1997), by cautioning 

against the misguided tendencies to equate content-based memories with that of episodic 

autonoetic recollections, as the two domains of memory represent discrete entities that can only be 

dissociated on the basis of the accompanying recollective experience.

4.6.8 Vividness ratings and the subjective recollective experience 

4.6.8.1 Between-group differences In vividness ratings o f memories

The ratings provided by participants were analysed firstly to determine any possible group 

differences and epoch effects. Significant differences were found between the elderly controls and 

MCI participants In terms of the vividness categories used on the EAMI, with control participants 

tending to utilise ratings of higher vividness in comparison with the MCI participants who used 

lower-end ratings in describing their memory clarity. For example, the top-end judgment of “Very 

Vivid” was used by controls for 25% of the memories recalled, in comparison with 4.2% in the MCI 

group. Ratings of “vivid” (Controls: 32.4%, MCI: 35.4%) and “quite vivid” (Controls: 33.3%, MCI: 

30.2%), however, did not appear to differ between the groups. A trend emerged in the converse 

direction where ratings pertaining to vagueness were concerned, with MCI participants rating more 

of their memories as “quite vague” (9.4%) or “vague” (9.4%) in comparison with healthy elderly 

controls (3.7% and 1.9% respectively).
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4.6.8.2 Within-group differences in vividness ratings across the lifespan

Looking at the vividness ratings across life epochs on the EAMI, there appeared to be no 

significant differences for the MCI group across the lifespan. This finding parallels the previous 

findings in Chapter 3, whereby the Alzheimer patient group exhibited no differences in vividness 

ratings across the lifespan. However, the elderly control participants did show a significant effect 

for epoch, with memories from the Recent period more often rated as “very vivid” (55.6%) as 

compared with memories from the most remote period of Childhood (27.8%). Furthermore, the 

only memories to be judged by elderly controls as “vague” were from the Childhood period (11.0%) 

as no memories from other epochs were given this rating. This appears to verify the previous 

findings of a recency effect for ratings of vividness, and adds further evidence to the growing body 

of literature emphasising that the length of retention interval exerts a sizeable influence on the 

recollective qualities of autobiographical memories (Piefke et al, 2003; Addis et al, 2004). It was an 

unfortunate consequence of the reduced sample size in the present study that resulted in the 

regression analysis producing spurious and unviable results. However, drawing on the findings 

from Chapter 3, vividness appears to exert a significant predictive effect on subsequent reliving 

judgments, and one would hypothesise that with an increased sample size and larger pool of 

memories, findings similar to those reported in Chapter 3 would most likely emerge.

4.6.9 Viewer perspective and the subjective recollective experience

4.6.9.1 Between-group differences in viewer perspective in the memory imagery 

As has been discussed previously, there has been considerable theorising regarding the utilisation 

of certain perspectives in the mental “viewing” of a recalled memory, which is posited as a potential 

index of autonoetic consciousness (Piolino et al, 2006). Indeed, in Chapter 3, it was demonstrated 

that “viewer perspective” exerted a significant predictive effect in the regression equation, with all 

three EAMI categories of “own eyes”, “third person” and “mixture of perspectives” exerting a 

considerable predictive effect. In the present study, there was a significant difference in terms of 

the viewer perspective adopted during retrieval by healthy elderly controls and amnestic MCI 

participants. The MCI group tended to use more of a “mixture” (30.2%) or “general unrelated” 

imagery (20.9%) in their recall of memories, in comparison with the healthy elderly control group in 

which the “own eyes” (36.1%) and “third person” (52.8%) perspectives were more commonly used. 

The emergence of memories that appear to contain imagery that was entirely unrelated to the 

event being recalled in the MCI group, is an interesting finding in itself, and worthy of further 

research. In the Alzheimer patient group in Chapter 3, there was a dearth of visual imagery 

accompanying recollection for 16.3% of events described, which was ascribed to the possible 

degradation in the deployment of visual imagery leading to recall that is essentially divested of the 

sensory-perceptual details characteristic of ABM. However, in the present study, it would appear 

that a possible prodromal stage of compromised capacity for imagery production during 

autobiographical memory recall in the MCI group has been uncovered, with the reporting of 

unrelated, off-tangent images in this group rather than specific images that pertain directly to the 

event in question. This may point towards a potential continuum of imagery degradation in ABM 

recall concomitant with increasing pathology in patient populations. Whereas specific imagery 

production for ABM recall is intact in healthy ageing, the unravelling of this process appears to
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manifest to an extent in the MCI group in the guise of off-tangent imagery production and ultimately 

culminates in the stripping of sensory details from the recollections of Alzheimer patients,

4.6.9.2 Within-group differences in viewer perspective across the lifespan

Looking at the within group differences across the lifespan, there were no significant differences in 

the MCI group in terms of viewer perspective, with each perspective used at roughly similar 

frequencies across life epochs. Similarly, in the elderly control group, there did not appear to be 

significant differences across life epochs where viewer perspective was concerned. This falls in 

line with the previous findings reported in Chapter 3, where no effect of epoch was observed in the 

elderly control group. However, there was a general trend of viewing memories via the “own eyes” 

perspective in the elderly control group in the more recent epochs, with 50% of Later Adulthood, 

50% of Recent period, and 44.4% of Last week memories viewed from this perspective. In the 

more remote epochs of Childhood and Early Adulthood, these figures were noticeably lower 

(16.7% in both epochs). Furthermore, there was a trend for more remote memories to be viewed 

from the third person perspective with 66.7% of Childhood memories and 66.7% of Early Adulthood 

memories viewed from this perspective. As mentioned previously, the use of the third person 

perspective or “observer” perspective (Nigro & Neisser, 1983) represents a concerted attempt to 

remember the objective circumstances of events, and essentially accounts for the fact that the 

memories recalled by healthy elderly controls in both the previous validation study and the current 

study were rich in contextual detail yet participants nevertheless failed to endorse a reliving 

experience. The third perspective viewpoint appears to be strongly associated with the objective 

reconstruction of past events, as opposed to the vivid instantiation of autonoetic consciousness.

4.6.9.3 Predictive efficacy of viewer perspective for autonoesis

Finally, “viewer perspective” did not appear to exert a significant predictive effect in the regression 

equation, a finding which replicates that demonstrated in the elderly control group in Chapter 3. 

The predictive effect in Chapter 3 was only noted for the “third person” perspective in the young 

controls and Alzheimer patient groups, and served to predict those judgements of “looking back”, 

namely noetic consciousness. Piolino et al (2006) documented a relationship between more “field” 

judgments and more “justified R” judgments on the TEMPau measure, and whilst a significant 

effect was noted overall for viewer perspective on reliving judgments in the previous validation 

study in Chapter 3, it was not possible to firmly state which of the perspective categories was 

driving this effect as the odds ratios were broadly similar. In the present study, the smaller sample 

size may give rise to the lack of a predictive effect, and is suggestive that perhaps the utilisation of 

a particular viewer perspective cannot conclusively be taken as a singular key variable mediating 

autonoetic consciousness. Similar mixed findings were reported by Piolino et al (2004) who 

documented the joint influence of “field” and “both field and observer” perspectives in predicting the 

recollective experience via the Remember/Know paradigm. Taken together these findings point to 

the somewhat tenuous relationship between viewer perspective and autonoetic judgments given 

the propensity for more than one perspective to be adopted during the retrieval mode. It may be 

the case that provided the imagery is viewed through some personally-relevant visual frame, either 

via one's original “own eyes” viewpoint, or as a “third party” observer viewing oneself in the image,
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the autonoetic experience can be predicted. Thus a possible interpretation of such findings is that 

it is not the viewer perspective adopted during recall that can conclusively indicate the relevant 

conscious state per se, but rather the proclivity for the imagery to be viewed in some self-referential 

manner that gives rise to the autonoetic effect.

4.6.9.4 Spatial frameworks and viewer perspectives in mental imagery

It has been suggested that spatial frameworks in the processing of spatial information in the brain, 

can be centred on different receptor surfaces, such as the retina, or they can be aligned with a 

particular body part such as the midline of the head or the trunk, all of which frameworks are 

collectively referred to as egocentric representations (Burgess et al, 2002). In contrast, frameworks 

that are fixed to the environment itself or to individual objects in the environment are referred to as 

allocentric, with the location of objects within allocentric frameworks not changing as the individual 

moves within the environment. Cognitive map theory (O’Keefe and Nadel, 1978) proposes that the 

hippocampus specifically supports allocentric processing of space in contrast to other brain regions 

such as the posterior parietal neocortex, which supports egocentric processing. Burgess et al 

(2002) comment that neocortical representations of sensory and motor information tend to be 

egocentric, reflecting the fact that sensory receptors and motor effectors are attached to the body. 

Furthermore, neurons in the posterior parietal cortex appear to support translations between 

different egocentric frames (Andersen et al, 1985) and between allocentric and egocentric frames 

(Snyder et al, 1998). It is largely possible that an egocentric frame of reference mediates the "own 

eyes” and “third person” representations adopted during autobiographical memory retrieval, as both 

viewer perspectives are aligned with the rememberer’s body, either from an integrated and 

assimilated viewpoint, or a more removed perspective. As has been discussed, such body-centred 

spatial representations are more likely to be mediated by posterior parietal areas, rather than 

involving the direct recruitment of the hippocampus, and this in part, may account for the mixed 

findings in relation to the predictive effect of viewer perspective if autonoetic reliving of memories is 

indeed primarily contingent on hippocampal integrity. Wolf et al (2003) have reported that while 

hippocampal and entorhinal cortex atrophy in individuals with MCI are well-established risk factors 

for the development of Alzheimer’s disease, there is evidence from PET and SPECT studies to 

suggest that reduced blood flow and/or glucose metabolism in temporoparietal association areas, 

posterior cingulate and hippocampus are associated with a higher risk of progressive cognitive 

decline in MCI. Thus the pathology seen in the temporoparietal association areas in MCI may 

account somewhat for the reduced efficacy in generating egocentric frames of reference during 

ABM recall, perhaps in conjunction with the more circumscribed medial temporal lobe pathology.

4.6.10 Continuity o f the Visual Imagery and the subjective recollective experience 

4.6.10.1 Between-group differences in continuity o f imagery ratings

As before, continuity of the visual imagery was defined as the degree of smoothness and clarity 

linking the disparate visual scenes of the replayed memory into a coherent whole. There was a 

significant group difference in terms of the continuity of the visual imagery recalled, with elderly 

controls viewing the visual mental imagery of their recalled memories with more smooth movement 

(video clips: 43.5%, one moving image: 22.2%) in comparison with the MCI group (video clips:
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9.2%, one moving image: 17,2%). Furthermore, there was a higher percentage of memories 

recalled as a single snapshot image devoid of movement in the MCI group (40.8%) as opposed to 

the elderly control group where such snapshots were less frequently reported (13.0%). The issue 

of the degradation of mental imagery during autobiographical memory recall in the MCI group was 

apparent, given that more memories were reported as “hazy” in the MCI group (9.2%) compared 

with just one memory reported as such in the control group (0.9%). Such findings again replicate 

those reported in the AD group in Chapter 3, with the emergence of impoverished memory quality 

and compromised continuity of the visual scene in the Alzheimer patient group in comparison with 

controls, most likely attributable to the similar medial temporal lobe pathology exhibited by both the 

Alzheimer and MCI patient groups, albeit to a lesser extent in the MCI participants.

Burgess et al (2002) referred to “dimensionality” as an important concept within the field of spatial 

memory, with a fundamental distinction existing between simple iconic representations of single 

objects of 2-D scenes and representations that include knowledge of the 3-D locations of the 

elements of a scene. In a sense, the categories of “snapshots" and “video” can be tentatively 

mapped onto these 2-D iconic and 3-D integrated representations respectively. There is some 

evidence to suggest that parahippocampal cortical areas are required for iconic representations of 

scenes, with the hippocampus being additionally required when memory for locations in 3- 

dimensional space is required (Burgess et al, 2002). If one can theoretically conceive of the 

location of oneself within three-dimensional space as in the case of the viewing of memories as 

smooth videos of the original event, rather than static two-dimensional snapshots of scenes 

extracted from the event, then it is possible to propose that the hippocampus is potentially a key 

candidate structure involved in mediating such scenes, and as such it does not seem surprising 

that the invoking of this type of representation is impoverished in the MCI group in comparison with 

healthy elderly controls.

4.6.10.2 Within-group differences in continuity ratings across the lifespan

There were no significant differences in the continuity of the visual imagery reported by the MCI 

group across the various life epochs on the EAMI. In the elderly control group there was a 

significant difference in the continuity ratings of memories across the lifespan, with an increase in 

memories being described as “video clips” in more recent epochs (Recent: 50%, Last Week: 

61.1%). Furthermore, memories from the more remote epochs were more likely to be viewed as 

“one snapshot” (Childhood: 33.3%) in comparison to the more recent epochs (Recent: 5.6%, Last 

week: 5.6%). As an explanatory variable in the regression equation, continuity of the visual 

imagery was found to exert a highly significant predictive effect on subsequent judgments of 

reliving. The category of “video” (odds ratio: 17.86) was found to exert the best predictive effect on 

judgments of reliving in the regression equation. This mirrors the findings reported in Chapter 3, 

and suggests a central role for the viewing of memories as smooth and continuous mental videos 

during episodic ABM recall, as an efficacious predictor of the autonoetic reliving of that event.
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4.6.10.3 A possible transitional stage for MCI in mental imagery production 

The issue of an intermediate degree of mental image degradation in MCI as representing a 

possible transitional stage between that of healthy elderly controls and patients with mild 

Alzheimer’s disease is one which warrants further investigation. As has been discussed 

previously, the neuroanatomical substrates associated with the process of mental generation of 

episodic autobiographical images include the left parahippocampal gyrus and precuneus along with 

the posterior cingulate cortex bilaterally (Gardini et al, 2006). Mitchell et al (2002) documented a 

significant increase in parahippocampal tau pathology as one progresses from healthy ageing into 

the domain of MCI and finally into Alzheimer’s disease, and such pathology may go some way in 

accounting for the continuum of image degradation documented within this research, that begins 

with the recollection of off-target images for some of the memories in the MCI group, and ultimately 

culminates in the failure to generate any imagery in conjunction with autobiographical recall as was 

evident at times in the Alzheimer group in Chapter 3. The generation of off-target or “general” 

snapshot images not pertaining directly to the event being recalled in the MCI group may point 

towards the recruitment of areas known to activate with the generation of specific images as 

opposed to exclusively episodic autobiographical Images. Gardini et al (2006) proposed that 

activation in the right parietal regions, cuneus and precuneus and left temporal regions are 

associated with the generation of such specific imagery. Although visual imagery generation does 

not necessarily guarantee memory accuracy, a large corpus of research contends that the 

experience of recollecting an ABM coincides with the successful retrieval of a visual image 

(Brewer, 1996; Gardini et al, 2006). Rubin and Greenberg (1998) thus assert that vision is the 

primary modality for recollection, and invoke a theory relating to a cascade of activation, during 

which the internal generation of specific visual imagery related to ABMs produces a pattern of firing 

in sensory-specific areas similar to that present during the original experience. The present 

research has served to reaffirm the importance of accompanying visual imagery during the 

recollective endeavour in potentially facilitating the instantiation of autonoetic reliving.

4.6.11 Emotional Re-experiencing and the subjective recollective experience 

4.6.11.1 Between-group differences in emotional re-experiencing ratings

As was mentioned previously, the EAMI was modified in order to provide a ratings scale for the 

degree of emotional re-experiencing felt during recall, rather than conceiving of emotional re- 

experiencing as an all-or-nothing phenomenon represented by a dichotomous variable, as in the 

validation study in Chapter 3. There was a significant difference between the participant groups in 

terms of the subjective ratings of the degree to which the original emotion of an event was re

experienced, with elderly controls tending to subjectively re-experience the original emotion at 

higher levels than the MCI participants. For example, 23.1% of control memories were rated at the 

50% level of emotional re-experiencing in comparison with 18.8% of MCI memories, and at the 

75% level of re-experiencing this difference was further pronounced (Controls: 23.1%, MCI: 8.3%). 

The inclusion of the ratings scale in order to glean relevant information regarding the magnitude or 

intensity of emotional re-expehencing appears to have rectified some of the anomalous findings 

reported in Chapter 3, whereby no significant group differences were observed in terms of the 

dichotomous variable of emotional re-experiencing as indexed by responses of “yes/no.” The fact
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that group differences in terms of the subjective rating of the degree of emotional re-experiencing 

of memories have been uncovered, points towards the intensity of emotional re-experiencing of 

memories as a key variable worthy of consideration in ABM studies.

4.6.11.2 Within-group differences in emotional re-experiencing across the lifespan 

Looking at the within group differences across epochs, there were no significant differences in the 

MCI group across the lifespan where ratings of emotional re-experiencing were concerned. 

However, in the elderly control group, significant differences in subjective ratings of re-experiencing 

across life epochs emerged, with memories in the recent epoch more often rated at higher levels of 

emotional re-experiencing (50% level: 27.8% of memories, 75% level: 50% of memories) in 

comparison with more remote epochs such as Childhood (50% level: 0% of memories, 75% level: 

16.7% of memories). Furthermore, memories in the more remote epochs. Childhood and Early 

Adulthood, tended to be rated at the lower levels of emotional re-experiencing (0% level: 72.2% 

and 38.9% of memories respectively). It is interesting that within the Early Adulthood period, there 

was no obvious increase in subjective ratings of emotional re-experiencing of those events, which 

may be seen as somewhat at odds with the literature documenting this time period as one of 

increased developmental change and heralding the advent of new life experiences (Robinson, 

1992; Conway & Rubin, 1993). The results from the present study would suggest, that whilst the 

memories from the Early Adulthood period are admittedly recalled in high contextual detail, this 

does not imbue the resulting memories with a sense of emotional re-experiencing, and further 

suggests that the commonly reported reminiscence bump effect is mediated more so by an 

objective and precise recollection of the key event details rather than the subjective re-experiencing 

of the more qualitative aspects of that event.

4.6.11.3 Predictive efficacy of emotional re-experiencing for judgments of “looking back” on 

memories

Emotional re-experiencing was found to exert a significant predictive effect in the regression 

equation, particularly at the level of 0%, which indicates a lack of emotional re-experiencing. This 

proved particularly adept at predicting the judgment of “ looking back” with an extremely robust odds 

ratio of 65.58, which can be taken to indicate the absence of any emotional re-experiencing of the 

original event in question, is an efficient and powerful predictor of the subsequent judgment of 

“looking back” on a memory, mediated by noetic consciousness.

4.6.12 Valence of Emotion and the subjective recollective experience

As in Chapter 3, it was deemed a worthy exploratory endeavour to look at the group differences, if 

any, in terms of the valence of memories that were recalled using the relatively unconstrained 

EAMI procedure. In the present study, there were no significant differences between participant 

groups in terms of the valence of memories retrieved using the EAMI with both healthy elderly 

controls and MCI participants recalling similar levels of positive, negative and neutral memories. 

There were, however, significant differences within the groups in terms of the sampling of various 

emotionally valenced memories from across the lifespan. In the MCI group, the majority of 

memories from the Early Adulthood period (56.3%) and Middle Adulthood (87.5%) were positive in
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nature, in comparison with a more even distnbution of negative memories across the lifespan. In 

the elderly control group, there were no significant differences in the valence of memories recalled 

across the lifespan.

4.6.12.1 Predictive efficacy o f emotional valence on subsequent reliving judgments

The valence of memories recalled did not exert a significant predictive effect where reliving 

judgments were concerned. This is somewhat at odds with the findings reported in Chapter 3, in 

which it was demonstrated that the type of emotional valence to emerge as the best predictor of 

reliving a memory was that of negative emotional valence, specifically in the healthy elderly control 

group, whereas this effect was absent in the young controls and Alzheimer patient group. One 

plausible explanation of the failure to replicate this finding is due to the limited pool of memories 

sampled in the present study. Whereas in the previous validation study, participants were sampled 

on three different memories per epoch, thus increasing the possibility of potentially recalling an 

emotionally charged memory, in the present study, the constraint of limiting recall to one memory 

per epoch may have resulted in the selection of only the key events to occur at that time period, 

which typically resulted in the recollection of positive events such as wedding days and the birth of 

a child. The limited pool of memories recalled may therefore mask the effect of negatively 

valenced memories in driving the instantiation of autonoetic consciousness, as found in Chapter 3. 

There has been a growing body of empirical studies to suggest an age-related pattern of recall 

characterised by relatively positive emotional experiences and improved emotional control 

(Carstensen & Charles, 1998). Furthermore, with age, negative affect is expressed less frequently 

(Charles, Reynolds & Gatz, 2001) and positive affect as often if not more frequently in daily life 

(Carstensen et al, 2000). Given this propensity for increased frequency of positive memories in 

healthy aging, and the limited sampling procedure for memories in the current study, a tenable 

explanation for the lack of predictive effect in the current regression analysis may be the fact that 

not enough memories were sampled in order for participants to provide those negative memories 

which instantiate the reliving process.

4.6.12.2 Emotional intensity o f memories as a plausible explanatory factor

However, to follow an alternative line of enquiry, the lack of predictive effect for valence on reliving 

in this study may in part be explained in terms of the level of intensity of the emotion rather than the 

valence as such. A Chi-squared analysis revealed that there was a significant difference for the 

three emotional valence categories in terms of the level of emotional re-experiencing reported by 

participants. Positive memories in this case were more often rated at the higher emotional re- 

experiencing categories at the 75% level (20.7%) in comparison with negatively valenced 

memories (15.4%) and neutral memories (0%). Thus, it would appear that a plausible explanation 

of such findings in contrast to those in the previous validation study, can potentially be reconciled if 

one accepts that the events that are relived are those which are subjectively rated as altogether 

more intense or arousing than their non-relived counterparts, as has been consistently 

demonstrated. The question regarding the predictive value of emotional valance becomes 

somewhat redundant in this light, given that it is the Intensity or degree of arousal which ensues 

during the emotional re-experiencing process, which appears to be the more salient factor in the
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subjective reliving phenomenon. One must hypothesise that had the emotional re-experiencing 

rating scale been administered to participants in the previous validation study in Chapter 3, a 

similar effect for the magnitude of re-experiencing would emerge, namely that the negative 

memories found to be clear predictors of autonoetic consciousness would be subjectively rated at 

higher levels in terms of emotional intensity.

4.6.13 Rehearsal of Memories and the subjective recollective experience 

4.6.13.1 Covert rehearsal

It was hypothesised in Chapter 3 that the repeated rehearsal of a memory could either facilitate or 

impede the instantiation of autonoetic consciousness in one of two ways. If a Multiple Trace theory 

(Nadel & Moscovitch, 1997) perspective is adopted, it is conceivable that the rehearsal of a 

memory will result in the re-encoding and strengthening of that memory via the creation of a new 

hippocampally-mediated trace, thus ensuring more enduring evocative memories. However, there 

is an alternative possibility that the repeated rehearsal of an event could potentially culminate in the 

semanticisation of that memory essentially stripping it of the rich recollective phenomenological 

aspect resulting in its representation largely as an overgeneral “gist” of the original event. In the 

validation study (Chapter 3) it was demonstrated that it is the former interpretation of memory 

rehearsal that appears to be a significant predictor of reliving an event, namely that frequent 

thinking or talking about the past event serves to reinforce or preserve the autonoetic flavour of the 

memory during subsequent recall.

In the present study, a significant difference was found between the participant groups in terms of 

self-rated covert rehearsal of the memories. Elderly controls tended to report that they thought 

about past events “frequently” (23.1% of memories) in comparison with the MCI group (11.5%). 

Conversely, the MCI participants tended to endorse those categories of covert rehearsal that 

pertained to less frequent rehearsal such as “rarely” (47.9%) and “never” (17.7%) in comparison 

with the elderly controls (rarely: 31.5%, never; 2.8%). This may be reflective of a failure to engage 

in the recollective endeavour, potentially a consequence of the disconnection syndrome commonly 

observed in such populations as MCI and Alzheimer's disease (Hyman et al, 1984). Looking at the 

within-group differences across life epochs, there were no significant differences in self-rated 

judgments of covert rehearsal in the MCI group. However, in the elderly control group, a significant 

difference emerged whereby memories that were more recent tended to be rated as thought about 

“frequently” (Recent: 50.0%, Last week: 38.9%), whereas the reverse trend was found for the more 

remote epochs with Childhood and Early Adulthood more likely to be thought about “rarely” (50.0% 

and 38.9% respectively).

The explanatory power of covert rehearsal as a predictor of reliving was found to be highly 

significant, with the categories of “frequently” (odds ratio: 14.08) and “occasionally” (odds ratio: 

23.36) emerging as the most robust categories. This finding is closely in line with the results from 

Chapter 3, in which a recency effect was found specific to the healthy control participants, where 

the voluntary rehearsal of past events is concerned. It would appear that in both studies, control 

participants are more likely to engage in the recollection of events in close temporal proximity to the
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present day, to the relative neglect of more remote epochs, and as has been demonstrated by the 

regression analyses in both studies, this rehearsal serves to preserve the autonoetic character of 

the retrieved event. Such findings are closely aligned with those of Piolino et al (2004) and Piefke 

et al (2003) who emphasise the importance of considering the recency of events in the 

consideration of the subjective recollective endeavour.

4.6.13.2 Overt Rehearsal

The engaging in rehearsal of memories via talking about the event has been shown in Chapter 3 to 

exert a significant predictive effect on the type of consciousness accompanying recall, similar to the 

previous discussion of covert rehearsal, in the present study, a significant difference in terms of 

the frequency of overtly rehearsing the past event was found between the participant groups, with 

amnestic MCI participants tending to use the categories of “frequently” (3.1%) and “occasionally” 

(24.0%) less often than their control counterparts (13.0% and 35.2% respectively). Furthermore, 

the MCI participants self-rated their discussion of past events as occurring much less frequently 

with the use of the ratings category of “never” (33.3%) more often than in elderly controls (8.3%). 

This difference in both the covert rehearsal (thinking about a past event) and overt rehearsal 

(openly discussing a past event) may reflect the underiying pathology characteristic in amnestic 

MCI, manifesting in difficulties in the spontaneous bringing to mind of past events unless prompted 

with specific cues in order to access the stored information.

A within-group analysis across life epochs revealed that there were no significant differences in 

overt rehearsal in the MCI group, with MCI participants self-reporting that they engaged in talking 

about past events roughly with the same frequency for all memories across the lifespan. In the 

elderiy control group, significant differences were found in terms of the self-rated overt rehearsal 

across life epochs, with memories in the more recent epochs discussed more “frequently” (Recent: 

33.3%, Last week: 27.8%) in comparison with the more remote epochs (Childhood: 0%, Eariy 

Adulthood: 0%). Furthermore, the more remote memories were more often described as being 

“rarely” discussed (Childhood: 55.6%, Early Adulthood: 66.7%). As with the validation study in 

Chapter 3, there was a significant predictive effect for overt rehearsal where reliving is concerned, 

with the categories of “frequently” (odds ratio: 12.35) and “occasionally” (odds ratio: 14.29) exerting 

the largest effect. The findings from the current study fall in line with those reported in Chapter 3, 

with both factors of “covert” and “overt” rehearsal, potentially representing overlapping constructs, 

implicated in the subsequent reliving of past memories. A likely explanation is that of a recency 

effect, whereby it has been shown that more recent memories are likely to be both thought and 

talked about more frequently, alongside the finding that many of the autonoetic markers are more 

commonly reported in the more recent epochs. The nature of this relationship potentially could 

operate in two ways, with the rehearsal of memories serving as a mechanism to preserve and re- 

instantiate the autonoetic flavour of these memories via a re-encoding process. However, it 

remains a possibility that it is the more recent memories that are more vivid and autonoetically rich, 

thus prompting individuals to engage in the recollective enterprise more often. Further research is 

required to tease apart the direction of this relationship in order to establish the potential driving

459



mechanism underlying the engagement of the episodic memory system during recall of past 

events.

4.6.14 Age o f Memories and the subjective recollective experience

In the validation study described in Chapter 3, evidence was presented for both an epoch effect 

and an age of memory effect, most likely intertwined, whereby memories from more recent epochs 

and therefore “younger” memories, were more likely to be relived in terms of a rich autonoetically 

driven effect. In the present study, fewer memories were sampled from across the lifespan, and 

thus the regression analysis was hampered to an extent by the smaller sample size. However, 

when the age categories were recombined into broadly similar brackets to those used in Chapter 3, 

a significant predictive effect for age of memory on reliving judgments was found. The main 

category to emerge as exerting a powerful effect where reliving judgments were concerned was 

that of “less than 5 years old” for which an odds ratio of 3.18 was obtained. This age category 

maps directly onto the life epoch of “Recent Period” on the EAMI, and lends credence to the 

findings reported in this study and that of Chapter 3, whereby markers of autonoetic consciousness 

appeared particularly robust in the Recent period mediating the more frequent occurrence of rich 

episodic recollection.

As has been discussed previously, the length of retention interval between time of encoding and 

retrieval has been shown to exert a considerable effect upon both the recollective experience and 

the qualitative characteristics ascribed to such memories. Piolino et al (2004) demonstrated that 

the recall of recent ABMs (0-1 year) principally activated the left dorsolateral prefrontal cortex, 

whereas the retrieval of remote memories (5-10 years) activated the inferior parietal cortex 

bilaterally. Furthermore, there was more hippocampal activity for remote memories than for recent 

ones and preferential right-sided involvement of the hippocampal responses irrespective of 

remoteness. Whilst one could argue that the classification of memories aged between 5-10 years 

may not necessarily constitute that of remote memory per se, the results regarding the recent 

ABMs are nevertheless relevant for the present study. As has been consistently demonstrated, 

memories recalled from the Recent Period on the EAMI tended to be rated higher in terms of the 

accompanying behavioural markers of autonoetic consciousness, and benefiting from a higher 

level of contextual details in the healthy elderly control group.

4.6.15 Memory for “Last Week”

The rationale for the “creation” of a veridical memory whereby level of contextual detail, retention 

interval, and emotionality could be controlled has been described in detail. It was deemed 

important to analyse this memory as a separate entity as means of teasing apart the various 

phenomenological aspects of autobiographical recall in general and its presentation or degradation 

within the MCI participant group. Furthermore, as has been demonstrated throughout this thesis, 

the importance of controlling for the length of time between the encoding of an event and its 

subsequent retrieval is relevant where the reliving of that past event is concerned. As discussed, 

researchers such as Piefke et al (2003) have demonstrated the differential activation of the 

hippocampal formation for recent relative to remote memories. In keeping with such findings, it
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was hypothesised that the most recent memories in the present study, namely those recalled from 

the “Last week” time period, should ideally show the highest levels of autonoetic consciousness as 

indexed by judgments of reliving. This did not appear to hold true given that it was the Recent 

Period that exerted a significant predictive effect on the regression equation for reliving judgments, 

whereas memories for the test session last week did not exert any significant explanatory effect. 

Thus it would appear that recency of memories alone cannot be invoked to predict whether a 

memory will be infused with autonoetic consciousness during recall.

4.6.15.1 Level of contextual detail for the recall of the memory for “Last week”

Memohes for the testing session last week appeared to benefit from the highest level of contextual 

details, most notably in the elderly control group, in which the memory for last week was recalled at 

a significantly higher level of contextual detail in comparison with all other life epochs, with an 

average score of 6.36 out of a maximum of 7 points. Recall of contextual details in the MCI group 

did not show such a clear pattern, with the memory of last week proving more detailed than the 

Middle Adulthood and Later Adulthood memories recalled, yet not differing significantly from the 

Recent period memory. As has been argued consistently throughout this thesis, the mere 

presence of contextual details is not sufficient for the instantiation of autonoetic consciousness 

enabling one to re-experience the original event. This is evident where the memory of last week is 

concerned, as there was no significant difference in terms of reliving judgments across epochs in 

either participant group. Despite the fact that control participants proved particularly adept at 

recalling the contextual details surrounding the events of last week, this ability did not translate into 

the imbuing of memories with autonoetic consciousness, as only two of the eighteen healthy 

control participants conferred a judgment of reliving on this memory during recall. A similar pattern 

was evident in the MCI group, where three out of sixteen participants claimed to relive the event 

from last week. When a regression analysis was run focusing solely on the variables from the last 

week memory, the only predictor to emerge was that of low re-experiencing ratings for that memory 

exerting a significant effect where judgments of “looking back” are concerned (odds ratio: 24.00). It 

would appear that the memory for last week, whilst retaining many of the features one would 

presuppose are necessary for the infusing of autonoetic consciousness, ultimately lacks some vital 

element which engages the episodic memory system and facilitates the subjective experience of 

mental time travel.

4.6.15.2 Analysis of markers of autonoetic consciousness specifically in the memory for 

“last week”

It was thus deemed necessary to investigate the prevalence of those markers of autonoetic 

consciousness which were found to exert a considerable predictive effect on reliving judgments 

specifically within the healthy elderly control group, namely viewer perspective, continuity of visual 

imagery, emotional re-experiencing, and overall re-experiencing, in order to tease apart the 

potential role of these markers in the relative presence or absence of autonoetic reliving in the Last 

week epoch.
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4.6.15.3 Viewer perspective in the memory o f last week

Where the viewer perspective of the memory is concerned, there did not appear to be any 

difference of note between the prevalence of the “own eyes” and “third person’’ perspectives in the 

Recent Period memory and the last week memory. In the Recent period, the “own eyes" 

perspective was adopted by control participants 9 times in comparison to 8 times for the last week 

memory. Where “third person” perspective was concerned, a similar trend was evident with this 

perspective being adopted 7 times for the recent memory in compahson with 9 times for the last 

week memory, and finally, a mixture of both perspectives was used twice in the Recent period 

compared with once in the last week memory. The utilisation of the two distinct viewer perspective 

does not vary to any appreciable degree between the two memories, prompting one to speculate 

that this is not likely to be the factor which discriminates between the two time periods, and is 

therefore not the predominant driving factor in the mechanism of instantiating autonoetic 

consciousness.

4.6.15.4 Continuity o f visual imagery in the memory o f last week

Continuity of the visual imagery during recall of a memory was not found to differ between the two 

time periods in the healthy control group. In both the recent period and last week memory, one 

memory was viewed as a continuous “video” running seamlessly from one moving scene to the 

next. The viewing of the memory as discrete “video clips” also appeared to be similarly adopted in 

both time periods with 9 instances in the Recent period as compared with 11 in the last week 

memory. This trend continued with similar levels of viewing the memory as one moving image, 

with this continuity level reported 5 times and 3 times in the Recent and last week periods 

respectively. Finally, there were no differences at all between the reporting of snapshots in 

sequence and single snapshots for the two epochs, and similar to the utilisation of a particular 

viewer perspective discussed above, it would seem that the continuity of the imagery in recalled 

memories did not differ between the recent period and the memory for last week.

4.6.15.5 Overall re-experiencing o f the memory o f last week

It has previously been demonstrated that the rating scale for overall re-experiencing of a memory 

exerted a significant predictive effect where judgments of reliving are concerned, and notably that 

an absence of re-experiencing was an efficient predictor of judgments of “looking back”, taken to 

index noetic consciousness, prompting one to surmise that the memory in question was not reliant 

on the episodic memory system. Comparing the ratings of re-experiencing between the Recent 

period and the memory for last week, differences were noted where lower ratings of re- 

experiencing are concerned. 66.7% of Last week memories were rated at the 0% level of re- 

experiencing in comparison with 38.9% of Recent period memories, suggesting that healthy control 

participants were less likely to re-experience the memory from last week. There was no difference 

at the 25% level of re-experiencing with 11.1% of memories from both epochs being rated as such. 

However, as the magnitude of re-experiencing increased, the differences between the two epochs 

was less clear cut with 38.9% of recent period memories judged to be re-experienced at the 50% 

level in comparison to only 11.1% in the last week category. For memories being re-experienced 

at a level of 75%, 11.1% of the last week memories were judged at this level, yet none of the
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memories from the Recent period were labelled as such. At the top-end level of re-experiencing 

(100% level), the converse trend was seen, with only the memories from the Recent Period 

reported at this level (11.1%). It would appear that one can disentangle the two types of memory 

more so at the lower levels of re-experiencing with the memory for last week more likely to be 

subjectively reported at the 0% re-experiencing level. However, as one progresses to higher levels 

of re-experiencing it becomes increasingly difficult to tease apart the key differences between the 

two memories, which tentatively suggests that perhaps overall re-experiencing is not the most 

significant behavioural marker in differentiating between the recent period memories and those for 

the test session the preceding week.

4.6.15.6 Emotional re-experiencing in the mennory for last week

The final behavioural marker of autonoetic consciousness that was deemed of particular interest in 

potentially elucidating the key differences between the recent period memories and those for the 

test session “last week” was that of emotional re-experiencing. Whereas the rating scale for overall 

re-experiencing pertained more to the global measure of re-experiencing elements of the memory 

such as thoughts and details, the rating scale of emotional re-experiencing sought to focus 

exclusively on the affective aspect of the autonoetic experience. Firstly, the descriptions of the 

memories in terms of emotional valence were analysed and it was found that healthy controls 

appeared to judge the memory for last week as either positive (44.4%) or neutral (38.9%) whereas 

the memory for the Recent Period was more likely to be judged as positive (72.2%) as opposed to 

neutral (5.6%). This difference in terms of the emotional valence of the events may have arisen 

due to the variation in probing for memories from the two life periods. Where the memory for “ last 

week” is concerned, participants were instructed to recall a clearly defined, time-locked specific 

event that may not be construed as having any emotional connotation. By contrast, the memory for 

the Recent period involved participants self-selecting those memories that were most likely 

personally significant and salient for the time period in question. Those memories are intuitively 

more likely to be emotionally charged and self-referential, and one might speculate therefore more 

amenable to the re-feeling or re-experiencing of that emotion during subsequent recall. The types 

of positive events recalled during the Recent Period tended to mostly involve trips abroad (9), 

occasions such as weddings, anniversaries and parties (4), whereas the negative events 

concerned such occasions as illness or death of a spouse (2) and accidents (2). It is likely that 

such personally significant and life-changing events may imbue the recollection of that occasion 

with a more powerful and emotionally evocative quality.

Where the ratings of the emotional re-experiencing of these events are concerned, differences 

were evident between the recent period and the memory for “last week”. At the 0% level of 

emotional re-experiencing, more memories were judged as such by healthy controls in the last 

week memory (50%) as opposed to the Recent period (22.2%). Whilst none of the memories for 

the Recent period were rated at the 25% level of emotional re-experiencing in comparison to 11.1% 

o f last week memories, there was little difference at the 50% level of emotional re-experiencing 

either, with 22.2% of last week memories and 27.8% of Recent period memories judged as such. 

However, at the 75% level of emotional re-experiencing, 16.7% of last week memories were rated
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as such in stark comparison to 50% of the memories from the Recent period, indicating that the 

emotional tone of those self-selected memories from the recent period were more likely to be re

experienced at higher levels in comparison to those memories that participants were constrained to 

recall from last week. Events such as the recall of the occurrences that transpired during the 

hospital visit may not carry the same emotional import or may not be perceived as an emotional 

occasion from the outset by participants, and one might speculate that had the current study 

participants been requested to describe a vivid event that had occurred during the last week, the 

test session might not necessarily be the one chosen for such purposes. Thus it could be argued 

that the nature of the test procedure and the degree of constraint placed upon participants during 

the EAMI assessment may exert some influence in the subsequent judgments of reliving conferred 

by participants onto the recalled event.

4.6.15.7 Importance of emotion for the subjective recollective experience

Whilst the events recalled during the Recent period may not fall discretely into specific time-locked 

instances, and may pertain more so to events that unfolded over the course of a number of days, 

as is the case with holidays described by participants, the details for such broader recent memories 

was slightly, although not statistically significantly, lower for control participants (mean: 5.11) in 

comparison to the recall of contextual details for the test session last week (mean: 6.36). However, 

as has been demonstrated, participants were more likely to report feeling as though they were 

mentally reliving the memory for those self-selected recent events. As Sharot, Delgado and Phelps 

(2004) argue, studies examining memories of highly arousing real-life events have shown that the 

subjective sense of remembering emotional events can be heightened relative to that for neutral 

events, even when the objective accuracy of these memories are the same (Talarico & Rubin, 

2003). Sharot et al (2004) have further shown that there is a differentiation in the neural systems 

accompanying the subjective feeling of recollecting emotional and neutral stimuli that may underlie 

the enhancement of the feeling of remembering with emotion. Using negatively arousing and 

neutral photographs, it was found that discrete sub-regions within the medial temporal lobe can 

independently differentiate recognition judgments associated with the subjective sense of 

remembering for emotional and neutral material. Sharot et al (2004) interpreted their findings as 

pointing towards the amygdala as a crucial structure in selectively responding to emotionally 

“remembered” photographs using the R/K procedure. Remember judgments were associated with 

enhanced activity in the amygdala for emotional material, and with enhanced activity in the 

parahippocampal cortex for neutral material. This is in keeping with much of the literature 

mentioned previously indicating the link between the amygdala and emotional arousal (Glascher & 

Adolphs, 2003) and specifically in the modulation of encoding and consolidation of hippocampal- 

dependent memohes (Phelps, 2004). Furthermore, behavioural studies have reported an 

enhancement of the subjective feeling of remembering for emotional events, which was 

independent from effects on accuracy (Brown & Kulick, 1977; Winograd & Neisser, 1992) thus 

reinforcing the conviction of the present research that the details of a memory are not the key 

mediating factor in the re-experiencing of that event.
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4.6.16 Performance on neuropsychological tasks

4.6.17 Tests of Frontal Lobe Function

As mentioned previously, the rationale for including a test battery aiming to tap into various aspects 

of frontal lobe function was twofold; (i) to provide a number of dimensions for inclusion in an overall 

factor analysis in order to ascertain which, if any, of the behavioural indices of autonoetic 

consciousness loaded highly on the executive domain, and (ii) in an exploratory capacity to assess 

the magnitude of deficit on such executive function tasks in a sample of healthy elderly controls 

and amnestic MCI participants. The former of these objectives will be discussed in the final section 

of this discussion, having firstly examined the patterns of deficits along the frontal domain within the 

two participant groups.

4.6.17.1 Digit Span Task

Digit span repetition appears to be more vulnerable to left hemisphere involvement than right 

hemisphere or diffuse damage (Hom & Reitan, 1984). As one progresses from the early mild stage 

of dementia to more moderate stages, forward span becomes noticeably reduced in length 

(Storandt, Botwinick, Danziger, 1989). In the current study, no differences were found between the 

participant groups, with MCI participants and healthy elderly controls performing at the same level 

in terms of total score on the digit span task. When the individual subscales were analysed 

separately, it was found that on the digit fonwards trial, participants in both groups scored 

significantly higher than the digit backwards trials. This is not surprising given that digit span 

forward is a measure of short-term memory, yet when the digits are to be reproduced in reverse 

order working memory is recruited. However, no group differences were evident on either of the 

subscales. Belleville et al (1996) propose that a deficit in working memory is one of the very 

earliest signs of dementia, and Kalbe et al (2004) demonstrated that MCI participants were 

significantly impaired on the digits backwards subtest in comparison with elderly controls. 

However, the MCI sample in the present study may represent something of a more functionally 

intact group due to the stringent inclusion criteria adopted in this study in order to ensure a 

relatively “clean” picture of medial temporal lobe pathology. Given that the main brain regions 

implicated in prodromal Alzheimer’s disease are the hippocampal complex, the anterior and 

posterior cingulate and the inferior parietal cortex (Johnson & Albert, 2003), it is not surprising that 

the two participant groups have been shown to perform at the same level on this task. 

Furthermore, Lezak et al (2004) have commented that digit span tests are among the tests least 

sensitive to dementia.

4.6.17.2 Spatial Span Task

The Corsi block spatial span test is considered to be the right hemisphere analogue task to 

complement that of the digit span task with the candidate neural substrates recruited including the 

right inferior parietal lobule and the right prefrontal cortex (Jonides et al, 1993), and this is further 

confirmed by Kessels et al (2001) who found that right temporal lobectomy patients performed 

more poorly than those with lesions on the left. In the present study, in contrast with the digit span 

task, total spatial span was found to differ significantly between the two groups, with elderly 

controls performing at a higher level than the MCI participants (fonwards mean difference: 1.03,
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backwards mean difference: 0,97). However, looking at the task subscales separately using a non- 

parametric analysis, no group difference was found, nor was there any significant difference within 

tasks between the forwards and backwards subscales. These anomalous findings may be 

explained in part by the relatively small difference between the groups, which becomes masked 

once a non-parametric statistical analysis is applied for the forwards and backwards subscales. 

Perhaps with larger sample sizes, the differences between the groups would be more robust. As it 

stands, there does not appear to be any overly striking differences between the groups where 

spatial span is concerned, suggesting that the present sample of MCI participants are not overly 

compromised where the working memory aspect of executive function is concerned. Della Salla et 

al (2005) reported that their sample of MCI participants did not fall below the prescribed cut-off 

points for either digit span or spatial span performance, which is in keeping with the findings that 

have emerged from the present study with MCI participants performing at approximately the same 

level as healthy elderly controls.

4.6.17.3 Letter fluency

In contrast to the results from the validation study in Chapter 3, in which a clear impairment in the 

generation of words beginning with the letters F, A, S was demonstrated in the Alzheimer patient 

group compared with healthy elderly control participants, the same difficulty was not observed in 

the MCI group in the present study. There were no significant differences between participant 

groups on the letter fluency task (C, F, L), a finding similar to results reported by Van der Flier et al 

(2002) in which healthy elderly controls and MCI participants were shown to perform at the same 

level on the CFL letter fluency task. Letter fluency has been shown to recruit the left prefrontal 

cortex (Phelps et al, 1997) and represents more of a frontal-subcortical task, which may point 

towards its preservation in the MCI group, when the locus of pathology is known to reside 

predominantly in and around the medial temporal lobes.

4.6.17.4 Category fluency

Whereas letter fluency is purported to assess executive function, the category fluency task is 

associated more so with semantic memory and contingent on the functioning of the left inferolateral 

temporal neocortex (Hodges & Patterson, 1995). A significant group difference was found on the 

category fluency task, with healthy elderly controls performing at a significantly higher level than 

the MCI participants (Mean Difference: 12.48). Monsch et al (1992) have argued that the 

superiority of category fluency in terms of its discriminative capabilities is due to its dependence on 

the structure of semantic knowledge, which is known to deteriorate in the early stages of 

Alzheimer’s disease. As was previously demonstrated in Chapter 3, both young and elderly 

controls performed at significantly higher levels than the Alzheimer patients on the category fluency 

task. It is interesting that the category fluency task retains this discriminative validity in separating 

out the healthy elderly controls from the MCI participants in the present study. This difference is 

most likely attributable to the locus of pathology known to manifest in MCI, namely involving medial 

temporal lobe structures, with spreading to temporal neocortex as the disease progresses 

(Petersen et al, 2006).
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4.6.17.5 Trail Making Tasl<

The differences in time taken to complete both parts of the Trail Making Test (TMT) were 

compared, and a significant group effect was found with elderly controls performing the task 

significantly faster than the MCI participants. Chen et al (2000) have argued in favour of the 

possible predictive role of the TMT, particularly Part B, with the suggestion that executive 

dysfunction is an early manifestation of incipient Alzheimer’s disease, in conjunction with well- 

documented memory impairments. Chen et al further recommend the supplementing of screening 

for pre-symptomatic Alzheimer's disease using standard measures of delayed recall with tests of 

executive function such as the TMT Part B. However, other researchers have failed to find any 

striking impairments on the Trail Making test, for example Della Salla et al (2005) noted that all 

participants in their MCI sample scored above the cut-off points recommended for this task. There 

is mounting evidence to suggest that there are multiple sources of heterogeneity within the 

classification of MCI (Petersen et al, 2001), and given that the present study's sample is conceived 

of as a multi-domain group, with impairment extending beyond the domain of memory, it is not 

surprising that some compromise of executive function has been found within the present group. 

The current findings are consistent with those reported by Tabert et al (2006) who found that 

deficits in verbal memory and psychomotor speed/executive function in MCI participants strongly 

predicted conversion to Alzheimer's disease.

4.6.17.6 StroopTask

A significant difference was found between the participant groups on the Colour-Word component 

of the Stroop task, which is proposed as an efficient measurement of the capacity for inhibition of 

an over-learned response, demonstrated to rely largely on the right anterior cingulate (Mead et al, 

2002). In the present study, a significant difference was reported between the groups, with the 

elderly control participants performing at a significantly higher level than amnestic MCI participants. 

Previous studies of the Stroop task have found age-related changes in the effectiveness of 

attentional control (Brink & McDowd, 1999; West, 1999b), which Milham et al (2002) propose may 

be attributable to age-related changes in structure and function of the prefrontal cortex and 

associated regions such as the parietal cortex. However, within the current sample of MCI 

participants it would appear that something other than general cognitive slowing may account for 

such differences between participant groups given that Tabert et al (2006) reported that amnestic 

MCI participants with additional deficits in other cognitive domains are the ones most likely to 

convert to Alzheimer's disease within three years of follow-up. As such, the present findings 

presumably reflect the underlying disease process in the MCI group. These findings are consistent 

with the assertions of Perry and Hodges (2000) who reported that tests of selective attention are 

the most sensitive indicators of pathology beyond medial temporal lobe areas.

4.6.19.7 Frontal lobe functioning in MCI

On the basis of the tests of frontal lobe function, it would appear that the current sample of MCI 

participants show elements of compromised function on certain frontal tasks, namely category 

fluency, the Trail Making Test and the Stroop task. Whilst the locus of pathology in MCI is 

generally believed to reside in and around medial temporal lobe areas, the current findings would
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suggest that MCI participants, particularly those of a multi-domain nature, can be dissociated from 

healthy elderly controls on the basis of certain well-chosen tasks of frontal lobe function, most likely 

attributable to the disruption of the cortical circuitry connecting frontal structures with medial 

temporal lobe regions.

4.6.18 Hippocampal Function Battery

It is well documented that individuals diagnosed with MCI can be distinguished from healthy elderly 

controls via volumetric analysis. Penannen et al (2004) have argued that compared with controls, 

the volumes of the entorhinal cortex and hippocampus are significantly reduced in participants 

diagnosed with MCI. The inclusion of a comprehensive battery to assess performance across a 

broad range of hippocampal-dependent tasks represents an attempt to assess the functional 

decline in MCI that occurs in conjunction with this volumethc loss in the medial temporal lobe 

structures. Furthermore, as with the frontal function battery, it was deemed of fundamental 

importance to include an in-depth assessment of hippocampal function in order to conduct a factor 

analysis from which tentative hypotheses could be made regarding the contribution of the 

hippocampus to episodic autobiographical reliving, given its central role in declarative memory.

4.6.18.1 RBANS Story Memory  -  Immediate and Delayed Recall

The inclusion of the acquisition tasks on the RBANS represented an attempt to elucidate the 

degree to which both immediate and delayed recall of new information can be impaired in MCI. 

Petersen et al (1997) state that most individuals who are ageing normally but who have co-morbid 

illnesses will exhibit a mild decline in the capacity to acquire new information, and furthermore, 

delayed recall of previously learned material may also be slightly impaired (Petersen et al, 1992). 

However, in MCI, the acquisition of information is defective and the delayed recall of such 

information is significantly impaired (Petersen et al, 1994). Consequently, memory tasks 

emphasising the acquisition and recall of information tend to be highly sensitive indices of early 

disease (Petersen et al, 1997). Significant differences were found between the participant groups 

on this measure, with the MCI participants displaying considerably impoverished recall across both 

the immediate and delayed components of the task. This corroborates the previous assertions of 

Petersen et al (1997) with MCI participants demonstrating increased compromise of function where 

acquisition of material is concerned.

4.6.18.2 Face Name Pairs Association Task

In previous studies, the forming of novel face-name associations has been shown to represent 

quite a sensitive task of hippocampal function, given the requirement of a formation of an 

association across both visual and verbal domains, and considering the fact that first names are 

often arbitrarily assigned to the stimuli, this is not conducive to the formation of associations 

(Sperling et al, 2003). It was decided to study associative encoding in the present study as the 

hippocampus is proposed to assume a crucial role in binding together previously unrelated items of 

information (Eichenbaum, 1997). Sperling et al (2003) have reported differential alterations of the 

patterns of activation involved during the encoding of novel associations in the early stages of 

Alzheimer’s disease. Age related changes in healthy ageing appeared to be related to alterations
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in the fronto-parietal regions involved in complex attention, whereas the changes in AD seemed to 

reflect alterations in the hippocampus and related regions in medial temporal memory systems. In 

the present study, significant differences between the two groups across all four learning trials were 

found, with healthy elderly controls consistently performing at a significantly higher level than the 

amnestic MCI participants. This finding is consistent with the clinical picture for amnestic MCI, 

whereby anecdotal evidence points to the commonplace nature of forgetting names for recognised 

faces.

In a similar study, Dickerson et a! (2005) compared the performance of MCI participants with those 

of healthy controls and Alzheimer disease patients. Interestingly, they reported no difference 

between the older controls and MCI participant groups on a post-scan associative memory task, 

which is at odds with the findings of the present study. However, Dickerson et al (2005) assessed 

participants using a recognition memory task, which is more reflective of implicit memory and does 

not necessarily recruit the same neural substrates as the more associative face-name recall 

components of this task used by other researchers (e.g. Zeineh et al, 2003). Recognition memory 

was found to be less compromised in the mild Alzheimer participants in Chapter 3, in comparison 

with their performance on measures of delayed recall, which may explain the findings of Dickerson 

et al (2005), and as such may be more indicative of the task demands as opposed to similarities 

between the elderly controls and MCI participants.

4.6.18.3 Rate o f acquisition o f face name pairs across learning trials on the Face Name

Pairs task

Looking at the rate of acquisition across learning trials on the Face Name Pairs task in the healthy 

elderly control participants, significant differences were found between the second and third trial, 

reflecting a clear increase in learning as the task progressed. However, no further learning took 

place between trials 3 and 4, suggesting that a possible end point in acquisition had taken place, 

without resulting in a ceiling effect. Elderly control individuals may indeed have a natural limit for 

the amount of information they are able to make lasting associations for, and in this case, it would 

appear that this saturation or end point occurred with the learning of on average 5 pairs of face- 

name associations. In the MCI group, there was a significant difference in acquisition between 

trials 1 and 3, with the recall of face name pairs peaking in Trial 3 (Mean recall: 2.44 face-name 

pairs). Similar to the elderly control group, it would appear that upon three subsequent 

presentations of face-name pairs, a natural saturation point occurs with the additional fourth 

learning trial conferring little to no further benefit in terms of recall.

4.6.18.4 Face Name Pairs Deiayed Recall

The delayed recall component of the Face Name Pairs task proved adept at discriminating 

between participant groups, with elderly controls performing at significantly higher levels than the 

amnestic MCI group. Elderly controls tended to recall on average 2.65 more face-name pairs than 

the MCI participants, who in turn exhibited severe difficulties on this component of the task. 

However, it was interesting that the average number of face name pairs correctly recalled within
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the healthy elderly control group was 4.33 pairs out of the maximum of 6 pairs indicating a less 

than perfect affinity for associative recall of this nature.

4.6.18.5 Face Name Pairs Free Recall

As a means of dissociating the recall of associative information from the learning of single item 

information, participants were asked to provide as many of the 6 names used as stimuli in the face 

name task in a free recall task. A highly statistically significant difference between the two 

participant groups emerged, with elderly controls recalling on average 5.56 of the 6 names, in 

comparison with 2.82 names in the MCI group.

It was then decided to compare the scores obtained by both participant groups on the delayed 

associative recall test with that of the free recall test, in order to establish whether participants 

exhibited any differences across test items, which in itself would provide evidence for impaired 

associative learning on this task. In the elderly control group, there was a significant difference 

between performance on the delayed associative recall aspect of the task and the free recall 

component, with elderly controls recalling on average 1.22 more items on the free recall subscale. 

Likewise, in the MCI group, a significant difference emerged with MCI participants recalling on 

average 1.13 more items on the free recall subscale. This is a finding of utmost importance and 

relevance for the recall of episodic events, given that the free recall subtest is intended to index 

single-item learning, whereas the delayed recall component of the face name task is argued to 

represent the domain of associative recall. The fact that both healthy controls and MCI participants 

exhibited better levels of performance on the free recall trials would indicate that the names 

corresponding to each of the faces on the task were encoded to a certain extent, yet it is the 

associative binding of these stimuli to the photographs, relying heavily on the integrity of the 

hippocampus, that appears to be compromised to a limited extent in the elderly control group and 

more appreciably in the amnestic MCI participants.

4.6.18.6 An associative deficit hypothesis accounting for the current findings

Schacter and Wagner (1999) have suggested that tasks that require relational or associative 

processing between stimuli are more likely to activate anterior regions of the hippocampal 

formation, as opposed to tasks that require processing of single stimuli, which tend to activate 

posterior hippocampal and parahippocampal regions (Wagner et al, 1998b; Kirchhoff et al, 2000). 

Remembering the name of a given face involves binding a specific name to a specific face and this 

face name association may indeed be particularly challenging because it requires the formation of 

a novel association between inherently unrelated items of information across visual and verbal 

domains (Sperling et al, 2003). The current findings are consistent with the assertions of Naveh- 

Benjamin (2000) who has proposed an associative deficit hypothesis which focuses on the 

distinction between memory for single units and memory for the association between these units. 

Accordingly, elderly adults’ deficiency in creating and retrieving the links between single units of 

information is one of the main factors that lead to poorer episodic memory in comparison with 

younger controls, due to their difficulties in creating cohesive episodes via associative processes. 

A large body of evidence points to one primary role of the hippocampal formation in episodic
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memory namely the formation of new associations between previously unrelated items of 

information (Squire & Zola-Morgan, 1991; Eichenbaum et al, 1996) with Henke et al (1997) further 

confirming that the associative elements of certain tasks seem particularly necessary for strong 

hippocampal activation.

4.6.18.7 Differential roles o f anterior and posterior hippocampal formation 

Sperling et al (2003) note that there is some neuroanatomical and clinical support for a differential 

role of the anterior and posterior regions of the hippocampal formation in associative memory 

function. The most distinguishing feature of the anterior hippocampal formation lies in its 

connections to neocortex (Moser & Moser, 1998, review) with the primary input from neocortical 

areas into the hippocampus occurring anteriorly via the entorhinal cortex, commonly referred to as 

the perforant pathway (Van Hoesen, 1982). The perforant pathway is believed to be of critical 

importance in memory function and the disruption of this pathway is known to occur early in the 

pathophysiologic progression of Alzheimer’s disease, producing profound memory impairments 

(Hyman et al, 1984). Indeed it has been demonstrated that Alzheimer patients exhibit significant 

deficits in associative memory very early in the course of the disease (Morris et al, 1991; Fowler et 

al, 2002) a finding that has been corroborated robustly via the use of the EAMI in Chapter 3. The 

disruption of the perforant pathway may therefore account for the impaired associative learning 

exhibited by the MCI participants in the current study in comparison with healthy elderly controls on 

both the EAMI and also the face name pairs associative task.

Kroll et al (1996) have reported that patients with damage to the hippocampal formation suffered 

from a selective impairment in binding the constituent parts of individual stimuli in memory, yet 

these patients retained some ability to remember studied stimulus parts but not the combinations of 

parts. This is further supported by the findings from the current study, in which the MCI participants 

demonstrated, albeit at a considerably reduced level, some elements of having encoded the single

item stimuli and were capable of recalling some of the component names during the free recall test. 

This seems particularly important in light of the findings reported on the EAMI events schedule, in 

which both elderly controls and MCI participants were capable of recalling constituent elements of 

various events as indexed by the details subscale, yet showed rather poor levels of autonoetically 

infused episodic memories. Taking the association deficit hypothesis as a potential framework, 

these deficits may in part be explained by the effects of age on medial temporal lobe and 

hippocampal activity, areas which are known to mediate mechanisms in the merging of different 

components of an episode into a cohesive unit. Thus the components of an autobiographical 

memory may be recalled in isolation from each other rather than as an associated integrated 

whole, the latter of which may potentially facilitate the instantiation of autonoetic reliving of that 

memory via the activation of anterior portions of the hippocampus known to be activated during the 

successful encoding of novel associations and relational processing of items (Davachi and 

Wagner, 2002).
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4.6.18.8 Landmark Recognition and Location Tasks

On the landmark recognition task, there were no significant differences between the two participant 

groups as evidenced by non-parametric analyses. Both elderly controls and the amnestic MCI 

participants appeared equally matched in their capacity to recognise and name common landmarks 

from around Dublin City Centre. Similarly, there was no evidence for any significant differences 

between the participant groups on the Landmark Location Task, with both healthy controls and MCI 

participants performing at similar levels of accuracy. However, there was a significant effect of 

gender on the landmark location task, with males performing at a significantly higher level of 

accuracy than females. It has been suggested that females rely more on landmark information in 

the environment (Saucier et al, 2002), which may account for the gender effect on the Landmark 

location task, as the stimulus map of Dublin city was essentially stripped of all orienting landmark 

information, which may have been an impediment in the female group. Burgess et al (2002) note 

that recognition-based tests of spatial memory, including the recognition of landmarks (Whiteley & 

Warrington, 1978) and topographical scenes (Warrington, 1996) have been associated with 

parahippocampal areas in neuropsychological studies (Bohbot et al, 1998). Recognition of spatial 

scenes has also been found to be impaired in right temporal lobectomy patients (Baxendale et al, 

1998a). In the present study, it may be the case that the MCI participants were not sufficiently 

compromised in order to affect their capacity for correct recognition judgments, in keeping with the 

assertions of Rugg and Yonelinas (2003) who note that disproportionate deficits in free recall 

compared with item recognition have been reported in some studies using amnesic patients (Hirst 

et al, 1986; Hirst et al, 1988; Isaac & Mayes, 1999), prompting Yonelinas et al (2002) to 

hypothesise that perhaps familiarity-based judgment is a parahippocampal function.

The present results are somewhat at odds with what one would hypothesise regarding the 

amnestic MCI participant group, given the fact that the pathology characteristic of this syndrome 

affects the entorhinal cortex, an anterior portion of the parahippocampal gyrus, even in the earliest 

stages of the disease process. One plausible explanation of the current findings may be that the 

Landmark Recognition and Location tasks simply are not sensitive enough to detect the early 

disease pathology that is present in MCI, but are perhaps more suited to selective impairments of 

the hippocampus as is the case in hippocampectomy patients as demonstrated by Mangaoang 

(2003) whereby both left and right hippocampectomy patients exhibited significantly poorer 

performance on the Landmark tasks in comparison with healthy young control participants.

4.6.18.9 Methodological issues regarding the Landmark Recognition and Location Tasks

A further confound is the possibility that the task stimuli may not lend themselves to clear 

identification even within the healthy elderly control group, as it was noted that these participants 

did not reach ceiling levels, managing to correctly identify on average 4.78 items out of a maximum 

of 6. During the course of testing, the experimenter noted that participants appeared to confuse 

buildings that were broadly similar to other common landmarks from the city centre in Dublin, for 

example, the GPO was often confused with the Bank of Ireland on College Green, and the 

Customs House was commonly referred to as the Four Courts. Participants also tended to confuse 

Christchurch Cathedral with St. Patrick’s Cathedral, which are in the same vicinity and look largely
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alike. It may be the case that the stimuli presented to participants in the current study were not 

photographed from the common canonical view that is traditionally associated with such 

landmarks, and as such, both elderly controls and MCI participants exhibited some difficulty with 

the task, potentially masking any further decrements in the MCI group.

4.6.18.10 Landmark Pointing Task

The results from the landmark pointing task were surprising given that there were no group 

differences in terms of the overall error score achieved by both healthy elderly controls and 

amnestic MCI participants. On average, healthy elderly controls were 30.21 degrees off target in 

their pointing estimates, as compared with 50.08 degrees of error in the MCI group, a difference 

that was not statistically significant. Furthermore, there were no significant differences in errors 

between each of the anchor positions used on the landmark task, i.e. between Trinity College 

Dublin, the GPO, and the Customs House, indicating that the three subcomponents of the Pointing 

Task were matched in terms of difficulty. It had previously been hypothesised that the Pointing 

Task could potentially serve as an ecologically valid analogue of mental spatial navigation, given 

that participants would most likely deploy some form of mental projection in order to envisage 

themselves at each of the three anchor landmarks and mentally navigate in space in order to 

efficiently complete the task. One possible explanation for the failure to find group differences on 

this task might be that of task difficulty. Elderly controls were found to express clear dislike for the 

task, commenting that they found it very difficult to imagine themselves at the particular landmark in 

question and were not entirely sure if they had successfully accomplished the task demands. 

Rather than failing to find impaired mental spatial navigation in the MCI participant group, it may be 

a case that the present task is simply too difficult for completion by even healthy elderly participants 

and such task demands potentially mask any between-group differences as a result. Furthermore, 

a gender difference was not found on this task, in contrast to the findings reported by Mangaoang 

(2003, unpublished thesis) whereby males were found to show higher levels of accuracy in pointing 

from two of the anchor landmarks in comparison with their female counterparts. The failure to find 

such a gender effect in the current study, might also hint at the high task demands whereby all 

elderly participants perform at a relatively low level.

4.6.18.11 Route Description Task

The three routes were summed together to give a total score for the Route Description task, and a 

multivariate analysis of variance revealed that there were significant group differences in terms of 

this overall score. Elderly control individuals scored at a significantly higher level than the amnestic 

MCI participants in their ability to describe a simple route from one location on a virtual 2-D map to 

that of a second location. As Kolb and Wishaw (1996) note, impairments of episodic and spatial 

memory are often the first symptoms experienced by patients with damage to the medial temporal 

lobe due to progressive pathologies such as Alzheimer’s disease, yet in the current task, the 

demands on spatial memory were considered to be relatively low, given the fact that participants 

were not required to memorise the route traversed but merely trace out and describe the best route 

to take. MCI participants were significantly more likely to choose incorrect routes in comparison
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with the elderly control participants, which may be a tentative indication of the beginnings of 

impairments within the domain of spatial memory.

It has been suggested that the parahippocampal gyrus is crucial for navigation and spatial mapping 

(Aguirre et al, 1998), with Mellet et al (2000) providing a further distinction between mental 

navigation and mental maps, with the latter taken to represent spatial information acquired from an 

exocentric or “survey” perspective, as is the case with the current Route Description task. On the 

other hand, mental navigation would be more closely aligned with the Hospital Route Description 

task described below, in which participants were required to build their spatial representation by 

actually navigating within a given environment. Mellet et al (2000) demonstrated the contribution of 

both common and distinct regions in the mental exploration of an environment learned in either 

route or survey perspectives, with a parietofrontal network involved in the general processing of 

spatial representations activated in both exploration tasks together with a right hippocampal area 

that may subserve a cognitive map common to both types of learning. However, additional 

processes are required to elaborate a cognitive map from route knowledge, expressed in the 

activation of additional regions including bilaterally parahippocampal gyrus for the processing of 

object landmarks.

4.6.18.12 Gender differences on the Route Description Tasl<

Interestingly, a gender difference was found on this Route Description task, whereby male 

participants exceeded the performance of their female counterparts in terms of the accuracy of 

their descriptions and omission of incorrect route choices (Males mean score: 12.71; Females 

mean score: 11.50). This gender difference is consistent with reports in the literature which 

suggest that males are more proficient in the use of Euclidean directions whereas females tend to 

utilise more personal descriptions employing landmarks (Dabbs et al, 1998). In the Route 

Description task, the map stimulus is essentially stripped of any landmark information, which may 

have contributed to the gender difference that emerged given that the information potentially 

utilised more often by women is absent from the task. In the current study, male participants were 

noted to provide more specific and precise descriptions, incorporating cardinal directions (north, 

south, east, west) or Euclidean terms (left, right) in their answers, in comparison to more general 

descriptions devoid of such terminology, for example “You go down here, around here and all the 

way along here to B.” This may explain the difference in scores obtained by males and females on 

the current task.

4.6.18.13 Hospital Route Description Tasl<

On the immediate recall section of the Hospital Route Description task, participants were required 

to recall as much of the route previously traversed as they could, with an emphasis on detail and 

accuracy. A multivariate analysis of variance revealed that there were significant group differences 

on this task, with elderly controls recalling significantly more detail from the route traversed. 

Whereas the Route Description task (see above) was concerned largely with a “survey” based 

navigation from one point to another, constituting a “mental map” task (Mellet et al, 2000), the 

present Hospital Route Description more closely resembles a mental navigation task, requiring the
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participant to mentally re-trace their steps and recount the various segments of the walk 

undertaken, demonstrated in previous studies to activate the parahippocampus bilaterally (Mellet et 

al, 2000).

Burgess, Maguire & O’Keefe (2002) argue that the dynamic process of extracting spatial 

information from navigating through an environment will invariably differ from the process of 

extracting that information from a two dimensional map or overhead view. Furthermore, scene and 

landmark information stored as retinotopic snapshots, as in the case of the landmark stimuli 

presented as photographs (see below) will differ from that stored as a result of navigating through 

the environment. A number of researchers have pointed to the role of the parahippocampal cortical 

areas in the iconic representation of scenes, with the hippocampus being required in addition when 

memory for locations in 3D space is required. Epstein and Kanwisher (1998) have demonstrated 

using functional neuroimaging that the perception of spatial scenes consistently activates the 

posterior right parahippocampal gyrus but not the hippocampus, as does the perception of 

buildings (Aguirre et al, 1998). Thus it can be hypothesised that effective performance on the 

current Hospital Route Description task is most likely contingent on the efficacy of the 

parahippocampal cortical areas, which enable individuals to process spatial scenes and extract 

spatial information in the form of iconic representations. The deficits exhibited by the amnestic MCI 

group point towards the underlying disease pathology known to accumulate around the 

parahippocampal gyrus, potentially culminating in a deficit in extracting relevant topographical 

information.

4.6.18.14 Gender differences on the Hospital Route Recall Task

Similar to the Route Description task described above, a significant gender difference was found on 

the Hospital Route immediate recall task, with male participants performing at a significantly higher 

level of accuracy than their female counterparts (Males: 7.57, Females: 6.65). As has been 

mentioned previously such findings are consistent with reports in the literature suggesting that 

males and females rely on different strategies where spatial navigation is concerned. As Saucier et 

al (2002) note, women typically focus on landmarks within the environment, whereas men tend to 

focus on the Euclidean properties of the environment. Both the present study and that of Saucier 

et al (2002) demonstrate how the gender differences in spatial navigation can manifest within a 

real-world navigation scenario where the accuracy of recall of previously traversed routes is 

concerned.

4.6.18.15 Hospital Route Recognition Task

The recognition component of the Hospital Route Battery serves as an adjunct to the previously 

discussed Hospital Route Description task, and attempts to assess participants on their recognition 

of various photographs extracted from the route previously traversed. There were no significant 

differences between the participant groups on this recognition task, indicating that both healthy 

elderly controls and amnestic MCI participants performed at an approximately similar level on this 

task. The present results appear to parallel those discussed above with regard to the Landmark 

Recognition task, whereby no group differences were uncovered. However, in the case of the
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hospital recognition tasl<, the findings are made all the more relevant given that this is an 

ecologically valid task included as an analogue of real-life difficulties in navigation commonly 

encountered by patients. As a scene-recognition task, this test differs from more standard w/ord-list 

or item-based recognition tests, in that it requires the identification of scenes that may not 

necessarily have been explicitly studied that is, scenes that one would not necessarily have been 

able to store as a snapshot. Burgess et al (2002) comment that the successful dischmination of 

target views probably requires retrieval of abstracted environmental information, such as layout, 

that is dependent on the hippocampus.

4.6.18.16 Importance of landmarks in route recognition

Participants from both the healthy elderly control group and the amnestic MCI group were noted to 

comment that they had not been paying attention to the landmarks around them and had been 

attempting to recall the overall route rather than paying attention to details along the way. The 

crucial role of landmarks in cognitive mapping and topographical orientation has been stressed by 

many researchers (Aguirre et al, 1998; Golledge, 1999) who consistently report how essential 

these environmental features are in facilitating one’s ability to engage in orienting and way-finding. 

In particular, Daniel and Dennis (1987) reported from a study where participants relied heavily on 

landmarks when asked to describe routes from a university campus. In the current study, we have 

demonstrated that whilst participant groups did not differ in terms of the recognition of landmarks 

from the hospital route, amnestic MCI did nevertheless show impaired recollection of that route 

during the immediate recall trial. As Burgess et al (2002) argue, patient Jon, who exhibits focal 

bilateral hippocampal pathology (Vargha-Khadem et al, 1997), is impaired on topographical tasks 

of spatial memory yet is capable of completing object recognition tasks, which point to the 

involvement of preserved extra-hippocampal iconic representations. Similar structures may be 

preserved within the MCI participant group in the current study whereby simple recognition of 

pictures from the route is not affected by the medial temporal lobe pathology.

A further possibility is that during the immediate recall task, MCI participants were unable to 

assimilate or draw on the presence of landmarks in the immediate environment in order to facilitate 

the rich recall of the route. Similar to their recall of relatively low levels of contextual detail on the 

EAMI task, it is possible that the MCI participants were not adept at re-combining together the 

various elements encountered on the route into a cohesive “story” and thus recalled the main 

elements of the route devoid of additional details. As has been mentioned previously, this would 

implicate the involvement of the hippocampus not only in the forming of associative memohes, but 

also in the formation of episodic spatial memories. Kumaran and Maguire (2005) have presented 

evidence in favour of key role of the hippocampus in the relational processing of spatial domains. 

When participants navigated within their city, the hippocampus together with parahippocampal, 

retrosplenial and posterior parietal cortices were preferentially engaged, a finding that is consistent 

with previous neuroimaging studies of spatial navigation (Ghaem et al, 1997; Maguire et al, 1997, 

1998b; Burgess et al, 2002), Kumaran and Maguire (2005) conclude that such evidence provides 

additional support for the notion that the hippocampus forms the cornerstone of a distributed
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network that supports spatial navigation in humans through its adeptness at processing the 

complex relationships between locations in the environment.

4.6.18.17 Hospital Route Temporal Order Task

In the current study, a temporal ordehng task was devised to complement the Hospital Route 

Navigation task, where participants are brought on a short walk to a new and novel part of the 

hospital and upon their return this particular component of the task requires participants to place a 

series of photographs from the traversed route into the temporally precise order. A multivariate 

analysis of variance revealed that there were significant differences between the two participant 

groups where the temporal ordering of photographs from the hospital route was concerned. Elderly 

control participants tended to show less discrepancy between the correct temporal order of 

photographs from the route previously traversed in comparison with the MCI participants. As will 

be discussed below, this difference between the groups cannot be attributed to a deficit in 

recognition, as there were no significant differences between the groups on the recognition 

component of the Hospital Route task. Thus, whilst MCI participants demonstrated that they were 

capable of making accurate judgments regarding those items previously seen, it would appear that 

they experienced significant difficulty where the sequential ordering of those stimuli was concerned. 

The ability to conceive of events in a temporally precise and sequential manner may reflect a core 

feature of successful episodic recall. Eichenbaum (2004) asserts that a property of episodic 

memory prominent in computational modelling involves the organisation of an episode as a 

sequence of events that unfolds over time. As Tulving (2002) proposed, vivid episodic memories 

contain not only a particular item or items that are to be recalled, but also the experience of events 

that precede and follow. Eichenbaum (2004) further notes that the orderliness of events in unique 

experiences might provide a fruitful avenue in the exploration of episodic memory.

4.6.18.18 Temporal ordering as a frontal or hippocampal-mediated process?

It remains questionable as to whether this task represents aspects of frontal functioning or more 

hippocampally-mediated processes, given mixed findings reported in the literature. For example, 

Kesner et al (2002) employed a unique sequence of olfactory stimuli, whereby rats with 

hippocampal lesions could recognise the items that had appeared in the series but were severely 

impaired in judging their order. Furthermore, in humans the hippocampus is implicated in 

mediating a declarative representation of sequence memory that can be established independently 

of conscious recollection (Keele et al, 2003). However, in contrast to such claims, Shimamura et al 

(1990) have reported that patients with frontal lobe lesions have difficulty organising information 

temporally, as do patients with Korsakoffs syndrome who have both diencephalic and frontal 

damage. It is proposed here that such a task potentially recruits both frontal and hippocampal 

processes that enable one to consciously “re-navigate” the original route traversed and instantiate 

what might be termed as “mental spatial travel" as opposed to mental time travel in order to piece 

together the disparate elements of the overall sequence into a coherent and temporally precise 

story. As Burgess et al (2002) propose, one or both hippocampi incorporate temporal information 

derived from the frontal lobes, which in turn serves to timestamp each individual visit to a location, 

thus providing the basis for a spatio-temporal contextual memory system. The MCI participants
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demonstrated a notable deficit on this particular task, with an average error score of 8.61 points 

higher than that of the elderly control participants, however, it remains impossible to state 

conclusively whether this is attributable to their MTL pathology, or deficits in frontal function, or 

perhaps an amalgamation of both. One methodological consideration regarding this task is the 

subtraction method used to obtain scores for each participant, with the difference between the 

correct order of photographs and that produced by participants taken as the error score for this 

task. However, the misplacing of one photograph within the sequence will result in error points 

being incurred across all other stimuli in the set, with each inaccuracy inevitably leading to an 

inflated difference score. This is a factor worthy of consideration in subsequent studies using this 

measure, however, in the present study the temporal order task was included merely as an adjunct 

to the Hospital Route immediate recall task.

4.6.18.19 Hebb Supraspan Tasks

As described earlier, the Hebb supraspan task is based on the premise that the repetition of 

sequences unknown to the participants will lead to improved recall of this sequence relative to the 

other random number sequences in the task. In the current study, both digit and spatial versions of 

this task were administered, as indices of verbal and spatial learning, presumably reflecting left and 

hght hippocampal function respectively (Corsi, 1972). There were no significant differences 

between the elderly control participants and the amnestic MCI participants on both the digit version 

and spatial version of this task, which represents something of an anomalous finding. Corsi (1972) 

administered both versions of the task to medial temporal lobe patients and found evidence for a 

double dissociation, with right temporal lobe patients showing impaired learning of the recurring 

sequence on the spatial version of the task, but demonstrating normal acquisition on the digit 

learning task, and in contrast left temporal lobe patients showed a learning deficit on the supraspan 

verbal task only. Patient H.M. who had sustained a bilateral lesion of the medial temporal lobes 

was impaired on both the verbal and spatial recurring sequences. However, as Gagnon et al 

(2004) comment, there has been some controversy regarding the replication of Corsi’s findings, 

with Rausch and Ary (1990) failing to replicate Corsi’s (1972) double dissociation and instead 

documenting that patients with right or left temporal lobe lesions showed relatively intact learning of 

recurring patterns. In many other studies, the amnesic patients tested typically had suffered 

damage that extended beyond the hippocampal area (reviewed by Gagnon et al, 2004), and thus 

the issue of whether or not the hippocampus is critically involved in Hebbian supraspan implicit 

learning remains unresolved. Given that the amnestic MCI participant group in the current study 

were recruited on the basis that they would exhibit relatively circumscribed medial temporal lobe 

pathology concentrating in and around the hippocampus, parahippocampal gyrus and entorhinal 

cortex, it was hypothesised that the MCI group would consequently exhibit clear deficits on the 

supraspan tasks.

4.6.18.20 Methodological limitations of supraspan tasks

A potential stumbling block in the interpretation of the present results is the comparison of recall 

across supraspan trials that are inherently different in terms of length. Inter-individual variability in 

digit and spatial span performance ensures that the resultant supraspan (span + 1) will vary widely
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across participant groups. Furthermore, Lezak, Howieson and Loring (2004) note that there is a 

tendency for control participants to sometimes not try as hard on forward span trials, as is revealed 

by superior performance on subsequent backwards span trials. Thus the forward span length can 

in effect represent a deflated measure of the span capacity of the individual, thus facilitating their 

performance when the supraspan trials are attempted. It is interesting that even within the healthy 

elderly control group, participants exhibited considerable difficulty with the task, recalling on 

average 3.33 of the digit trials and an average of 1 of the spatial trials out of a maximum of 8. The 

fact that the elderly controls were not found to exhibit significantly better supraspan recall than the 

MCI group represents something of an anomalous finding if one were to adhere to the assertions of 

Milner (1971) who predicted that the magnitude of the verbal learning impairment on the digit trial 

would be proportional to the extent of left hippocampal destruction and similarly for the spatial 

learning impairment where destruction of right hippocampal tissue is concerned. A plausible 

explanation of the present findings might revolve around the nature of the hippocampal damage 

present in Milner’s (1971) study, given that discrete temporal lobe excisions resulting from a 

temporal lobectomy procedure accounted for the deficits in that patient group. The amnestic MCI 

participants in the present study therefore represent a fundamentally different group, given that the 

nature of their medial temporal lobe deficits have not arisen from a gross excision of the 

hippocampus but stem from an insidious pathological disease process.

4.6.18.21 Are Hebbian supraspan tasks hippocampal in nature?

There is controversy regarding the nature of the supraspan task and whether it can be classified as 

an exclusively "hippocampal” task. As Gagnon et al (2004) asserts, some temporal lobe patients 

have learned the supraspan task sequences successfully, whereas other amnesic patients have 

shown impairments on the task, and thus it could be argued that brain regions other than the 

hippocampus may also have been damaged in those patients who failed to show improvements 

with recurring sequences on the task. Seger (1994) argues that to label this task as "implicit” is 

something of an unresolved issue given that one of the criteria that could be used to discriminate 

implicit from explicit memory tasks is the fact that implicit memory should rest on neural systems 

that exclude the hippocampal system. Gagnon et al (2004) attempt to reconcile these issues by 

proposing that supraspan learning is based on the use of explicit learning strategies and will thus 

only occur if declarative memory processes are intact or partly spared. Therefore, where the 

present study’s findings are concerned, the extent of the pathology within the MCI group may not 

be sufficiently gross to render their capacity for supraspan learning redundant with the sparing of 

other medial temporal lobe structures that are recruited during the invoking of explicit learning 

strategies mentioned by Gagnon et al (2004). However, the possibility also exists that both elderly 

controls and MCI participants may be equally impaired on this task.

Interestingly, there were no gender differences on either the digit supraspan or spatial supraspan 

tasks as indexed by a non-parametric Mann-Whitney U test. This would imply that participants 

were equally matched in terms of declarative learning strategies irrespective of gender.
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4.6.19 Imagery Questionnaires

The importance of the role of visual imagery in the recollection of rich autobiographical event 

memories has been emphasised consistently in the literature (Conway, 2001; Rubin et al, 2003), 

how/ever it has remained something of a nebulous concept where the rigorous measurement and 

quantifying of the capacity for imagery is concerned. As Mast & Kosslyn (2002) note, people differ 

widely in their mental imagery abilities (Kosslyn et al, 1984; Richardson, 1994) and individuals who 

have difficulty with specific types of imagery processing may also exhibit problems with challenging 

imagery tasks that draw on such processing. The current study encompassed a battery of self- 

report imagery questionnaires selected to reflect the cognitive style and preference of individuals in 

their thinking and problem solving, from which one could theoretically extrapolate regarding their 

ability to imagine and visualise events from their past.

4.6.19.1 The Individual Differences Questionnaire (IDQ)

Using a multivariate analysis of variance, no significant group differences emerged on the IDQ for 

both the visual and verbal subscales. Therefore, participants in both the healthy elderly control 

group and the MCI group tended to rate their preference for visual and verbal imagery at similar 

levels. However, it was also deemed necessary to look at the individual styles of each participant 

group, and determine if there were significant differences between self-ratings on the subscales. In 

the MCI group, there were no significant differences between the visual and verbal ratings on the 

IDQ, a finding that was also seen to emerge in the control participant group, which intimates that 

participants did not subjectively report any difference between their preference for visual and verbal 

styles of thinking. This is somewhat at odds with Paivio and Harshman’s (1983) original thesis, 

motivated by dual-coding theory, which asserts that there are two symbolic systems which handle 

the encoding, organisation, transformation, storing and retrieval of information in cognition. As the 

two systems are thought to be structurally distinct and function independently, it is hypothesised 

that individuals will display a preference for either the imagery system, thought to represent and 

process information concerning non-verbal objects and events, or the verbal system, which is 

specialised for dealing with language (Pavio, 1991). The fact that evidence has not been found in 

favour of a visual-verbal dissociation in either participant group in the current study, might suggest 

that with increasing age, one is less likely to favour a preference for either cognitive style, or 

alternatively, one is less likely to introspect regarding their subjective cognitive style and such self- 

reports are therefore more likely to be variable and inaccurate. Schwitzgebel (2002) notes that 

differences in self-report often do not systematically correlate with differences on test of skills that 

are commonly assumed to rely on visual imagery such as mental rotation, visual creativity and 

visual memory.

4.6.19.2 Gender differences in visual and verbal preferences on the IDQ

Given the vast literature pertaining to individual differences in the utilisation and preference for 

certain types of imagery, it was decided to investigate if gender exerted a significant effect on 

imagery preference. Significant gender differences were found on the IDQ visual scale, with male 

participants tending to give higher ratings of their visual imagery preference. A gender difference 

on the threshold of significance was also found on the IDQ verbal subscale, with male participants
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rating their verbal cognitive style at higher levels than female participants. This finding potentially 

stems from the fact that male participants may be more generous in their self-ratings in comparison 

to females who may be more disposed to rate themselves at a lower level, Furnham (2001) reports 

that there has been consistent evidence in the literature documenting the propensity for males to 

rate themselves higher than females on estimates of intelligence, and this gender difference may 

possibly extend to other domains involving self-rating scales.

4.6.19.3 The Object Spatial Imagery Questionnaire (OSIQ)

A multivariate analysis of variance did not reveal any significant differences between the two 

participant groups on either the Object or Spatial scale of the OSIQ, which would suggest that the 

healthy elderly controls and participants with amnestic MCI were matched in terms of their own 

self-rated preferences for representing and processing colourful pictorial images of stimuli and for 

representing and processing spatial relations amongst objects and spatial transformations 

according to the proposed underlying factors of the scale (Blajenkova et al, 2006). However, when 

the participant groups were analysed separately, inter-scale differences were found. In the MCI 

group, there was a significant difference between the Object and Spatial scales, with ratings on the 

Object scale significantly higher than those on the Spatial scale. Likewise, in the healthy elderly 

control group, ratings on the Object scale were significantly higher than those on the Spatial scale. 

This finding is consistent with the results reported by Blajenkova et al (2006) whereby participants 

who gave high ratings on one scale tended to give lower ratings on the other scale. In the current 

study, a Pearson’s correlation revealed a low negative correlation between the two scales (-.045) 

which adds further credence to the dissociability of the two constructs on this scale.

4.6.19.4 Gender differences on the OSIQ subscales

Where gender differences were concerned, no significant differences were found on the object 

subscale of the OSIQ, yet a significant difference was observed on the spatial subscale, with male 

participants giving significantly higher ratings of their ability and preference for spatial processing. 

There is a vast literature which demonstrates that males consistently outperform females on tests

of spatial ability (e.g. Voyer, Voyer and Bryden, 1995), and whilst the OSIQ is more a measure of

preference for a certain cognitive style, this tendency for males to excel on spatial tasks appears to 

be reflected in participants’ own subjective ratings. Explanations of this gender difference in spatial 

abilities include genetic accounts, linking differential spatial ability to differential genetic make-up, 

as well as hereditarian accounts, which link enhanced spatial ability to the typical exploratory 

behaviour of the male. Hormonal accounts attempt to link spatial ability to levels of oestrogen and 

testosterone, whilst the differential brain laterallsation account and the sociocultural account, 

implicate differences in how males and females are reared as the source of later differences in 

spatial abilities (reviewed by J.T.E. Richardson, 1991).

4.6.19.5 The Questionnaire Upon Mental Imagery (QMI)

On the QMI, there were no significant differences between the participant groups in terms of the 

overall total score, which comprises the totals across the seven sense modalities. Looking at each 

sense modality separately, it was found that there were no significant group differences across
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each of the seven categories of the QMI namely visual, auditory, cutaneous, kinaesthetic,

gustatory, olfactory, and organic. This implies that both healthy elderly controls and MCI

participants appear to be well matched where the self-rated vividness of internally generated 

imagery from different sense modalities is concerned.

When the participant groups were analysed separately, a number of significant differences were 

found in the MCI group between the various subscales, yet due to the large number of multiple 

comparisons that were employed, such differences were rendered non-significant following a 

Bonferroni correction. In the elderly control group, no significant differences were revealed from 

the outset, leading one to conclude that participants in both groups, tended to rate images from

each sense modality as equally vivid on the QMI.

4.6.19.6 Gender differences on the QMI

Where gender differences were concerned, there were no significant differences in terms of the 

overall total score on the QMI. However, one difference did emerge, namely on the olfactory 

subscale of the QMI, in which females tended to rate the vividness of their imagery from this 

modality as much more vivid than the corresponding ratings of male participants. Ashton and 

White (1980) compared females and males on the shortened version of the QMI in which items 

from each modality were randomised, as in the present study, and found no evidence for a gender 

difference. The authors suggested that previous gender differences found on the QMI were 

artefacts of the test format in which items from each modality were presented in block. Ashton and 

White (1980) had thus argued that the presentation in block design encouraged females to use a 

more lax criterion when evaluating their imagery. However, Richardson (1991) argues that a “true” 

gender difference may have been eradicated by the new QMI version, as randomisation of 

questions precluded the rating of items in a consistent fashion.

4.6.19.7 Age-related changes in imagery

As an anecdotal aside, it was noticed during the course of administering the QMI that at times 

participants tended to give the same ratings of 1, “Perfectly clear and vivid” irrespective of the item 

being discussed, which prompted the experimenter to doubt the efficacy of the measure. 

Throughout the administration of the questionnaire, the experimenter took time to emphasise the 

nature of the task and the various categories that could be used on the ratings scale, as a means 

of clarifying the task requirements, yet this did not seem to deter participants from their over

reliance on the top-end rating. In general, vividness as a variable has tended to produce 

inconsistent results, with some studies showing an appreciable difference between the sexes and 

others finding only minor or no differences at all (A. Richardson, 1994). For example, Isaac and 

Marks (1994) conducted a comprehensive study of imagery vividness in males and females across 

the lifespan using the Vividness of Visual Imagery Questionnaire (W IQ ) and the Vividness of 

Motor Imagery Questionnaire (VMIQ) and found that females gave higher vividness ratings at

almost all ages on both questionnaires, with the main exceptions of 7-8 year old girls and, notably,

women over the age of 50. Whereas Galton (1883) had originally postulated that imagery ability 

increases with age, there have not been many systematic studies to investigate or validate this
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proposal. Isaac and Marks (1994) documented some age-related differences in their study of 

vividness, but certainly did not find that vividness of imagery increased with age. Dror & Kosslyn 

(1994) found evidence for selective imagery impairments in a sample of elderly male participants 

on mental rotation and on image activation, the latter of which was used as a measure of the 

process of accessing and activating stored visual memories, a finding which may have some 

relevance in the present context given the focus on the visual aspects of the autonoetic experience.

4.6.19.8 Explanatory power o f imagery questionnaires

In order to establish whether the self-report imagery questionnaires exerted any explanatory or 

predictive power on the regression equation, a logistic regression analysis was undertaken for each 

of the six epochs probed using the EAMI. Interestingly, none of the imagery scores exerted any 

notable predictive Influence on the regression equation for all life epochs, suggesting that self- 

report imagery questionnaires may not be a particularly robust means of assessing visual imagery 

capacity. The efficacy of self-reported autobiographical visual experience as a marker of 

autonoetic consciousness and its clear predictive capacity where judgments of reliving are 

concerned has been consistently demonstrated in the present research. However, the present 

findings would suggest that the measures of visual imagery preference included in this study (IDQ, 

OSIQ, QMI) may not be the most reliable analogues of this subjective recollective visual 

experience.

4.6.19.9 Limitations in the assessment o f visual imagery

In a recent review, Schwitzgebel (2002) adopts a position at odds with much of the philosophical

tradition that regards people as having an essentially “privileged access” to their own current 

conscious experience, and proposes that the introspective endeavour encouraged by such self- 

report techniques is often marred by people’s imprecise and inaccurate report of their own 

experiences. Schwitzgebel (2002) concludes that overall self-reports of imagery experience tend 

to relate poorly, or at best, unsystematically to objective measures of visual imagery, prompting him 

to draw the general conclusion that differences in imagery reports do not reliably reflect differences 

in imagery experience, and the further suggestion that we may not be particularly adept at 

introspecting regarding the epiphenomenal nature of imagery experience. The terminology used in 

visual imagery self-report questionnaires is thus open to criticism given that individual differences 

may arise in the understanding of, for example, what it is for an image to be vivid. Vividness has 

been associated with precision of outline, amount of detail, brightness, saliency, “liveliness” 

amongst other factors (McKelvie, 1995) yet individuals may differ in weighing some of these factors 

over others than do other participants. What is “vivid" for one person may differ starkly in terms of 

what constitutes a “vivid” image for the next. Schwitzgebel (2002) also points to the problem in 

compahng clarity and vividness across different types of experience, for example across different 

sense modalities on the QMI. Although the experience of visual imagery and the experience of 

visual perception are likely to have important commonalities, significant differences will invariably 

exist between the two, rendering it unclear what the criteria actually are for saying that a visual 

image is as clear and vivid as normal vision (Schwitzgebel, 2002).

483



4.6.19.10 Methodological issues regarding the imagery preference battery 

In the context of the present study, It would appear that the imagery battery included may be 

redundant in explaining or predicting the autonoetic experience on the EAMI, which prompts the 

speculation that perhaps an alternative battery of imagery tasks would have been better chosen in 

order to assess the actual capacity for individuals to generate and manipulate mental imagery as is 

the case with objective imagery assessments. It may very well be the case that such assessments 

are more suitable for younger participant groups who are familiar with introspection and discussion 

pertaining to mental imagery. The most striking finding in relation to the conundrum regarding 

suitable measures of visual imagery is the fact that some of the best predictors of autonoetic 

experience are those markers relating to the internally generated visual image that appears to be 

spontaneously generated during the recollective enterprise. In this case, it is clear that participants 

can be particularly eloquent in their description of this introspective endeavour, yet such 

characteristics of an episodic memory do not appear to correlate overly with the various subscales 

of the self-report imagery questionnaires used in this study. One potential explanation of this 

somewhat anomalous finding is that the self-report measures in the present study (IDQ, OSIQ, 

QMI) have been constructed on the basis of researchers’ suppositions and surmising regarding the 

presence and nature of imagery, and the terminology used to describe such experiences. 

However, in the case of the EAMI, the instrument was piloted initially in a largely qualitative and 

exploratory study, where it was discovered that a common lexicon emerged with regard to many of 

the core features of the autonoetic visual experience (see Chapter 2), and such phrases were thus 

incorporated into the final measure in an attempt to provide participants with those options 

reflecting the habitual narrative adopted in the description of ABMs. It is the resultant increased 

ecological validity that potentially facilitates the accuracy in participants’ introspection regarding the 

accompanying visual imagery during ABM recall, and lends itself to the accurate prediction and 

explanatory power of such markers on the autonoetic subscale of the EAMI. Consequently, whilst 

the imagery questionnaires included in the present study have displayed disappointing 

concordance with the autonoetic markers on the EAMI, one cannot dismiss the role of visual 

imagery in the recollective enterprise given its striking predictive power. It may well be the case 

that to question participants regarding their preference for different imagery styles is not reflective 

of the underlying neural processes involved in generating the rich and evocative imagery involved 

in an autonoetically-infused eidetic memory. This quandary of how best to assess the evocative 

and resonant nature of the accompanying visual experience points to a key area for future 

research. However, one consoling point remains, whereby the present study did not reveal any 

individual differences in self-report measures of visual imagery preference, and as such the notion 

that certain individuals might be more predisposed to favour particular cognitive styles, which in 

turn could facilitate their generation of visual imagery can be dismissed.

4.6.20 Emotional Reactivity

The importance of the role of emotion within ABM retrieval has been emphasised as a key feature 

of the autonoetic experience during reliving. However, as mentioned previously, whether individual 

differences in emotional reactivity predispose certain individuals to relive their memories more often 

than others remains something of a mystery. In the present study, it was decided to include a
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scale aiming to assess various levels of emotional reactivity, such as attending to one’s emotions, 

responsive joy, responsive distress, and emotional stability, in order to ascertain whether such 

emotional constructs differ amongst participants and furthermore to establish if these strands of 

emotional reactivity can account for the differential recollective experiences reported by 

participants.

4.6.20.1 Between-group differences in emotional reactivity

Using the four subscales of emotional reactivity, it was revealed that there were no significant 

differences between the two participant groups on any of the four emotional factors, and thus the 

two groups were well-matched in terms of emotional reactivity. This was an important finding as it 

enabled one to effectively exclude the role of emotional pre-disposition in mediating the reliving 

response. In other words, the hypothesis that certain individuals might show a natural proclivity to 

relive their emotions during the recall of past events is not a tenable account of the autonoetic 

experience. It seems more likely that the various strands of reliving a memory via autonoetic 

consciousness are more efficiently accounted for by taking stock of the potential disease pathology 

present in the MCI group rather than supposing that the two participants groups differ 

fundamentally in terms of their overall emotional stance.

4.6.20.2 Gender differences in emotional reactivity

Furthermore, there was no evidence for a gender difference on any of the four emotional reactivity 

factors, which is something of a surprising finding given the vast and consistent literature pointing 

to the fact that women are more emotionally expressive than men (Kring & Gordon, 1998). This is 

especially true when expression measures such as self-report, Likert scales for judgments of 

valence and activation, and ratings of a variety of discrete emotion adjectives are adopted, 

however as Kring & Gordon (1998) note both men and women’s expressive behaviour is 

particularly susceptible to modification by various social factors, with social and cultural standards 

determining emotional display rules (Buck et al, 1992). A potential confound in the present study 

may have been the fact that the experimenter administered the emotionality questionnaire verbally 

to participants in an effort to reduce testing time dunng the session, yet this may have unwittingly 

introduced an element of social desirability whereby participants attenuated or self-censored their 

responses. However, an alternative explanation may lie in the fact that with age there is potentially 

a diminished emotional activation, leading to a concomitant reduced reactivity to positive and 

negative emotional stimuli in older adults (Allen et al, 2005). If aging does indeed reduce emotional 

reactivity, the findings from the present study seem less at odds with prior predictions, with a global 

dampening effect across all participants irrespective of group or gender.

4.6. 20.3 Predictive efficacy of emotional reactivity for reliving judgments

Diminished emotional reactivity in old age may also go some way in accounting for the failure to 

find a reliable predictive effect from the emotional reactivity scores where reliving judgments are 

concerned. When the regression analysis was run with the emotionality factors included as 

explanatory variables for each of the reliving judgments across the life epochs on the EAMI, the 

predictive value of the emotionality subscales were disappointing at best. There was no predictive
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relationship for any of the life epochs except in that of Early Adulthood and the Recent Period, 

where Attending to Emotions and Stability emerged as predictive variables respectively. This is 

likely related to the fact that most reliving judgments were evident in these life epochs. Attending to 

Emotions exerted a mild predictive effect for reliving judgments in the Early Adulthood period with 

an odds ratio of 1.41, whereas Emotional Stability was predictive of “looking back” judgments in 

Recent Period with an odds ratio of 1,276. Possible interpretations of these findings might lie in the 

fact that a heightened sense of attending to one’s emotional disposition could potentially result in a 

greater sense of introspection and being alert to changes in one’s emotional state, and 

consequently when such changes are instantiated via autonoetic consciousness the individual is 

more likely to label this as such. Where emotional stability is concerned, it would appear that 

higher ratings on this factor appear more predictive of noetic consciousness, whereby the individual 

merely “looks back” on the event in a non-episodic fashion. This appears to coincide with intuitive 

reasoning on the matter, namely if one is less likely to react to emotional events and classifies 

themselves as more emotionally stable, this in turn would suggest that they are less likely to 

emotionally re-experience the original event being recalled.

4.6.20.4 Methodological limitations regarding the emotional reactivity scales

It is noteworthy that the emotionality scales selected for the purposes of assessing individual 

emotional disposition have not proved particularly efficacious where the prediction of a reliving 

experience during recall of autobiographical memories is concerned. Those factors of responsive 

joy and responsive distress, previously posited as variables of particular interest in indexing an 

individual’s likelihood to respond to events in an emotional manner, did not exert any predictive 

power in the regression equation, a finding that is at odds with previous assertions. However, if 

one adopts the line of reasoning proposed by Allen et al (2005) whereby the effects of prior 

emotional disposition may be dampened due to the diminishing of emotional reactivity in old age, 

the current results seem somewhat more plausible. A further constraint on the present study lies in 

the fact that it has only been possible to measure current emotional disposition, at the time of 

recall, rather than emotional disposition at the time of encoding, which one would hypothesise 

might yield rather different results if age-related emotional dampening theories are correct. 

However, to engage in such an endeavour would involve relying on anecdotal evidence provided 

by family members and past friends, and the potential for bias in such recollection and veracity is 

undeniable. An obvious drawback to the present study thus lies in the inability to control for the 

original state of emotional reactivity exhibited by participants in the past, which invariably affects 

the degree of emotion experienced during the occurrence of the original event, and the extent to 

which that emotion was encoded during consolidation of the memory, which ultimately will exert an 

effect on the subsequent retrieval and indeed re-experiencing of that memory.

4.6.21 Subjective memory questionnaires

Whilst not directly related to the main focus of the present study, the subjective memory 

questionnaires were included as an additional line of enquiry in order to ascertain to what extent 

amnestic MCI participants believed their memory deficits to encroach on their day to day activities 

and the perceived gravity of such problems.
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4.6.21.1 The Mundane Memory Questionnaire (MMQ)

Non-parametric analyses revealed significant group differences on both versions of the MMQ, with 

elderly controls scoring at significantly higher levels than the amnestic MCI participants on the 

“yesterday” and “yesterday one week ago” components of the task. Furthermore, there was a 

significant overall difference between the two versions of the MMQ with both the elderly controls 

and MCI participants demonstrating better recall on the “yesterday” version of the task in 

comparison with recall from “yesterday one week ago”. This would appear to suggest that for both 

elderly controls and MCI participants, less difficulty is experienced in recalling events from the day 

before in comparison with that of last week. Measures of delayed recall have proved particularly 

discriminating where pathological ageing is concerned and as such, it is not surprising that the 

“yesterday one week ago” condition of the MMQ would prove the more difficult task in the MCI 

group.

4.6.21.2 Limitations of the MMQ

Mangaoang (2003) proposed that the MMQ is a “new measure of personalty-relevant episodic 

memory”, and “since it specifically requires the individual to complete the details of the event that 

took place, it probes the autonoetic consciousness of the episode" (p.257). This is a gross over

simplification that fails to embrace the recent conceptual developments within the field of episodic 

memory assessment, which have been discussed at great length within this thesis (Chapter 1). To 

equate the recall of banal events from the day before with vivid personal autobiographical 

memories infused with a sense of re-experiencing is quite a serious misinterpretation. 

Furthermore, whilst Mangaoang (2003) stipulates that participants are reminded to not guess or 

confabulate during the administration of the MMQ, it was noted in the present study that at least 

one of the MCI participants was obviously confabulating during the MMQ assessment. The 

participant in question described a full day’s events in considerable detail, yet it was apparent to 

the experimenter that on the day in question the participant had actually attended the first test 

session in the study and her answers therefore could not be veridical. However, without such 

knowledge on the experimenter’s behalf, the participant would have been credited with maximum 

points on the MMQ, leading to scores that were not representative of the particular participant’s 

underlying memory deficit.

Given the nature of the questions included on the MMQ, there is considerable scope for the 

repetition of answers without true recollection of the day in question, particularly within an elderly 

population where events such as attending Mass, walking to the local shop, eating similar meals, 

are likely to occur if not on a daily, then certainly on a weekly basis. If one is adhere to 

Mangaoang’s assertion that the MMQ reflects episodic remembering, a clear failing lies in the 

assumption that participants are mentally travelling back in time to the original event and recalling 

the contextual details. In actuality there is a strong likelihood that such repeated events or 

“repisodes” (Conway, 1992) are mediated by the semantic memory system and represent the 

domain of noetic recall rather than episodic autonoetic recollection. Whilst the MMQ might 

represent an efficient method of assessing subjectively reported memory decline over a short time 

scale in young adults and young neurological patients as demonstrated by Mangaoang (2003), it
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would appear that the MMQ poses a number of methodological challenges when one attempts to 

modify and implement the measure for use within elderly populations.

4.6.21.3 The Everyday Memory Questionnaire (EMQ)

A significant group difference was found on the EMQ, with elderly control participants scoring 

significantly lower than the amnestic MCI group in terms of the frequency of reported memory 

failings. The EMQ thus appears to be sensitive to the impaired memory performance of the 

amnestic MCI group, most likely attributable to the focus of questions specifically on memory for 

everyday activities, which one could argue is most likely to be affected in the early stages of this 

clinical syndrome and thus alerting participants to a potential problem.

4.6.21.4 The Memory Rating Scale

In keeping with the findings reported above for the EMQ, there was a significant difference between 

the participant groups in terms of the memory rating scale, with a significantly higher proportion of 

elderly controls (61.1%) rating their memory as “good” in comparison with the MCI participants 

(25%). The converse trend was observed with ratings at the lower end of the memory scale, with 

MCI participants tending to rate their memory as “Bad” (37.5%) more often than the elderly controls 

(5.6%). Taken together with the findings from the EMQ, it would appear that MCI participants 

showed good insight into the difficulties they encounter as a result of their memory problem and 

translated such awareness into lower ratings on the memory rating scale.

In contrast to the present findings, Sevush and Leve (1993) reported denial of memory deficits in 

patients with probable Alzheimer’s disease, and attributed this underestimating of deficits as 

relating to the severity of overall cognitive deficits. There was also evidence of a gender effect 

mediating this denial of symptoms, with women exhibiting significantly greater levels of denial than 

men. In the present study, such a gender effect was not found on either the EMQ or the memory 

rating scale. If degree of cognitive impairment is a contributing factor in the underestimating and 

denial of memory deficits, the relatively milder staging of the present study’s MCI participants may 

go some way in accounting for our failure to find such censoring on the self-report measures. As 

disease pathology spreads and includes more involvement of the frontal lobes, a concomitant rise 

in “honest lying” or confabulation is likely as is a failure to report the severity of symptoms due to a 

progressive anterograde memory deficit, which in the present sample of MCI participants may not 

necessarily apply at this early stage.

4.6.22 Conclusions from the present study

4.6.22.1 New insights into MCI as a clinical syndrome

Whilst the present study has sought to elucidate the potential neural substrates underlying episodic 

autobiographical memory, it has further represented an interesting exploration of ABM in Mild 

Cognitive Impairment, one that is relatively neglected in comparison to investigations of ageing and 

Alzheimer’s disease. As mentioned previously, MCI is commonly conceived of as a transitional 

stage between non-pathological ageing and mild Alzheimer’s disease and the results from the 

present study seem to corroborate such assertions. Where recall on the EAMI was concerned.
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MCI participants appeared to resemble mild Alzheimer patients more closely than the performance 

of healthy elderly controls in terms of the recall of contextual details. However, there were no 

differences between MCI and healthy elderly control participants in terms of the subjective 

recollective experience as indexed by reliving judgments on the EAMI, suggesting that MCI 

participants may benefit from preserved autonoesis to an extent. Whereas MCI participants 

demonstrated comparable levels of autonoesis to that observed in healthy elderly controls on the 

shortened version of the EAMI, it is hypothesised that by using the extended EAMI protocol clear 

group differences would emerge, with MCls most likely exhibiting compromised levels of 

autonoesis, reflecting a prodromal stage of impairment that progresses ultimately to a gross 

impoverishment in Alzheimer’s disease. Interestingly, significant group differences were found on 

the behavioural markers of autonoesis on the EAMI, in terms of vividness ratings, viewer 

perspective, and continuity of visual imagery, factors which were shown to exert predictive power 

on the recollective experience. Furthermore, MCI participants gave significantly lower ratings of 

emotional re-experiencing and overall re-experiencing, as well as ratings of less frequent covert 

and overt rehearsal of memories. The overall picture to emerge from the analyses is extremely 

revelatory for the MCI syndrome in general, with participants in the current study exhibiting a profile 

more closely aligned with that of Alzheimer patients in terms of predictive markers of autonoesis on 

the EAMI.

4.6.22.2 Performance of MCI participants on neuropsychological tests of frontal and

hippocampal function

Where tests of frontal lobe function were concerned, the MCI participants demonstrated 

considerable difficulties on category fluency, Trail making test and the Stroop, in line with the 

assertions of Perry and Hodges (2000) who reported that such tests of selective attention are the 

most sensitive indicators of pathology beyond medial temporal lobe areas. It may be the case that 

the multi-domain nature of the MCI participant group reflects the additional disruption of frontal 

regions, or alternatively a disconnection hypothesis (Hyman et al, 1984) or frontal-temporal 

disconnection may account for the degradation in performance on such measures. As was to be 

expected, there were considerable differences between healthy elderly controls and MCI 

participants across the majority of tests of hippocampal function, pointing to the likely medial 

temporal lobe pathology in the MCI group. Most notably, MCI participants demonstrated relatively 

preserved single item learning on associative tasks, yet were markedly deficient where associative 

recall was concerned. Taking such findings together as a whole, it is clear that where the current 

participant sample is concerned, the behavioural profile on such neuropsychological measures 

would suggest that a substantial portion of MCI participants in the current study are likely to be in 

the prodromal stage of Alzheimer’s disease. As such, the behavioural profile exhibited by the MCI 

participants on the EAMI, may hold some diagnostic value for the ultimate prediction of those MCI 

candidates who are likely to progress to the full-blown clinical picture of Alzheimer’s disease, 

however, as with all progression studies, longitudinal follow-ups would be necessary in order to 

gain further insight into this issue.
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4.6.23 Synthesis o f overall results -  Results from the multi-level factor analysis 

The rationale for the factor analysis as a final analytical tool in this study was to explore in depth 

the myriad connections between the various neuropsychological tasks that were administered to 

participants in this study and the overall results on the EAMI. As an exploratory factor analysis, 

there were no clear predictions made as to the number of factors that might emerge, nor as to the 

possible loadings of the extracted factors onto the various frontal, hippocampal, imagery 

preference or emotional reactivity variables, yet the findings of this analysis were deemed of 

potential importance in order to tease apart the underlying neural mechanisms involved in the 

instantiation of autonoesis from a purely behavioural standpoint. The main factors to emerge from 

the overall multi-level analysis were those labelled as “Frontal/Hippocampal” performance, 

“Autonoesis and visual imagery preference”, ‘‘Hippocampal and Amygdala interaction”, and 

“Emotional Stability/Non-visual imagery preference”. These factors were then regressed onto the 

variable of “reliving” for the Recent period, from which the only factor to emerge as a significant 

predictor of autonoesis was that of “Autonoesis and visual imagery preference”. At first glance, this 

appears a somewhat surprising finding, given the non-predictive efficacy of the tasks of frontal and 

hippocampal function, however, it has been consistently expounded throughout this body of 

research that the accompanying visual imagery during ABM recall is inextricably bound up with the 

overall process of episodic reliving. The results from the factor analysis underscore the likely 

interaction between visual imagery preference and markers of autonoesis in accounting for the 

subjective sense of reliving an autobiographical memory. Whereas the “hippocampal and 

amygdala” factor did not appear to exert an appreciable effect on reliving judgments, this may be 

an artefact of test selection with the construct of emotional reactivity best subsumed under the 

emotional re-experiencing variable included within the “autonoesis and visual imagery preference” 

factor. As such, the failure of the hippocampal and amygdala factor to exert a predictive effect on 

reliving judgments should not be taken to discount the role of emotional reactivity in the 

instantiation of autonoesis, and points to the more suitable terminology of emotional re- 

expehencing as a core element worthy of consideration. As has been discussed at length, the 

emotional component of past ABMs may be the crucial discriminating factor between memories 

that are merely re-experienced to a certain extent and those that are fully relived with a sense of 

being “mentally transported” back to the original occurrence in order to relive and re-feel the 

original happenings. As such, questionnaires of emotional disposition may not adequately capture 

this construct, and the autonoetic subscale of the EAMI may indeed provide the best 

conceptualisation of this facet of episodic reliving.
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4.1 General Discussion

The following section will focus on the integration of the findings from Chapter 3 and Chapter 4 in 

light of the conceptual basis of the thesis. A new model of the episodic/semantic distinction will be 

presented as well as a number of methodological issues inherent in the two studies.

4.7.1 Modification of the traditional episodic/semantic distinction

In the MCI study, it was demonstrated that memories for the test session from “last week" although 

benefiting from recency and many of the qualities associated with autonoetic recollection were not 

relived by participants. Such findings represent something of a conundrum regarding their 

interpretation within the rubric of the episodic-semantic distinction, originally postulated by Tulving 

(1972). As has been discussed at length, the episodic-semantic distinction holds that there are two 

discrete types of memory system, which are mutually exclusive and rely on separate 

neurocognitive substrates. Wheeler et al (1997) stated that episodic memory is “the kind of 

memory that renders possible the conscious recollection of personal happenings from one’s 

personal past and the mental projection of anticipated events into one’s subjective future” (p.332) 

as distinct from performance on traditionally labelled “episodic” memory tasks Involving list learning 

and word acquisition. Wheeler et al (1997, p.332) further assert that “it is possible for a person to 

know about events from the past, even the recent past, without mentally travelling back to re

experience the retrieved event”, an assertion that is reliably borne out in our present study's 

findings that memories from the most recent epoch of “last week” were not necessarily re

experienced. If one interprets the responses of participants in a strict sense according to Tulving’s 

thesis, one would invariably conclude that those memories not subjectively labelled by participants 

as “relived” are therefore not episodic, as they do not engender a sense of subjective re- 

experiencing. However, it is here that a conceptual difficulty is reached, given the fact that Wheeler 

et al (1997) would label such “non-relived” memories as indicating the instantiation of noetic 

consciousness and therefore recruitment of the semantic memory system. As Wheeler et al (1997) 

further argue, episodic memory is “a unique mental experience, not confusable with the awareness 

of an 'object of mere conception’, which corresponds to things simply known. This latter type of 

knowledge does not possess any personal veridicality or pastness and represents retrieval from 

semantic memory" (p.333). The current study’s findings appear to contradict this statement given 

the fact that we have experimentally created and probed the details of a memory with a short 

retention interval, and in doing so have produced a veridical memory amenable to probing in 

participants. It would be highly suspect for us to claim that the memory retrieved by participants of 

the test session last week does not contain elements of personal veridicality or indeed that it is 

devoid of a feeling of “pastness" as Wheeler et al (1997) claim is invariably the case with non- 

episodic and therefore semantic memories. It would appear that the memory of the last week test 

session represents something of an anomaly where the diametrically opposing constructs of 

episodic and semantic memory are concerned. Whilst one cannot label such memories as 

episodic, given the absence of autonoetic consciousness as indexed by reliving judgments and re- 

experiencing ratings, it is also clear that the memories described by participants do not qualify as 

entirely semantic either.
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It would be foolhardy to equate the memories recalled from the test session “last weel<” as 

representing semanticised accounts of the event, and thus relying on neocortical areas, according 

to the standard model of consolidation, especially when the recency of those memories would point 

towards the involvement of the hippocampus. However, if we adopt the strict criteria enumerated 

by Wheeler et al (1997), the dearth of reliving judgments for those memories would result in their 

identification as semantic or “not episodic” memories. It if were the case that memories that are 

relived are qualitatively distinct from all other memories in terms of the behavioural markers of 

autonoetic consciousness described in this thesis, one would expect the memory for last week to 

differ from those in the recent pehod across the board in terms of viewer perspective, continuity of 

the visual imagery, vividness ratings, and re-experiencing ratings. However, it has been reliably 

shown that this assertion is not the case, with the only clear difference emerging between the two 

types of memories in terms of emotional re-experiencing. Thus, participants were found to re

experience elements of the memory for last week to some extent, which would implicate the 

instantiation of autonoetic consciousness on some level, yet the overall judgment of reliving was 

not made. If participants are not reliving the memory, yet re-experiencing certain elements of it, a 

tenable distinguishing factor between top-end episodic memories that are relived as opposed to 

non-episodic memories that are to some extent re-experienced albeit non-emotionally, is the factor 

of emotional connectedness. This interpretation, however plausible, seemingly contradicts the 

mutually exclusive conception of episodic and semantic memory as is currently envisioned 

according to Tulving’s distinction, yet offers the possibility for an alternative model where episodic 

memory is concerned.

4 . 7.2 An alternative model o f episodic and semantic memory as revealed by the EAMI 

From the current body of work, it seems largely possible that there are two types of memory 

system, as is currently adhered to by and large within the literature, yet the degree of interaction 

between the episodic and semantic memory systems may be considerably larger than has been 

assumed to date. Furthermore, the nature of the construct of autonoetic consciousness perhaps 

should be reconceived in terms of a more fluid variable on a continuum as opposed to a 

dichotomous, all-or-nothing phenomenon. Taken as such, to relive a memory appears to rely on 

the highest level of autonoetic consciousness, whereby all elements of the memory are re

experienced, and notably the re-instantiation of the emotion felt at the time of the original event. 

However, under this new conception, it would also be possible to re-experience elements of a past 

event to an appreciable degree, without this culminating in the “reliving” of that event. Under the 

traditional episodic/semantic distinction, such re-experiencing would invariably be branded as non- 

episodic due to the absence of a reliving judgment, however, it is now proposed that this type of 

recollective endeavour arguably does involve the recruitment of the episodic memory system albeit 

to a lesser degree, and that elements of re-experiencing nevertheless rely on the evocation tc 

some degree of autonoetic consciousness. Consequently, it would now appear that to recollect a 

memory that is imbued with the top-end level of autonoetic consciousness, invariably involves the 

re-experiencing of the original emotion of the event, and this will infuse the memory with the 

highest degree of autonoetic consciousness, propelling the individual to feel that they have 

mentally “relived” the resultant memory. Under this new conception, it would therefore be possible
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to selectively recall an event from one or other of the memory systems, whereby the same event 

could be relived with full emotional connectedness, or re-experienced with a lesser degree of 

autonoetic consciousness, or indeed factually recalled in a more disconnected semantic sense. 

The degree of engagement of the episodic memory system would thus rely on the emotional 

disposition of the individual at the time of recall of the event, and as such could be influenced by 

the nature of the task or modified by the manipulation of emotional state. If this is possible, it can 

be argued that the relationship between episodic and semantic memory systems is not bi

directional, as one could not recall a memory that has been semanticised over many years in an 

emotionally rich episodic manner, however, it would theoretically be possible to recall an event- 

based memory in one of three ways, either as an emotionally-laden episodic memory, an episodic 

memory with elements of re-experiencing, or as a semantic memory that nevertheless could boast 

a high level of contextual detail, all of which modes of retrieval would be contingent on the 

emotional disposition of the individual at the time of recall. In this sense, it is clear that the episodic 

memory system exerts considerably more flexibility in terms of the mode of recollection that one 

can potentially engage in, whereas the non-episodic or semantic memory system is conceived of 

as a relatively rigid system with no scope for the re-experiencing of any or all of the 

phenomenological or emotional elements. Whereas Tulving's position regarding the carving up of 

what constitutes episodic versus that of the domain of semantic memory, asserts that episodic 

memory exists exclusively via the reliving of past events via autonoetic consciousness, the current 

research sees the revision of this distinction with a new taxonomy of autobiographical memory, 

whereby the construct of episodic memory is expanded on to include two subcomponents 

pertaining to “reliving” and “re-experiencing”, which are proposed to represent emotional episodic 

memory and non-emotional episodic memory respectively.

Autobiographical
Memory

Emotional Episodic 
Memory 

“Reliving”

Episodic
Autobiographical

Memory

Non-emotional 
episodic Memory 
“Re-experiencing"

Semanticised EventsPersonal
Semantics

Non-episodic
Autobiographical

Memory

Figure 4.73 A modified view of the episodic/semantic distinction within Autobiographical 

Memory as revealed by the current findings using the Episodic Autobiographical 

Memory Interview

4.7.3 Methodological considerations from the present study

Perhaps the most important methodological issue inherent in the two studies is the nature of the 

sample sizes under consideration. Whilst the power of the experiments, that is the ability of the
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experiment to correctly reject the null hypothesis when it is false, has not been explicitly 

considered, it is clear that the sample sizes of both studies are relatively small for the number of 

inferential statistical analyses conducted. Likewise, both the logistic regression and factor analyses 

require much larger sample sizes than were available in the present work, an unavoidable 

consequence of sampling from clinical populations such as Alzheimer’s disease and Mild Cognitive 

Impairment. The comparison between AD patients with those of MCI is limited somewhat by the 

abbreviated measure employed in the latter study, which reduces the pool of memories from three 

per epoch to just one memory per life period. In order to conclusively point to the similarities or 

differences in the manifestation of autonoesis between these two clinical groups, the same 

measure should be used, either the full length or shortened version of the EAMI to facilitate 

comparable between-group analysis. Whilst the present studies have revealed interesting trends 

where autonoetic consciousness and its behavioural markers are concerned, it is obvious that 

further research is warranted in order to further tease apart or replicate such preliminary findings. 

The results from the factor analysis, whilst suggesting possible indirect neural contributions, 

nevertheless fall short in conclusively pointing towards the potential underlying neural substrates of 

autonoetically infused recall of past events. This ultimately can only be confidently addressed via 

neuroimaging studies, in which there is considerable scope for the adaptation of the EAMI 

questionnaire into a behavioural paradigm suitable for imaging. In this vein, the true network of 

autonoetic ABMs may be realised, with in turn, huge diagnostic potential where the progression 

from MCI to Alzheimer’s is concerned. A key issue to redress within the current research is the 

confound of gender, which was mentioned previously as an unfortunate consequence of 

convenience sampling. Across many of the spatial tasks, gender differences did not appear to 

emerge, however if one was expecting to see males outperform females on certain tasks, this may 

have been offset by the over-representation of males within the MCI participant group. The small 

sample sizes of the present study precluded the splitting of participant groups by gender in order to 

tease apart this effect on each participant group, and as such, there is considerable exploratory 

work to be done investigating the potential gender differences where episodic reliving of past 

memories is concerned.

4.7.4 Important advances to theory from the present research

The current research has revealed a number of noteworthy findings, the most theoretically relevant 

of which will be returned to briefly here. Firstly, the results from the autonoetic subscale of the 

EAMI have shed light on the phenomenon of autonoesis and shown it to be far less prevalent than 

previously conceived, even within healthy control participants. It would appear that autonoetic 

reliving is a relatively rare occurrence, transpiring when many key processes such as mental 

imagery generation, and emotional re-experiencing work together in concert. This capacity is 

compromised not only in Alzheimer’s disease but also in the prodromal stage of MCI, and as such 

the measurement of autonoesis via the EAMI procedure may offer valuable insights into diagnosis 

of pathological ageing. Mental imagery and, more specifically, the continuity of that imagery during 

autobiographical recall has been shown to be a robust predictor of autonoetic reliving, with the 

compromise of this imagery production evident in the MCI group, possibly representing a 

transitional stage from healthy ageing into mild AD. Of key theoretical import is the role of
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emotional re-experiencing in the instantiation of autonoesis, with robust evidence garnered in 

favour of emotional re-experiencing as a core mediator of reliving past memories. This points to 

the constraints placed on recall via the test material used, as it was demonstrated that significant 

differences were evident between self-selected memories from the Recent period in comparison 

with the artificial memory for the test session the previous week.

Findings from this novel study have thus led to the proposition of a modified view of the traditional 

episodic/semantic distinction, diverging from the original thesis expounded by Tulving. Whereas 

Tulving conceives of episodic memory as that of mentally travelling back in time to relive the 

original event, this definition is rather circumspect in its reliance on the presence of autonoesis or 

reliving as the core feature engaging the episodic memory system. Furthermore, this definition 

sees the labelling of memories where such reliving is absent as not episodic, therefore presumably 

semantic. However, as has been demonstrated in the present research the autonoetic reliving of 

past memories is not the default retrieval mode exhibited by healthy control participants. Notably, 

memories do not necessarily have to be relived in order to be re-experienced, yet by Tulving’s 

definition the latter such experiences would be viewed as non-episodic, which is an untenable 

assertion. The distinction between episodic and semantic memory systems ultimately rests in 

terms of the underiying neural systems engaged during retrieval, and the phenomena of reliving 

and re-experiencing of memories depend on similar networks, our contention being that memories 

engaging the episodic system in this manner can take two forms, namely at the levels of re- 

experiencing or reliving. However, the distinction between these levels seems to reside primarily in 

terms of the accompanying behavioural markers of autonoesis, most notably that of emotional 

connectedness during recollection where reliving is concerned. It is proposed here that episodic 

memory can thus be fractionated to encompass episodic memories that are relived (accompanied 

by autonoetic consciousness and emotional connectedness) and also episodic memories that are 

re-experienced and devoid of such emotional connectedness. As such, researchers attempting to 

investigate the engagement of the episodic memory system with content-based assessments of 

ABM may indeed capture some of the essence of episodic memory through the latter re- 

experiencing component. In contrast to existing measures, the EAMi permits the investigation of 

the reliving or autonoetic aspect of autobiographical memories. The present research expands on 

Tulving’s original circumscribed episodic/semantic distinction by reiterating the considerable 

overlap between the two memory systems but also acknowledging the engagement of the episodic 

memory system in the recollection of memories that are re-experienced but not necessarily relived. 

It is argued here that it is not reasonable to assume that episodic memories are only those relived 

by autonoetic consciousness as at a neural level the underiying substrates will be largely the same 

for those re-experienced and relived. Consequently, the re-conception of the episodic memory 

system as elucidated here represents a departure from the traditional episodic/semantic dichotomy 

in declarative memory as defined by Tulving and offers promise as a potentially fruitful avenue for 

further study.
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4 .7.5 Conclusion

This thesis concludes at an exciting juncture where the assessm ent of autobiographical memory, 

and particularly that of episodic autonoesis, is concerned. The re-conceptualisation of episodic 

memory as something much more phenomenologically refined than the simple acquisition of 

material has been adhered to and incorporated into a theoretically up-to-date assessm ent of 

personal memories from the past, in the form of the Episodic Autobiographical M em ory Interview. 

The most intriguing findings have em erged from the autonoetic subscale of this measure, with the 

consistent implication of the accompanying visual imagery and emotional re-experiencing of the 

original event as potential mediating factors in the instantiation of autonoetic consciousness. The  

present work represents but a small piece of an immense overall theoretical puzzle, with the EAMI 

exhibiting considerable promise in terms of the refinement of the episodic/semantic distinction 

within autobiographical memory to encom pass the role of emotional re-experiencing, but also the 

clinical and diagnostic utility of such a discriminative m easure where pathological ageing is 

concerned.
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Appendix 2.1 Letter from D epartm ent o f P svch o loav , Trinity C o llege  granting ethical approval

Department of Psychology
U n iversity  o f  D u b lin , Trinity C o lleg e  

D u b lin  2, Ireland
Tcl: ♦353 I bOW 1886 
Fax: +353 1 671

Department o f Psychology 
Ethics Committee

23/07/2005

Dear

The D epartm ent o f  Psychology E thics C om m ittee m et recently  to consider y ou r application entitled 
^  ̂ I r/<rt fi s

1 am pleased to inform  you that the C om m ittee has approved y ou r application.

Y ours sm cerely

K evin T ierney (Ph.D .)
Chairperson,
D epartm ent o f  Psychology Ethics Com m ittee

h I ip://vrwv.\ ted . ic/Psychol< )g\'
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Appendix 2.2 Information sh e e t and  co n sen t form for participants

Inform ation and Consent Form

M y nam e is M uireann Irish and I am  a postgraduate student in the Departm ent o f  Psychiatry in Trinity 

College Dublin. I am conducting a b rie f study on a specific type o f  mem ory known as autobiographical 

memory. In this study, you will be asked to recall details from  your past (such as names o f  people), and to 

recollect an event that happened to you. A num ber o f  questions will follow that are related to the experience 

o f  rem em bering and the quality o f  w hat you can perceive in your m ind’s eye. The purpose o f  the present 

study is to gain insight into the nature and experience o f  personal recollection.

If  you agree to participate in this study you will be assigned an identification num ber and any information 

you disclose will be treated as confidential with your anonym ity preserved, except in the unlikely cases 

where information is disclosed that w ould have legal implications. Under the Freedom o f  Inform ation Act 

(1997) you are entitled to access any information relating to your participation, and data will be stored for up 

to a maximum o f five years if  this study is subm itted and accepted for publication. Participation in this study 

is entirely voluntary and you may w ithdraw from this study at any time.

1 have read the information above and give my informed consent to participate in this study.

Signed:_______________________________  Date:_____________________________

For further information regarding this study, please contact:

M uireann Irish or Dr. Robert C oen (clinical supervisor)

M ercer’s Institute for Research on Ageing

Hospital 4

St. Jam es’s Hospital

Dublin 8.

Tel: 01 4162640

Fax: 0 1 4 1 0  3487

Email: irishm u@ tcd.ie

A4



A ppendix 3.1 Letter from D epartm ent of P sychology , Trinity C ollege  granting ethical approval.

School of Psychology
I ’n ivcrs i ty  o f  D i ib i in ,  T r in irs  C o l le g e  

D u b l in  2, I re land l e l ;  * ,V i3  I « m  i m  

l-'ax: - .^ 5 .?  I h 7 l  ’ (KH,

F.A.O: Muireann Irish

School of Psychology 
Ethics Committee

15 June. 2006 

Dear Muireann,

The School o f  Psychology Ethics Committee met recently to consider your 
application entitled 'Validation o f  a new test assessing re-experiencing o f  contextually 
rich episodic autobiographical memories in healthy young adults’.

I am pleased to inform you that the Committee has approved your application, subject 
to you making the following changes.

•  Approval subjcct to indicating a satisfactory debriefing procedure.

Your’s sincerely.

Kevin Tierney 
Chairperson,
School o f  Psychology Ethics Committee

h U |> : / / \ v u w . t c d . i e / l ’ sv c iio lc » e>
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Appendix 3.2 Information and consent form for vouna control participants

Information and Consent Form

My name is M uireann Irish and I am a postgraduate student in the D epartm ent o f  Psychology, 

w orking in the Trinity College Institute o f  Neuroscience. 1 am conducting a b rie f study on a specific type o f  

m em ory known as autobiographical m em ory and trying to validate a new assessm ent o f  this type o f  mem ory 

using existing tests.

In this study, you will be asked to attend two test sessions. During one o f  the sessions, you will be 

asked to recall details from your past (such as names o f  people), and to recollect events that happened to you. 

A num ber o f  questions will follow that are related to the experience o f  rem em bering and the quality o f  what 

you can perceive in your m ind’s eye. The purpose o f  this study is to gain insight into the nature and 

experience o f  personal recollection.

In the other test session, you will complete a num ber o f  tests that aim to tap into different aspects o f 

learning and mem ory. You will be asked to generate w ords using different letters o f  the alphabet, and to 

think o f  w ords from various categories. A nother test will require you to look back over your past again and 

recollect nam es and information from childhood up to the present day. Finally you will be asked to study a 

list o f  ten w ords and try to recall as many as you can. .

Each session should last no longer than one and a h a lf hours. For your participation in this study, 

you will receive rem uneration o f  20euro. This will be presented to you at the end o f  the second test session.

If  you agree to participate in this study you will be assigned an identification num ber and any 

information you disclose will be treated as confidential with your anonym ity preserved, except in the 

unlikely cases where information is disclosed that w ould have legal implications. U nder the Freedom o f 

Information A ct (1997) you are entitled to access any information relating to your participation, and data will 

be stored for up to a m aximum o f five years i f  this study is submitted and accepted for publication. 

Participation in this study is entirely voluntary and you may withdraw from this study at any time.

I have read the information above and give my informed consent to participate in this study.

Signed:_______________________________  Date:_____________________________

For further information regarding this study, please contact:

M uireann Irish or Professor Shane O ’M ara (PhD supervisor)

Trinity College Institute o f  N euroscience 

Lloyd Building 

Trinity College 

Dublin 2.

Tel: 01 608 8449

Fax: 01 608 3183

Email: irishm u@ tcd.ie
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Appendix 3.3 Information sh e e t and receipt of paym ent form for young control participants

TRINITT COLLEGE

Insti tute of N e u r o s c i c n c e

rthiltuih's to ntnhi

Investigation o f Episodic A utobiographical Memory;

Inform ation Sheet.

Thank you for participating in this research. The present study has been concerned with investigating a 

specific type o f  memory, known as autobiographical memory, and with vahdating a new assessm ent o f  this 

type o f  mem ory using a range o f  existing tasks.

The purpose o f  the present study is to establish how a group o f  young healthy individuals perform on our 

new memory assessm ent compared with healthy elderly participants and a group o f  mild A lzheim er 

individuals. Performance on the standard memory assessm ents and the new m easure o f  autobiographical 

m em ory will be contrasted and used to identify potential decrem ents in the healthy elderly and mild 

A lzheim er group.

For your participation in this study, you have received 20 euro as rem uneration, from the research fund in the 

Trinity College Institute o f  Neuroscience. As mentioned to you, you have been assigned an identification 

num ber and any information you have disclosed will be treated as confidential with your anonymity 

preserved, except in the unlikely case where information is disclosed that w ould have legal implications. 

U nder the Freedom o f  Information Act (1997), you are entitled to access any information relating to your 

participation, and data will be stored for up to a maximum o f  five years if  this study is subm itted and 

accepted for publication.

I f  you require any fiirther information about this study please contact;

M uireann Irish or Professor Shane O ’M ara (PhD supervisor)

Trinity College Institute o f  Neuroscience

Lloyd Building

Trinity College

D ublin 2.

Tel: 01 896 8449

Fax: 0 1 8 9 6  3183

Email: irishmu@ tcd.ie
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CP TR IN IT Y  COLLEGE

Institute of N eurosc ience

/ ; < ) / / /  niolc iu lcs  to i n i n i l

Receipt for Participation in Experimental Research in the 

Trinity College Institute of Neuroscience, Trinity College Dublin.

1 have been paid the sum o f  20 Euro in return 

for my participation o n _____________2006.

Name (block capitals): _________

Signed: _________

Date:

S taff M em ber Responsible:



Appendix 3.4 Letter to Active Retirement Group requesting participants

Mercer's Institute for Research on Ageins

St James's Hospital, Dublin 8, Ireland 

Joy Houston

Rathfamiiam Active Retirement Group 

40 Ballyroan Road 

Rathfamham 

Dublin 16.

18 May 2005

Dear Mrs, Houston,

I am the Senior Psychologist working in the Memory Clinic in Mercer’s Institute for Research on Ageing 

(M IR A) in St. James's Hospital. In M IRA we undertake a variety o f research studies concerning both healthy 

ageing and dementia. A ll studies must first obtain Ethical Approval from the St. James’s Hospital/AMNCH 

Research Ethics Committee,

I am writing to you because we w ill be doing a number o f studies over the coming months, which w ill 

require participation by healthy active individuals. These studies typically involve one or two test sessions 

and typically focus on different aspects o f memory in ageing. Healthy individuals who have participated in 

similar studies in the past have generally found them interesting and enjoyable. Needless to say their 

participation is very important from our point o f view.

Participation in studies is entirely voluntary, and in most cases participants are not paid but it is usually 

possible to cover transport costs i f  necessary. This does not always arise as some studies can be done either 

in the participant’s home or in our unit, depending on preference.

I f  you feel that any o f your members would be w illing  to participate in one o f our studies I would be more 

than happy to visit and discuss the details o f upcoming projects with you.

Kind regards.

Dr. Robert Coen, PhD. 

Reg Psychol, AFPsSI
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A ppendix 3 .5  Letter confirming appointm ents to healthy elderly controls

Mercer's Institute for Research on Aseing
I __________________

St. J am e s 's  H o sp ita l, D ublin  8, Ire lan d

25 M ay 2006 

Dear M r .__________ ,

Further to our telephone conversation earher today, please find enclosed directions and a map from the city 

centre to St. Jam es’s Hospital, with details on how you will find us in Hospital 4.

As 1 m entioned to you, the tim e o f  your visit has been arranged for 11 am on Friday the 2"'* June. Due to the 

nature o f  the study, you will be required to attend again for a second visit the following week at the same 

tim e (i.e. at 1 lam  on Friday the Q* June), but we can arrange this on the day o f  your first visit. Each visit 

should last no more than 1.5 hours.

Thank you for agreeing to participate in my study and I look forward to seeing you soon.

Yours sincerely.

M uireann Irish.
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A ppendix 3 .6  D irections to Hospital 4  sen t to  participants

D irections to St. J a m e s’s H ospital from  the C ity C en tre .

Please refer to the accom panying map for details.

The L uas Red Line stops in St. Jam es’s Hospital. At the St. Jam es’s stop, walk towards the N ational Blood 

Centre. Hospital 4 is located directly opposite the Blood Centre on your right hand side. The M ercer’s 

Institute for Research on Ageing is on the top floor and the reception area is through the double doors, take a 

right and it is on your left.

The 123 bus takes you right into the grounds o f  St. Jam es’s Hospital. Once you get o ff at the St. Jam es’s 

stop, walk towards the Luas stop and turn right. W alk towards the National Blood Centre and Hospital 4 is 

located directly opposite the Blood Centre on your right hand side. The M ercer’s Institute for Research on 

A geing is on the top floor and the reception area is through the double doors, take a right and it is on your 

lef^.

O ther buses such as the 78A, 51 B an d  51C will drop you on St. Jam es’s street outside the hospital gates. 

W alk through the hospital gates towards the National Blood Centre, which will be on your left hand side. 

Hospital 4 is located directly opposite the Blood Centre on your right hand side. The M ercer’s Institute for 

Research on Ageing is on the top floor and the reception area is through the double doors, take a right and it 

is on your left.

If you are driving to  St. Jam es’s Hospital, please note that there is parking available in the underground 

carpark, marked as “P” beside Hospital I on the enclosed map.

If  you are unable to find Hospital 4, please do not hesitate to  ask for directions.

O nce you reach the reception area, ask for M uireann Irish and mention that you are taking part in a research 

study, and I will come down to m eet you.
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Appendix 3.7 Information sheet and consent forms for healthy elderly controls and Alzheimer
patients

SJH /A M N C H  RESEARCH ETHICS COIVIMITTEE

Patient Information and Consent
1.Title of study:
Development and Validation of a new method of Autobiographical recall assessment in an elderly 
population.

2. Introduction: Autobiographical memory refers to memories from a person’s past. A recent 
research study has attempted to provide an up-to-date measure of these memories using older 
individuals and people with memory impairments. They used a questionnaire method to ensure 
that the memories being studied were autobiographical in nature.

The purpose of the present study is to develop a new test of autobiographical memory and 
administer it to an elderly population and to those with possible memory problems. It is hoped to 
refine this measure into a valid and manageable assessment tool for use in further studies on 
memory in old age.
If you agree to participate in this study, you will be seen on two occasions in the Mercer’s Institute 
for Research on Ageing (MIRA), St. James’s Hospital. These visits are expected to last for just 
over 1 hour each.

3.Procedures: All participants will be 60 years of age or older. There will be two groups of 
participants. One group will consist of individuals who have memory impairment, who have been 
seen either in the memory clinic in MIRA, or have been seen by one of the St. James’s Hospital 
Consultants affiliated with MIRA.
The other group will consist of individuals who do not have memory impairment, but who are of the 
same age and educational level as those with memory impairment. These individuals will receive a 
brief medical screening including a functional self-report screen as assessed by the Instrumental 
Activities of Daily Living (lADL) Scale. Two short cognitive tests (the Mini-Mental State 
Examination, and the Clock Drawing Test) will also be administered. Individuals who are 
depressed as assessed by the shortened version of the Geriatric Depression Scale will not be 
included.

The memory questionnaire will firstly be administered. This looks at personal memories from 
across a maximum of 6 different stages in a person’s life, and uses cues to help the individual 
remember certain events. Each memory will be assessed in terms of the level of detail produced 
and the accompanying feeling of recollection.
A second visit will be required wherein the individual will be tested on standard measures of 
autobiographical memory using the Autobiographical Memory Interview (Kopelman et al, 1990) and 
the Autobiographical Fluency test (Dritschel et al, (1992) and other tests of memory including the 
CERAD word list memory task (Morris et al, 1989). Further tests will include the Letter and 
Category fluency tasks.

4.Benefits: There are no direct benefits to you from participating in this study. However, 
depending on the results, it is possible that it could be of benefit to you or to others with memory 
impairment in the future, if we can compile a valid and refined measure of autobiographical 
memory.

5.Risks: None. There are no risks of injury or loss as a result of participation in this research 
study.

6.Exclusion from participation: Individuals under the age of 60, or individuals who are depressed 
will be excluded. Individuals who cannot give informed consent will be excluded.

7.Alternative treatment: Participation in this study will not, in any way, alter or affect your medical 
treatment. You do not have to be a part of this study to be treated.

8.Confidentiality: Your identity will remain confidential. Your name will not be published and will 
not be disclosed to anyone outside the hospital. For ease of transcription, it will be necessary to 
tape record parts of the memory interview, however, your identity will remain confidential 
throughout and all tapes will be destroyed once transcription has taken place.
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9.Compensation:
There are no risks of injury or loss as a result of this research project. Your doctors are covered by 
standard medical malpractice insurance. Nothing in this document restricts or curtails your rights.

10.Voluntary Participation: You have volunteered to participate in this study. You may quit at any 
time. If you decide not to participate, or if you quit, you will not be penalised and will not give up 
any benefits, which you had before entering the study.

11. Stopping the study: You understand that your doctor or the Project Supervisor (Dr. Robert 
Coen) may stop your participation in the study at any time without your consent.

12. Permission: This study has been granted hospital Research Ethics Committee approval.

IS.Further information: You can get more information or answers to your questions about the 
study, your participation in the study, and your rights, from Dr. Robert Coen who can be telephoned 
at 01 4162640. If your doctor learns of important new information that might affect your desire to 
remain in the study, he or she will tell you.
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SJH /A M N C H  RESEARCH ETHICS COMMITTEE.

CONSENT FORM

Title of research study:

Development and Validation of a new method of Autobiographical recall assessment in an 

elderly population.

This study and this consent form have been explained to me. I believe 1 understand what will 

happen if I agree to be part of this study. I have read, or had read to me, this consent form. I have 

had the opportunity to ask questions and all my questions have been answered to my satisfaction. I 

freely and voluntarily agree to be part of this research study, though without prejudice to my legal 

and ethical rights. I have received a copy of this agreement.

PARTICIPANT’S NAME:

PARTICIPANT’S SIGNATURE:

Date:

Date on which the participant was first furnished with this form:

Where the participant could have difficulty of comprehending the nature, significance and scope of 

the consent required, the form must be signed by a person competent to give consent to his or her 

participation in the research study (other than a person who applied to undertake or conduct the 

study):-

NAME OF CONSENTOR:

SIGNATURE:

RELATION TO PARTICIPANT:

Statement of investigator’s responsibility: I have explained the nature, purpose, procedures, 

benefits, risks of, or alternatives to, this research study. I have offered to answer any questions and 

fully answered such questions. I believe that the participant understands my explanation and has 

freely given informed consent.

Investigator’s signature:

Date:

(Keep the original of this form in the participant’s medical record, give one copy to the participant, 

keep one copy in the investigator’s records, and send one copy to the sponsor (if there is a 

sponsor).
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Appendix 3.8 Letters from Hospital Research Ethics Com m ittee granting ethical approval

Dan lA iich. Sccniiarv. SJH \M N C I! RcA.-arih ComniiUcc 
TtflcpIjwHc 4N2X<>(» l ‘a.\ . l-.iTUii! dan.luichiflamnch.ic

uiis \ t  \<n m ( \ u ’ uik
I 'K IX  K lin  t i ts '-  DK / M l  •/( JV». I 't «rMS««.

THE ADELAIDE & MEATH 
HOSPITAL, DUBLIN

Dr Robert Coen.
Mercer's Institute for Research on .Ageing, 
Hospital 4
St. James's Hospital,
Dublin 8

INCORPORATING
THE NATIONAL CHILDREN'S HOSPITAL

l l l l l 'K n M  , i n i  I

l \ l  1 ^C.HI, ..M IK r iA M )

20th January, 2005

R f: Investigation of a method of autobiographical recall of assfssmenl in an
eUlerl) population.

I'U’iJsc quote (his re lcrcm e in a ll cvmmumcaUons n ’g an lln ^  this \iudy: <1501 ( 'hcKrimtm 
A vfiiiii

Dear Dr Coen,

The Vice-Chairman o f the SJH / AMNCH Research Ethics Committee has, on behalf 
o f the Committee, given ethical approval for the above study

Yours sincerely.

Daniel R Lynch, I
Secretary,
SJH / .'XMNCH Research Ethics Committee

Daniel R Lynch,



I / « '  V» \ /  M )1 H I  I  « / )

THE A D E L A ID E  & M E A T H  
H O S P IT A L , D U B L I N

SJH AMNCH R csca rd ir.lh ic s  C om m ittee Sccrclarial 
Dan LyjK'h l* h '4142860 em ail. D a n .I.v n d m an in ch .ic
rr> iu laR yan  Ph 4142342 a tia il .  trH ila  R vatw am nch-i<
SecrdariaJ F a \  4 l4 2 .n i

IN C O R P O R A T IN G
TH E N A T JO N A l C H a O R E N 'S  H O S P lT A t

IM lM .h U  fK.‘UllS .»4 m iM N P

rriF f’H O SI • 1511 414J»HKi

Dr. R obert Coen
M erce r’s Institu te  fo r R esearch on  A geing 
St. Jam e s 's  H ospital 
J am e s 's  Street 
D ublin  8

Re; Investigation o f a Method o f Autobiographical Recall Assessment in an 
Elderly Population.

I ’k'cixe qiiolc this le fe m ic e  in any  follow up to this lelli’r: 2005 IH 02 

D ear D r C oen.

T hank you for your le tter dated April 29”' 2005. In your letter you describe  som e 
changes that have been deem ed necessary  to  the  orig inal p lanned research  and you 
enclosed  w ith  your le tte r your o rig inal e th ics  subm ission  w ith all am endm ents 
appearing  in bold type in the  text
The am endm ent described  in you r le tte r and docum ented  in detail in the subm ission  

w hich  you enclosed w ith  your le tte r have been  app roved  by the V ice-C hairm an on 
b e h a lf o f  the  S JH /A M N C H  R esearch E th ics C om m ittee  
I no te  in particu lar that the  title  o f  the study has changed to  "D evelopm ent and 
V alidation  o f  a new  M ethod  o f  A utob iograph ical Recall A ssessm ent in an E lderly  
P opu lation  I apologise  fo r the  delay  in sending  th is le tte r to  you

Y ours sincerely.

June 8"' 2005

Daniel R. Lynch, 
Secretary,
Daniel R. Lynch, C  
Secretary, \ _
S.IH/AMNCH Research Ethics Committee.



Appendix 3.9 Letters to carers and Alzheimer patients requesting participation in study

Mercer’s Institute for Research on Ageins

St J am e s 's  H o sp ita l, D ublin  8, Ire land

19 July 2006

Dear M rs .__________ ,

I work with Dr. Robert Coen, Senior Psychologist in the Memory Clinic in M ercer’s Institute for Research 
on Ageing (M IRA) in St. Jam es’s Hospital. In M IRA we undertake research studies with Ethical Approval 
from the SJH/AMNCH Research Ethics Committee.

I am writing to you because we will be doing a study over the com ing months, which requires participation
by individuals who have some memory difficulties, and 1 have sent a similar letter t o __________about this.
Below is a very brief outline o f  what the study entails.

Study o f Autobiographical Memory. Autobiographical mem ory is a person’s recollection o f  their own past 
across the life-span from childhood to old age. How do you m easure it, as each individual has a unique life 
history? That’s a good question. We are developing a test to assess Autobiographical memory, w hich could 
then be used in fijrther studies to look at ways by which this type o f  memory might be improved. The 
present study entails coming to our unit in St. Jam es's Hospital for two test sessions about one week 
apart, each lasting about 2 hours during which standard mem ory tests and a newly developed  
Autobiographical memory test will be adm inistered.

Individuals w ho have participated in similar studies in the past have generally found them interesting and 
enjoyable. Participation in studies is entirely voluntary. Participants are not paid but it should be possible to 
cover transport costs if  necessary.
A sim ilar letter has been sent t o _________ , asking w hether or not he would be w illing to participate in this
study. W hile it is not essential that he be accom panied it w ould be highly desirable. I am w riting to you to 
ask w hether or not you would be w illing for him to participate (assum ing that he is also agreeable).

Please tick the appropriate box below and return this in the enclosed stamped addressed envelope. I f  you are 
both agreeable I will ring you to arrange a date and tim e that suits you.

W ith Kind Regards,

M uireann Irish 
Tel 4162640

□  I am willing fo r____________ to participate in this study, if  he is also agreeable to participate.

□  I am not willing fo r___________ to participate in this study.

A 17



Mercer’s Institute for Research on Ageing

St, J am e s 's  H o sp ita l, D ublin  8, Ire lan d

19 July 2006 

Dear Mr. Johnson,

1 work w ith Dr. Robert Coen, Senior Psychologist in the M emory Clinic in M ercer’s Institute for Research 
on Ageing (M IRA) in St. Jam es’s Hospital. In M IRA we undertake research studies w ith Ethical Approval 
from the SJH/AM NCH Research Ethics Comm ittee.

1 am w riting to you because we will be doing a study over the com ing m onths, w hich requires participation
by individuals who have some memory difficulties. I have sent a sim ilar letter t o ________________about this.
Below is a very b rie f outline o f  what the study entails.

Study o f  Autobiographical M emory. Autobiographical memory is a person’s recollection o f  their own past 
across the life-span from childhood to old age. How do you measure it, as each individual has a unique life 
history? T hat’s a good question. We are developing a test to assess A utobiographical memory, w hich could 
then be used in further studies to look at ways by which this type o f  m em ory might be improved. The 
present study entails coining to our unit in St. Jam es’s Hospital for two test sessions about one week  
apart, each lasting about 1.5 hours during which standard mem ory tests and a newly developed  
Autobiographical m em ory test will be adm inistered.

Individuals w ho have participated in sim ilar studies in the past have generally found them interesting and 
enjoyable. Participation in studies is entirely voluntary. Participants are not paid but it should be possible to 
cover transport costs if  necessary.
I am w riting to you to ask w hether or not you would be willing to participate in this study. A sim ilar letter
has been sent t o _____________, asking w hether or not she is happy for you to participate. Therefore you may
want to discuss this w ith her.

Please tick the appropriate box below and retum  this in the enclosed stamped addressed envelope. I f  you are 
agreeable to participate I will ring you to arrange a date and tim e that suits you.

With Kind Regards,

M uireann Irish 
Tel 4162640

I am w illing to participate in this study

I am not w illing to participate in this study.
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Appendix 3.10 Clock drawing test sheet given to participants

Clock Drawing Test.

Instructions:

In the circle below, write in the numbers in the face of the clock.

Draw the hands o f the clock to make the clock say 10 minutes after 11.
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Appendix 3.11 Shortened version of the Geriatric Depression Scale

Geriatric Depression Scale -  Short Form

Choose the best answer for how you felt over the past week.

1. Are you basically satisfied with your life?

2. Have you dropped many of your activities and interests?

3. Do you feel that your life is empty?

4. Do you often get bored?

5. Are you in good spirits most of the time?

6. Are you afraid that something bad is going to happen 

to you?

7. Do you feel happy most of the time?

8. Do you often feel helpless?

9. Do you prefer to stay at home, rather than going out

and doing new things?

10. Do you feel that you have more problems with

memory than most other people of your age?

11. Do you think it is wonderful to be alive?

12. Do you feel worthless?

13. Do you feel full of energy?

14. Do you feel that your situation is hopeless?

15. Do you think that most people are better off than you are?

Score:

Screened by:
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A ppendix 3 .12 Letter and category  fluency te s ts

The FAS Letter Test Participant Name:

Participant No:

Session No:

Date o f  testing:

‘I am going to say a letter o f  the alphabet and 1 would like you to give me as many w ords that begin with that 

letter as you can. Do not give people’s names or place names, but any other word is fine. Also, do not use 

the same word with different endings, for example “kick, kicked, kicking.” Begin when I say the letter.’

The first letter is F. Start now.

(allow one minute fo r  each letter)

Now  I w ould like you to do the same for the next letter. The next letter is A. Start now.

Finally, repeat the sam e procedure for the next letter. The next letter is S. Start now. 

F A S
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The Category Fluency Test.

This tim e it doesn’t m atter what letter the w ord begins with. I ju s t want you to  say for me all the exam ples 

you can think o f  within a certain group. N am e them  as quickly as possible.

{allow one minute fo r  each category)

The first group is Animals. Say all the anim als you can think o f  starting now.

The next group is Fruit. Say all the fruits you can think o f  starting now.

The next group is Vegetables. Say all the vegetables you can think o f  starting now.

A nim als F ru its  V egetab les
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Appendix 3.13 Feedback letter reporting on participant's performance during test session

Mercer's Institute for Research on Ageins

St. James's Hospital, Dublin 8, Ireland

06 February 2007

Dear Mr. and Mrs.______________ ,

Thank you very much for your cooperation and participation In our research study investigating 

recall of personal memories from the past. Your participation was very much appreciated. Please 

find below a brief summary of how you did on the tests used in the research study, as requested.

On measures of verbal fluency (generating words beginning with different letters or from different 

categories) you performed at a high level. On a memory fluency task (thinking of as many different 

names and events from your past) you performed at a reasonably good level, but showed some 

difficulties for the more recent times.

On the Episodic Autobiographical Memory Interview you recalled past events in your life with 

relative ease, and described a recent event in good detail. On a word learning task, you managed 

to learn 6 out of 10 words, but showed difficulties in recalling the same words following a delay. 

However, you were able to recognise the words when shown to you in a subsequent task.

Overall, the picture emerging from our test sessions shows your preserved capacity for recall of 

past events, with difficulties emerging in recalling more recent information. The findings are 

consistent with your Clinical assessment in our Memory Clinic in 2006.

I would like to sincerely thank you for your participation in my research and I hope the experience 

has been enjoyable for you.

With Best Wishes,

Muireann Irish.
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Appendix 3.14 Scoring Protocol for the Episodic Autobiographical Memory Interview

Scoring Protocol for Personal Semantics on the EAMI:

Lifetime periods (epochs) we are interested in:

Childhood 0-15 years
Early Adulthood: 15-30 years
Middle Adulthood: 30-45 years
Later Adulthood: 45-up to 5 years ago.
Recent Period: In the last 5 years.

Personal Semantics are facts from a participant's lifetime include:

(I) Names of people.
(ii) Information about daily living/professional life
(iii) Important dates

(I) Names of People.

We are interested in analysing the recall of names across the lifespan and perseverative effects i.e. 
Is the participant consistently recalling the same names across alt epochs?

Participants are asked to recall 3 names and state the relationship of the person to them.

Topic 1: Names of People 
Christian
Name Surname Relationship Total

Name 1 0.5 0.5 1 2
Name 2 0.5 0.5 1 2
Name 3 0.5 0.5 1 2

6
Maximum Score for Names: 6 points.

Points to note:

IVas this person known outside the period in question?
This was an additional question used during the early stages of development of the measure. It is 
not used in the scoring of the “Names” data.

Recall of Surname only for particular individuals:
(Doctors/Priests/Teachers)
In Childhood particularly, participants may recall names of doctors, priests, teachers etc. and state 
only the surname of the individual. The experimenter would seek to clarify if the participant ever 
knew the Christian name of the individual in question. If the participant could not recall the 
Christian name, this will be marked on the transcript. However, if they never knew the Christian 
name, the surname alone is deemed sufficient to obtain a full point.
E.g. “Mrs. Murphy was our primary school teacher”

Recall of the same name across epochs:

Participants are asked to recall different names across the lifespan and if the same name is given 
repeatedly across epochs, this is not credited with marks. When participants repeat a name in a 
second epoch, the experimenter has asked them to provide a different name not previously 
mentioned and specific to that epoch, therefore if they continue to offer the repeated name, this is 
not credited.

E.g. “Pam Browne was my friend in this time period as well”
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“You have mentioned her already. Can you think of somebody else that you knew during this 
time?
“Ah well, Pam was my friend the whole way through, so I’ll say her.” = 0 marks.

Examples

1. Name:
Profession/Relationship: 
Known outside period;

Mrs. Murphy 1 mark
Primary School teacher 1 mark
No.

2. Name:
Profession/Relationship: 
Known outside period:

Eddie 0.5 marks
Neighbour/Schoolfriend 1 mark
Yes.

Recall of Names of Couples:
In some cases, participants may recall the names of a husband and wife pairing together. For 
example: “Teresa and Peter Murphy are our neighbours next-door.” In this case, the names 
should be scored separately, even though they were mentioned simultaneously. Therefore, this 
example would be credited as the recall of two names, entailing a score of 4 points.

(ii) Scholastic/Professional Life (“Daily Living”)

We are interested in establishing if participants can recall their occupation/main daily activities 
during different epochs across the lifespan.

For Childhood and Early Adulthood, the questions will mainly pertain to schooling, however this will 
change into professional life from Early Adulthood onwards. In the Later Adulthood and Recent 
Period (for elderly controls and Alzheimer patients), retirement will have presumably occurred and 
thus, participants are questioned regarding social clubs, activities, or establishments that they 
frequented during this period.

Participants are asked to recall:

Name of establishment: 1 mark
Location of establishment: 1 mark
Nature of study/work: 1 mark
Means of travelling there: 1 mark

Topic 2: Daily Living
Partial Specific
Recall Recall

Institution Name 0.5 1
Location 0.5 1
Nature of
work/study 0.5 1
Means of travel 0.5 1

4
Maximum Score for Daily Living: 4 marks

Points to note:

Whereas in the recall of “Names” Section, we penalised participants for repetition of people’s 
names across epochs, we cannot do so in this section, as a person’s career (particularly for older 
participants) is less likely to change over the course of the lifespan. In most cases, the 
experimenter has attempted to probe for additional “daily living” information specific to each epoch.

Specificity of Location:
This need not be specific, as in providing a full address. We are just interested in the general 
location of the establishment. However, if the participant appears to be unsure, speculative or
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guessing, no marks should be awarded. The experimenter will have marked any such ambiguous 
responses on the scripts.

Example: 1

Name:
Location:
Nature of study/work: 
Travel:

Mercy Convent School 
Wexford 
Primary school 
Mother drove me.

1 mark 
1 mark 
1 mark 
1 mark
Total: 4marks

Example: 2

Name:
Location:

Nature of Study/work: 
Travel:

O’Mara & Company
I think we were in Adelaide Road
Or else it was O’Connell Street.
Administration
Walked & then got the bus

1 mark

0 marks
1 mark 
1 mark
Total: 3 marks

(iii) An Important Date:

We are interested in how precise participants can be in dating events from their past (temporal 
specificity). Participants are asked to recall an important date/event from their past and to provide 
the precise date and location of this event.

Note; In this case, the event itself is NOT given a score, rather it is the elements of the
date and the location that are awarded marks, whereas the event is merely required to establish 
that something important happened to the participant on this date. The events will be analysed in 
the episodic component of the instrument.

Topic 3: Important
Date

Date 1
Month 1
Year (Age: 0.5) 1

Location 1
(country only: 0.5)

4
Maximum Score for “Important Date”: 4 marks.

Points to Note: 

Specificity of the Location:
Again, we are not overly concerned with the spatial specificity in this case. A mark is awarded if 
the participant can give a general location, without appearing speculative. If, however, they can 
only provide the country in which the event occurred, the location should then be given a score of 
0.5 points.

Speculation/Guessing:
Where it appears the participant is unsure as to the date of the event, the experimenter will have 
marked this on the script and no marks should be awarded. Likewise, where they offer a choice 
between two months (“It was June or July”) no marks are awarded.

Example: 1

Event: The day my grandmother died. Do not score
Month: April 1 mark
Year: 1950 1 mark
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Location: At her house in Tipperary. 1 mark
Total: 3 marks

In this example, the participant has not provided us with a specific date and therefore loses 1 
mark.

Example: 2

Event:
Month:
Year:
Location:

My sister’s wedding 
6'  ̂May 
I was 35
Rathfarnham Church

Do not score 
2 marks 
.5 marks 
1 mark
Total: 3.5 marks

In this example, the participant has given us a specific date and month, but did not provide us with 
the year. We only credit their age at the time of the event with 0.5 marks.

Example: 3

Event:
Month:
Year:
Location:

My retirement
Around September/October 
I was probably 65 
Burlington Hotel

Do not score 
0 marks
0 marks
1 mark 
Total: 1 mark

In this example, the participant is quite speculative and cannot precisely date this event. The 
experimenter will have marked in phrases such as “probably” and “I guess”, “I would’ve been...” on 
the script and these will be important to take note of.

Choice between two specific dates:
In some cases, the participant may have been specific enough as to offer a choice between two 
particular dates, e.g. “that was either the 10"" or 11'  ̂ of May”. Provided the elements of year and 
month have also been included, this will be scored as 0.5. However, for all other instances of 
uncertainty between years (e.g. it was either 1960 or ’61), age at the time (e.g. I was around 21 or 
22), or months (e.g. it was June or July), 0 marks are awarded. Thus the elements of year, age, 
month must be precise in order to gain 0.5 marks, whereas indecision between two specific dates 
will be allowed. A full score of 1 point, however, requires all elements to be recalled with certainty.
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Scoring Protocol for Episodic Events on the EAMI:

Lifetime periods (epochs) we are interested in:

Childhood 0-15 years
Early Adulthood: 15-30 years
Middle Adulthood: 30-45 years 
Later Adulthood: 45-up to 5 years ago.
Recent Period: In the last 5 years.

Episodic Events are once-off incidents that have happened in a participant’s lifetime. 

Typical Events w/ould include for example:

(i) First Communion
(ii) Confirmation
(ill) Wedding
( iv ) Birth of Children
(V) Holidays/Trips Abroad
(V i) Death of family member/spouse

We are interested in looking at events that participants can remember quite well in order to analyse 
various levels of phenomenological and contextual detail.

The 7 types of detail we are interested in are:

1. Event Detail
2. Temporal Specificity
3. Sensory/Perceptual Detail
4. Spatial Detail
5. Emotion
6. Implication
7. Thoughts.

Thus, each episodic event will be scored out of a maximum of 7 points.

General Criteria for Scoring Episodic Memories:

1. The transcripts from the interview with the participant are to be used in conjunction with the 
EAMI record sheet, in order to obtain key qualitative data that can only be gleaned from analysing 
the participant’s prose and discourse, to establish the specificity and certainty of each memory.
2. It is recommended to read the transcript for each memory prior to commencing to score 
said memory, in order to derive an overall composite ‘feel’ for the detail and certainty of the 
participant in their recollection of the event.
3. The notes of the interview transcript for each memory are then consulted with reference to 
the transcript and each of the 7 categories on the EAMI protocol are scored in turn.
4. The summation of all marks assigned for each of the 7 detail categories is used as the total 
score for each event recalled.
5. There is no scoring procedure required for the “autonoetic assessment”. Participants’ 
responses are merely recorded and then used for correlation with event scores from the episodic 
schedule.

Rater 1 is to score all transcripts in chronological order from Childhood to Recent Period. 
However, Rater 1 is to score all participants in reverse order. I.e. beginning with Participant 30 and 
ending with Participant 1.

A28



Rater 2 is to score all participants in numerical order, beginning with Participant 1 and ending with 
Participant 30. However, Rater 2 is to score all transcripts in reverse order, i.e. beginning with the 
last memory of the Recent Period and ending with the first memory of the Childhood period.

N.B. Rater 1 and Rater 2 and NOT permitted to collaborate or discuss their scoring as this 
is likely to bias the results. The assessments must be taken away and scored separately to 
avoid any bias in the scoring procedure.

1. Event Detail

Participants were required to supply details regarding the nature of the event, such as who was 
there, others’ relationship to them, weather on the day, what they were wearing, food/music from 
the day, transport used on the day and other such event-based details. These details could be 
supplied spontaneously by the participant or cued by the experimenter using the EAMI suggested 
probes.

The aim of this question is to establish if the participant could produce a general framework for a 
clearly discernible once-off event. By once-off, we are looking for an event that lasts less than 
24hours.

When you first read the transcript of the memory, look at the volume and level of description the 
participant has freely given before being prompted for further details.
Can you discern a clear once-off occurrence?

If yes, then the event details will be marked out of a maximum of 1 point.

If no, then the event details can only be marked out of a maximum of 0.5 points.

Look further, to see if the participant provides a clear overview of the central event. If it is a vague 
event, or happened over an extended period longer than 24 hours, or more than once, then mark 
as O.Spoints.
Likewise, if the participant provides only a skeletal description with the experimenter continuously 
probing for details, or if they seem unsure regarding the main details of the event, mark as 0.5 
points.

This is likely to happen for events such as: Family holidays.
Trips abroad lasting over a day.
Christmas

However, if you can discern a once-off event that occurred within one of these extended periods 
(e.g. a specific event that happened on holidays or during work) then this can be marked out of a 
total of 1 mark.

General Rule: Unless you can cleariy discern a once-off event that occurred on a particular day, 
then the event details for that memory will get a mark of 0.5.

Detail; 1 Event
Information Score
Specific central theme of once-off event 1
Repeated event/vague/diffuse recall 0.5

Example 1:
Well, I remember the day I got married. It was funny because I had been up late the night before 
getting ready and chatting to my friends so I set three different alarm clocks to make sure that I 
wouldn’t sleep in! Then that morning I got up eariy and it was a beautiful day and I had breakfast 
with my family and people from the neighbourhood kept dropping in to wish me well and I thought 
that was very nice. We had a car hired from a local friend and they collected me at eleven o’clock 
and brought me down to the church...
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In this case, the participant has spontaneously given adequate detail that gives us a clear sense of 
a once-off event that is specific to one given day. This would be given 1 point.

Example 2:
I remember when I got married.

Ok and what can you remember from this day?
Well it was a nice day and we got married in Rathmines Parish Church.

Can you remember what the weather was like on the day?
Ah yeah, it was a nice day.

Or can you tell me what you wore on the day?
Well it was a white dress and a veil. That’s what everyone wore in those days.

Who else was there with you on the day?
My father came with me in the car.

In this case, the participant is giving only minimal details despite repeated probing attempts made 
by
the experimenter. This would score as 0.5 points.

Example 3:
I remember holidays that we used to go on.

Ok great, and can you remember any holiday in particular from this time, one that stands out more 
than others for you?
Well we always went down to Tramore every year to stay in a little cottage by the sea. That was 
lovely. It would be me and my husband and the children and we used to go walking on the beach 
and collecting shells and crab fishing. I used to love those holidays and the weather was always 
lovely.

In this case, the participant has failed to identify an isolated once-off event but rather is deschbing 
an event that occurred many times over and is more likely to be semanticised in parts. Therefore 
this memory would score 0.5 marks irrespective of the level of event detail, as it is not a once-off 
event. However, if the participant had proceeded to describe any once-off event embedded within 
that extended period of being on holidays in Tramore, then it can be given a mark of 1 point 
provided enough detail is given and it is not speculative.

2. Temporal Specificity

This is similar to the scoring of “Important Dates” in the Personal Semantic Section. The emphasis 
in this case was on how precise participants could be in terms of localising the event in time. The 
experimenter should be able to temporally locate the occurrence of a once-off event occurring on a 
specific date.

In order to gain the full score of 1 point, the participant must provide the year, the month, specific 
date, and the time of day that the event occurred at.
All other variations on this, will therefore score 0.5 or 0 marks.
Likewise, any indication of guessing, hesitancy, speculation, will give a mark of 0.5 or 0.

Guiding Rule: Unless the participant can provide the specific date with certainty (e.g. June 24* )̂ 
the mark awarded will be 0.5 or less.

Example 1:
Can you remember what date you made your Communion on?
Well, it was 1956 because I was 6 years old and it was definitely in May but I couldn't be sure of 
the exact date. Probably around the 5'  ̂of May, I would say but I’m sort of guessing there.

And can you remember what time of day you made your Communion at?
Yes, it was at eleven o’clock in the morning.
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Score: In this case the temporal specificity score is 0.5 as the elements of year, month and time of 
da/ have been given but a specific date has not been provided.

Example 2:
Can you remember what date you got married on?
Yes, it was a Spring wedding and we got married on the 14'*' of March 1972.

And can you remember what time of day you were married at?
I can, it was at eleven o’clock in the morning.

Score: In this case, the participant has clearly given the year, month and specific date of the event 
alcng with the time of day, and therefore gets a score of 1 point.

Example 3:

Can you remember what date your grandmother’s funeral was on?
Em, it was in November, either the 22"'‘ or the 23̂ '* of November and I think I was about four or five. 
Yeah, that was around that time.

Can you remember what time of day this was at?
It was probably at ten in the morning. I think most of those funeral Masses were at that time.

Score: In this case, the participant is unsure about the year of the event and the date of the event. 
They have given a choice between two dates but cannot be more precise. Likewise, the time of 
day has been given because funerals were “normally” at that time, not because the participant can 
remember actually being at the mass at 10am. This would receive a score of 0. If the participant 
had been sure of their age at the time of the funeral they would then receive 0.5 for providing Age 
and Month.

Detail: 2 Temporal
Specificity

Information Score
Year, Date, Time of Day 1
Year & Month or 0.5
Age and Month 0.5

N.B. In some cases the participant will choose to describe an event that they have already 
mentioned in the “Important Date” section of the Personal Semantics sub-section. In this case, the 
experimenter will not have asked them to provide the date for a second time. Revert back to the 
Personal Semantic section to check if the participant dated the event there.

3. Sensory/Perceptual Detail

This is investigating the imagery/sensory detail that accompanies recollection of the episodic event 
i.e. What can the participant visualise or “see” in their mind’s eye now as they recall the event? 
Visual imagery is typically the dominant type of sensory detail accompanying such memories, 
however, other sense modalities might also be implicated such as auditory, olfactory, kinaesthetic.

Guiding Rule: How clearly can you, as the rater, visualise the scene that the participant is 
describing? If it is a scene they would have frequently encountered (e.g. work, school, home, 
church environments) have they given extra details that pertain specifically to the event on the 
day? If yes, then give 1 point, if not, then give 0.5 marks.

Has the participant given you any indication that they have no image in mind at all, but rather are 
recounting the event as though it were a fact? If so, give 0 marks.
Example 1:
What can you visualise or picture from this memory?
Well I can remember the classroom and I’m seeing the desks in it. I used to sit near the back. I 
can see the teacher’s face.
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Score: In this case, the participant has described a scene they would have encountered regularly 
i.e. the school classroom. They have not provided any further details that pertain to the main 
event, but rather have given us a cursory description of a semanticised scene. This should be 
given 0.5 marks.

Example 2:
What can you visualise or picture from this memory?
Well I can clearly remember the teacher pulling Tommy up to the top of the class by the blackboard 
and giving him a lash with the stick. I can vividly still see that even today. He looked so upset and I 
remember looking around the room and seeing the shock and surprise on my classmate's faces 
and hearing the lash of the stick on his hand.

Score: In this case, the participant has gone beyond describing just the classroom scene but has 
included details that are specifically related to the main event. It is possible for us as readers to 
picture that scene ourselves. This should be given 1 mark.

Example 3:
What can you visualise or picture from this memory?
Well it was a terrible thing to happen and I remember being frightened.

Is there any image that you can picture in your mind when you think about this memory?
It's a vague memory. I mean, I do remember that it happened but I'm not too clear on it.

Score: This would receive a score of 0 marks as there is no description or evidence on the 
participant’s part that they are mentally picturing this scene again. It is more like a semantic 
memory, where a fact is recalled divested of any mental imagery.

Detail: 3 Sensory-
Perceptual

Information Score
Clear sensory details related to main event. 1
Vague description/Semanticised details without
anything specific to the episodic event. 0.5
No accompanying imagery 0

4. Spatial Detail

We are interested in how precise the participant can locate the main event in geographical terms, 
both in terms of the allocentric representation and egocentric representation i.e. the general 
location of the event and the navigation of the participant within this spatial scene.

Guiding Rule: Can you discern a precise location of the participant in terms of both the overall 
general area and the actual position of the participant within that spatial array?

Example 1:
Where did this take place?
We got married in Rathfarnham parish church because that was our local church.

Ok and can you remember being in the church?
Oh I can remember being outside the door of the church and waiting to go in and then walking up 
the aisle and seeing my husband standing there waiting.

Score: The participant has provided us with the general location of the church and also with her 
location navigating within that spatial array. This receives a score of 1 mark.

Example 2:
Where did this take place?
That was in the primary school in Waterford town, the Mercy Convent.
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Ok and can you remember where you were in the school?
Well we would’ve been in the classroom. I think it was on the top floor of the school.

Score; The participant has given the general location of the school but has not provided us with 
adequate details regarding his own location within that school. Also, he appears to be unsure as to 
where the classroom actually was. This would receive a score of O.Smarks.

Example 3:
Can you remember where this event tool< place?
It was in Barcelona and we had dinner in this lovely restaurant near this main square, the Plaza 
del...something. I can’t remember the name of the square just now or the restaurant. But it was 
lovely and.....

Score: The participant has given us the general location of a square in Barcelona, but has not 
recalled the name of the square or restaurant or given details as to where she was in that spatial 
scene. This would receive a score of O.Smarks.

Points to Note:
A participant may choose to talk about an event that occurred in one of the places mentioned in the 
Personal Semantics sub-section for example the event may have taken place in their Pnmary 
School which was mentioned in the “Daily Living" question. In this case, the experimenter will not 
ask them where the school was located as the participant has already demonstrated their recall of 
this. The raters must look back to the Personal Semantic section to see if it was recalled there.

As before, we are to be cautious regarding semanticised scenes, i.e. spatial locations that have 
been encountered frequently for example: schools, home, workplace, clubs etc. Unless the 
participant can provide specific details pertaining to their actual location within that area on the day 
of the event in question, this will only be credited with O.Smarks.

in some cases, the participant may have not been overly questioned by the experimenter regarding 
the spatial location of certain events as it was obvious that the location was known by the 
participant. This is particularly the case for control participants. Where participants have appeared 
unsure or overly general, the experimenter will have sought to further clarify the spatial location.

Detail; 4 Spatial
Sfjecificity

Information Score
Event sited in precise geographical location.
both allocentric and egocentric details. 1
Event sited in either allocentric or egocentric
terms but not both, i.e. general recall of location. 0.5
Speculative answers or failure to recall. 0

5. Recall of Emotion

We are interesting in establishing whether participants can recall the emotion they felt (if any) at 
the time of the occurrence of the event they are describing. It is important to distinguish between 
actual recall of emotion and speculation or hypothesising as to what is “normally felt” at these kinds 
of events. The latter is not a true recall of the emotion felt on the day of the event. In this case, it 
is an all-or-nothing phenomenon, and thus will be scored as either 0 or 1 point.

Guiding Rule: Can we ascertain a particular emotion that the participant experienced on that 
particular day during that specific event, as opposed to emotions felt during a particular period, or 
imagining how one might have felt at that time.

Example 1:
Can you remember how you felt at the time?
Oh I was shocked, shocked and stunned.
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Score: The participant has clearly mentioned their emotion at the time of the event. This receives 
a score of 1 point.

Example 2:
How did you feel at the time, can you remember?
Well I suppose I would’ve been happy. It was a happy occasion.

Score; In this case, the participant has not recalled his own particular emotion on the day but 
rather is speculating as to how he probably would have felt. This receives a score of 0 marks.

Example 3:
Can you remember how you felt at the time when this happened?
Well I didn’t feel anything at all. I just knew something bad had happened but it didn’t make much 
of an emotional impact on me. I think I was too young to feel anything.

Score: In this case, the participant has recalled that they did not react emotionally during the main 
event. This is credited with a score of 1 mark as it still is recall of emotion, but in this case no 
emotion was experienced.

Detail: 5 Recall of
Emotion

Information Score
Clear recall of the emotion one felt at the time of
the event. 1
Speculative answers or failure to recall the
emotion felt. 0

6. Implication (Mini-Events Prior and Subsequent to the Main Event):
We are interested in establishing whether the participant can ground the main event being 
described within a general setting of mini-events that occurred prior and subsequent to the main 
event. Specifically, can the participant recall what they were doing beforehand and afterwards on 
the day in question? Participants will receive 0.5 marks for recalling what they did prior to the main 
event, and 0.5 marks for recalling what they did after the main event, with the main event being the 
memory recalled that all other detail categories pertain to.

Guiding Rule: Can the participant recall what occurred within the 36 hour period prior to the main 
event? If yes, credit with 0.5 marks. Can the participant recall what happened as a result of the 
main event’s occurrence up to 36 hours after the event? If yes, credit with 0.5 marks.

Thus, 1 mark will be obtained if the participant can inform us of both what happened before and 
after the main event. We are leaving a time period of 36 hours to allow for events that may have 
lasted longer than a few hours for example: giving birth, getting married, or going on holidays.

Detail: 6 Implication

Information Score
Recall of precise events prior to and after the 
main event.. 1
Recall of events either before or after the main 
event, but not both. Or speculative answers for 
events before/after. 0.5
Failure to recall events leading to and following 
the main event, or speculative answers. 0

Points to Note:
It is important to be aware of semanticised answers in this section, as participants may be likely to 
recall things that they commonly did as opposed to the actual events that occurred before or after 
the main event. Furthermore, it is important to establish whether the participant has recalled these 
mini-events within the 36 hour time period before or after the main event. This is to prevent
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participants being credited for recalling events that happened much earlier or later than the main 
event, for example a week later.

Example 1:
Can you remember anything that happened prior to getting married on that day?
Well I would’ve been getting ready and all that kind of thing.

Score: In this case, the participant is surmising or speculating as to what she was going prior to 
getting married. This is not credited with any marks.

Example 2:
Can you remember anything that happened afterwards on this day?
Well after school, we always went home for lunch.

Again, the participant has not provided any information that pertains specifically to the actual event 
on this day, but has given a semanticised account of what normally happened on that day. This is 
not credited with any marks.

Example 3:
Can you remember anything that happened aftenA/ards on this day?
Well we just would have come home and then gone to bed I suppose. Yes, we just came home.

Score: The participant has not given any detail that pertains specifically to the main event, and is 
giving a common-sense answer based on what would normally happen after a party.

Example 4:
Can you remember anything that you were doing beforehand on that day?
Yes, I vividly remember being at my mother’s house and worrying about what way I should wear 
my veil. And my bridesmaids called over to make sure I was ok and we had some tea and they 
calmed me down.

Or anything that happened afterwards on your wedding day?
Oh yes, we had a lovely reception in a hotel in Dun Laoghaire and then myself and my husband
had to go to the airport because we were flying to London that night.

Score: This receives a full score of 1 mark as the participant has clearly provided events prior to 
and after the main event, that are specific to that day and not speculative.

Example 5:
Can you remember anything that happened prior to you going on holiday that day?
Well I do remember all the sorting out of our travel itinerary and booking the tickets and then 
packing.

Score: In this case, the participant has recalled events from much earlier than 36 hours prior to the
main event of going on holiday. This is not credited with any marks.

Can you remember anything that happened on that day once you had arrived?
Well we had a lovely 2 weeks there in Greece and we went on lovely day trips to all the sights like 
the Parthenon and all those historical places.

Score: Again, the participant has recalled subsequent events from an extended period, not directly 
following on from that day’s events. In this case no marks are awarded.

7. Thoughts (Meta-Cognition):
We are interested in establishing whether participants can recall the thoughts that they had at the 
time of the event occurring. This provides us with an indication of their metacognitive ability (i.e. 
thinking about their own cognition). In most cases, participants will either be able to clearly 
recollect their thoughts at the time of the event or will not, it is an all-or-nothing phenomenon and 
therefore will either receive 0 or 1 point. Make sure to distinguish between the recall of thoughts as 
opposed to recall of emotion. Participants have tended to reiterate their feelings again on this 
question rather than providing clear meta-cognitive details.
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Example 1:
Can you remember anything that you were thinking at the time?
Ah I was just delighted with myself, really chuffed that I had managed to do it.

Score: In this case, the participant is recalling more of an affective reaction (emotional) rather than 
a clear directed thought. This receives a score of 0 points.

Example 2:
Can you remember anything that you were thinking at the time?
Well I can remember thinking how pleased I was that my son had found such a lovely girl to marry 
and how important a strong family is.

Score: In this case, the participant is clearly recalling a thought directed at the idea of family. This 
receives a score of 1 point.

Example 3:
Can you remember anything that you were thinking at the time?
Well I’m sure I would’ve been thinking about my mother because it was at that time last year that 
she died.
Score: In this case, the participant has speculated as to what their thoughts would have been 
rather than provided a clear recollection as to what they had been thinking. This receives a score 
of 0 points.
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Appendix 3.15 Scoring sheets for Personal Semantic information on the EAMI

Childhood 0-15 Earlv Adult Middle Adult Later Adult Rccciit
15-30 30-45 45-5vrs ago Last 5 yrs

No: Names Living Date Names Living Date Names Living Date Names Living Date Names Living Date Total PS

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30



Appendix 3.16 Scoring sh eets for Event Details on the EAMI

Rater 
Group:

Childhood Early A dult
0-15 15-30

M id Adult 
30-45

L ater Adult 
45-5yrs ago

Recent 
Last Syrs

C l C2 C3 E l E2 E3 M l M2 M3 LI L2 L3 R1 R2 R3
Event
Temporal
Sensory
Spatial
Emotion
Implication
Thoughts

T O T A L

Event
Temporal
Sensory
Spatial
Emotion
Implication
Thoughts

T O T A L

Event
Temporal
Sensory
Spatial
Emotion
Implication
Thoughts

TOTAL

Event
Temporal
Sensory
Spatial
Emotion
Implication
Thoughts

TOTAL
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Appendix 3.17 Diagnostics for Letter and Category Fluency Regression Analysis

Explanatory Power o f Age on Letter Fluency Scores -  Linear Regression
A Durbin-Watson statistic of 1.698 was calculated, which Field (2005) would suggest is close 
enough to 2 to indicate that residuals are independent and do not show autocorrelation.

Normal Probability Plot of Regression Standardized Residuals

Dependent Variable: Log(Letter Fluency)

1.0 -

U  0 .4 -

<S>y

9-  0 .2 “

0.0
0.0 0.2 0.4 0,6 0.8 1.0

Observed Cum ulative Probability

Figure 3a. 1 normal probability plot of standardised residuals for Log(letter fluency) showing a 
broadly linear trend, indicating the data are a good fit for the regression model.

Explanatory Power o f Education on Letter Fluency Scores -  Linear Regression 
A Durbin-Watson statistic of 1.674 was calculated, which Field (2005) would suggest is close 
enough to 2 to indicate that residuals are independent and do not show autocorrelation.

Normal Probability Plot of Regression Standardized Residuals

Dependent Variable; Log(Letter Fluency)

1.0 -

O  0 ,4 - 
* o

9 * 0 .2 -

0.0
0,0 0,2 0.4 0.6 0.8 1.0

Observed Cumulative Probability

Figure 3a.2 Normal probability plot of standardised residuals from the linear regression 
investigation the predictive effect of education on log(letter fluency).
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Explanatory Power of Age on Category Fluency Scores -  Linear Regression 
A Durbin-Watson statistic of 1.302 was calculated, which Field (2005) would suggest is close 
enough to 1 to indicate that the residuals may show signs of autocorrelation. However, the 
distribution of standardised residuals in Figure 3a.3 below show a clear linear trend.

Normal Probability Plot of Regression Standardized Residuals

Dependent Variable: Log(Category Fluency)

1.0 -

■2 0 -8 “
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Observed Cumulative Probability

Figure 3a.3 Normal probability plot of standardised residuals from the linear regression 
investigation the predictive effect of age on log(category fluency).

Explanatory Power of Education on Category Fluency Scores -  Linear Regression 
A Durbin-Watson statistic of 1.334 was calculated, which Field (2005) would suggest is close 
enough to 1 to indicate that the residuals may show signs of autocorrelation. However, the 
distribution of standardised residuals in Figure 3a.4 below show a clear linear trend.

Normal Probability Plot of Regression Standardized Residuals

Dependent Variable: Log(Category fluency)
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Figure 3a.4 Normal probability plot of standardised residuals from the linear regression 
investigation the predictive effect of education on log(category fluency).
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Effect of Age on Log(letter fluency)
Young Controls:
A Durbin-Watson statistic of 1.694 was calculated, which is close enough to 2 to indicate that the 
residuals are not serially correlated. However, the distribution of standardised residuals in Figure 
3a.5 below show elements of curvature.

Normal Probability Plot of Regression Standardized Residuals in the Young
Control Group

Dependent Variable: Log(Letter fluency)

Group: Young
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Figure 3a.5 Normal probability plot of standardised residuals from the linear regression 
investigation the predictive effect of age on log(letter fluency) in young controls.
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Elderly Controls:
A Durbin-Watson statistic of 1.313 was calculated, which is close enough to 1 to suggest that that 
the residuals are possibly serially correlated. Furthermore, the distribution of standardised 
residuals in Figure 3a.6 below show elements of curvature.

Normal Probability Plot of Regression Standardized Residuals in the Elderly
control group

Dependent Variable: Log(Letter fluency)

Group: Elderly
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Figure 3a.6 Normal probability plot of standardised residuals from the linear regression 
investigation the predictive effect of age on log(letter fluency) in elderly controls.

Alzheimer patients:
A Durbin-Watson statistic of 2.287 was calculated, which is close enough to 2 to indicate that the 
residuals are not serially correlated. However, the distribution of standardised residuals in Figure 
3a.7 below show elements of curvature.

Normal Probability Plot of Regression Standardized Residuals in the 
Alzheimer Patient Group

Dependent Variable; Log(Letter fluency)

Group: Alzheimer
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Figure 3a.7 Normal probability plot of standardised residuals from the linear regression 
investigation the predictive effect of age on log(letter fluency) in Alzheimer patients.
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Effect of Log(Education) on Letter Fluency:

Young Controls
A Durbin-Watson statistic of 1.793 was calculated, which is close enough to 2 to indicate that the 
residuals are not serially correlated. However, the distribution of standardised residuals in Figure 
3a.8 below show elements of curvature.

Normal Probability Plot of Regression Standardized Residuals in the Young
Control Group

Dependent Variable: Log(Letter fluency)
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Figure 3a.8 Normal probability plot of standardised residuals from the linear regression 
investigation the predictive effect of education on log(letter fluency) in young controls.

Elderly Controls:
A Durbin-Watson statistic of 1.296 was calculated, which is close enough to 1 to suggest that that 
the residuals are possibly serially correlated. Furthermore, the distribution of standardised 
residuals in Figure 3a.9 below show elements of curvature.

Normal Probability Plot of Regression Standardized Residuals in the Elderly
Control Group

Dependent Variable: Log(Letter fluency)
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Figure 3a.9 Normal probability plot of standardised residuals from the linear regression 
investigation the predictive effect of education on log(letter fluency) in elderly controls.
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Alzheimer patients:
A Durbin-Watson statistic of 2.123 was calculated, whicli is close enough to 2 to indicate that the 
residuals are not serially correlated. However, the distribution of standardised residuals in Figure 
3a. 10 below show a slight element of curvature.

Normal Probability Plot of Regression Standardized Residuals in the 
Alzheimer patient group

Dependent Variable; Log(Letter fluency)

Group: Alzheimer
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Figure 3a. 10 Normal probability plot of standardised residuals from the linear regression 
investigation the predictive effect of education on log(letter fluency) in Alzheimer patients.

Effect of Age on Log(Category fluency) Scores:
Young Controls:
A Durbin-Watson statistic of 2.433 was calculated, which is close enough to 2 to indicate that the 
residuals are not serially correlated. However, the distribution of standardised residuals in Figure 
3a. 11 below show a slight element of curvature.

Normal Probability Plot o f Regression Standardized Residuals in the Young
Control group.

Dependent Variable; Log(Category fluency)

G roup; Young
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Figure 3a.11 Normal probability plot of standardised residuals from the linear regression 
investigating the predictive effect of age on log(category fluency) in young controls.
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Elderly Controls:
A Durbin-Watson statistic of 1.847 was calculated, which is close enough to 2 to indicate that the 
residuals are not serially correlated. However, the distribution of standardised residuals in Figure 
3a. 12 below show a slight element of curvature.

Normal Probability Plot of Regression Standardized Residuals in the Elderly
Control Group

Dependent Variable: Log(Category fluency)

Group: Elderly

foo
•■5 0.6 -

o  0 4 -  
T3

0 .2 -

UJ

0.0
0.60.0 0.2 04 0.8 1.0

Observed Cumulative Probability

Figure 3a. 12 Normal probability plot of standardised residuals from the linear regression 
investigating the predictive effect of age on log(category fluency) in elderly controls.

Alzheimer patients:
A Durbin-Watson statistic of 2.489 was calculated, which is close enough to 2 to indicate that the 
residuals are not serially correlated. However, the distribution of standardised residuals in Figure 
3a. 13 below show a slight element of curvature.

Norm al Probability Plot of Regression Standardized Residuals in the 
Alzheim er patient group

Dependent Variable: Log(Category fluency)

Group: Alzheimer
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Figure 3a. 13 Normal probability plot of standardised residuals from the linear regression 
investigating the predictive effect of age on log(category fluency) in Alzheimer patients.
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Effect of Log(Education) on Log(Category Fluency) Scores:
Young Controls:
A Durbin-Watson statistic of 2.332 was calculated, which is close enough to 2 to indicate that the 
residuals are not serially correlated. However, the distribution of standardised residuals in Figure 
3a. 14 below show a slight element of curvature.

Normal Probability Plot of Regression Standardized Residuals in the Young
Control Group

Dependent Variable: Log(Category fluency)

Group: Young
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Figure 3a. 14 Normal probability plot of standardised residuals from the linear regression 
investigating the predictive effect of education on log(category fluency) in young controls.

Elderly Controls:
A Durbin-Watson statistic of 2.332 was calculated, which is close enough to 2 to indicate that the 
residuals are not serially correlated. However, the distribution of standardised residuals in Figure 
3a. 15 below show a clear element of curvature.

Normal Probability Plot of Regression Standardized Residuals in the Elderly
Control Group

Dependent Variable: Log(Category fluency)

Group: Elderly
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Figure 3a. 15 Normal probability plot of standardised residuals from the linear regression 
investigating the predictive effect of education on log(category fluency) in elderly controls.
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Alzheimer patients:

A Durbin-Watson statistic of 2.537 was calculated, which is close enough to 2 to indicate that the 
residuals are not serially correlated. However, the distribution of standardised residuals in Figure 
3a. 16 below show a slight element of curvature.

Normal Probability Plot of Regression Standardized Residuals in the 
Alzheimer Patient Group

Dependent Variable: Log(Category fluency)

Group: Alzheimer
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Figure 3a. 16 Normal probability plot of standardised residuals from the linear regression 
investigating the predictive effect of education on log(category fluency) in Alzheimer patients.
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Appendix 3.18 Diagnostic statistics for logistic regression analyses of Behavioural Indices of 
Autonoetic Consciousness

Table 3a. 17 Hosmer and Lemeshow diagnostic tests for binary logistic regression analyses of 
autonoetic markers.
Autonoetic
Markers

Chi-Square Df S ignificance
Level

Vividness .000 3 1.000
Viewer
perspective

.000 2 1.000

Continuity of 
Visual Imagery

.000 4 1.000

Emotional re- 
experiencing

.000 0 —

Emotional
valence

.000 1 1.000

Covert rehearsal .000 2 1.000
Overt rehearsal .000 2 1.000
Re-experiencing
Ratings

.000 2 1.000

Age of memory .000 7 1.000
Total details 11.398 7 .122
Multiple
regression

3.401 8 .907

From Table 3a. 17 above it is evident that the diagnostic statistics revealed adequate goodness of 
fit for the regression models to the data. However, where emotional re-expenencing was 
concerned, the Hosmer and Lemeshow test did not run, suggesting further cases might be 
necessary in order to increase the statistical power of the regression analyses and facilitate the 
interpretation of such diagnostics.
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Appendix 3.19 Total details as an explanatory variable for vividness ratings

Table 3a.18 Results from the ordinal logistic regression using total details as an explanatory 
variable for vividness ratings. _____________ __________________
Total Details 
Scores

B S.E. Df Significance
Level

95% Confidence 
Interval for 
Exp(B)
Lower Upper

0.5 3.491 1.090 1 .001 1.354 5.628
1.0 3.130 .593 1 .000 1.968 4.293
1.5 3.028 .420 1 .000 2.205 3.851
2.0 2.556 .387 1 .000 1.797 3.314
2.5 2.304 .368 1 .000 1.582 3.026
3.0 1.491 .340 1 .000 .825 2.158
3.5 2.279 .335 1 .000 1.622 2.936
4.0 1.897 .329 1 .000 1.252 2.541
4.5 1.363 .322 1 .000 .731 1.994
5.0 1.301 .326 1 .000 .662 1.940
5.5 .758 .325 1 .020 .121 1.395
6.0 .370 .327 1 .258 -.271 1.010
6.5 .782 .360 1 .030 .078 1 487
Constant -.182 1.495 1 .903

Table 3a.18 reveals that total details scores exert significant predictive effect across the majority of 
vividness ratings categories on the EAMI for all participant groups.
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Appendix 4.1 Score sheets used for the National Adult Reading Test (MART)

National Adult Reading Test (MART) -  2"“̂ Edition 
Record Sheet

Participant Name: _______________
Participant Number: _______________
Date of testing: _______________

WORD ERRORS WORD ERRORS
CHORD SUPERFLUOUS
ACHE SIMILE
DEPOT BANAL
AISLE QUADRUPED
BOUQUET CELLIST
PSALM FACADE
CAPON ZEALOT
DENY DRACHM
NAUSEA AEON
DEBT PLACEBO
COURTEOUS ABSTEMIOUS
RAREFY DETENTE
EQUIVOCAL IDYLL
NAIVE PUERPERAL
CATACOMB AVER
GAOLED GAUCHE
THYME TOPIARY
HEIR LEVIATHAN
RADIX BEATIFY
ASSIGNATE PREU\TE
HIATUS SIDEREAL
SUBTLE DEMENSE
PROCREATE SYNCOPE
GIST LABILE
GOUGE CAMPANILE

TOTAL

A50



Appendix 4.2 Letter fluency scoring sheets

The CFL Fluency Test Participant Name:
Participant No:
Session No:
Date of testing:

‘I am going to say a letter of the alphabet and I would like you to give me as many words that begin 
with that letter as you can. Do not give people’s names or place names, but any other word is fine. 
Also, do not use the same word with different endings, for example “kick, kicked, kicking.” Begin 
when I say the letter.’

The first letter is C. Start now.
(allow one minute for each letter)

Now I would like you to do the same for the next letter. The next letter is F.

Finally, repeat the same procedure for the next letter. The next letter is L.

C F L
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Appendix 4 .3  Colour Blindness test stimuli and scoring sheet

Participant Name: 
Participant Number: 
Date of Session:

On the page in front of you there are 6 circles made of coloured dots.
I want you to look at the dots and tell me if you can see a number written in the circle.

Correct: Response: Score;
1. 25 ______  ______
2. 29 ______  ______
3. 45 ______  ______
4. 56 ______  ______
5. 8 ______  ______
6. 6

■ j? * 'A * a  • • i . '  <•

stimuli taken from: http://www.toledo-bend.com/colorblind/lshihara.iitml
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Appendix 4.4 Example of Response sheet used for the Hebb Supraspan Digits task

Hebb Superspan Task: Digits Forward

Participant Name: ______________
Participant Number: ______________
Date of Session: ______________

Span = 6 
Trial = 7

Trial: Item

1 5 - 1 - 7 - 6 - S - 9 - 2
2 6 - 4 - 8 - 3 - 7 - 1 - 2
3 3 - 8 - 4 - 9 - 5 - 1 - 6
4 9 - 2 - 5 - 3 - B - 7 - 4
5 2 - 3 - 9 - 8 - 1 - 4 - 6
6 3 - 8 - 4 - 9 - 5 - 1 - 6
7 7 - 1 - 3 - 8 - 9 - 6 - 2
8 e - 8 - 5 - 7 - 3 - 2 - 9
9 3 - 8 - 4 - 9 - 5 - 1 - 6
10 1 - 9 - 2 - 4 - 7 - 5 - 3
11 6 - 7 - 2 - S - 5 - 4 - 8
12 3 - 8 - 4 - 9 - 5 - 1 - 6
13 3 - 6 - 5 - 4 - 2 - 1 - 9
14 1 - 8 - 7 - 5 - 4 - 6 - 9
15 3 - 8 - 4 - 9 - 5 - 1 - 6
16 2 - 5 - 6 - 4 - 8 - 3 - 1
17 9 - 7 - 2 - 4 - 3 - 8 - 5
18 3 - 8 - 4 - 9 - 5 - 1 - 6
19 3 _ 5 _ 1 - 4 - 7 - 8 - 2
20 6 - 2 - 9 - 7 - 8 - 4 - 5
21 3 - 8 - 4 - 9 - 5 - 1 - 6
22 7 - 4 - 1 - 9 - 3 - 5 - 8
23 5 - 2 - 8 - 6 - 9 - 3 - 1
24 3 - 8 - 4 - 9 - 5 - 1 - 6
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Appendix 4.5 Stimuli used on the Face Name Pairs Association Task

Conor

Laura

Rachel

Ellen

Daniel

Kevin
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Appendix 4.6 Distractor stimuli used on the Face Name Pairs Association Task 

Trial 1:

Trial 2:

Trial 3:

Trial 4:
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Appendix 4.7 Test stimuli used on the Landmark Recognition and Landmark Location task

The General Post Office (GPO) Leinster House/Dai! Eireann.

St. Stephen’s Green Shopping Centre Christchurch Cathedral

trragmv^

Customs House Trinity College Dublin
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Appendix 4.8 Scorina Sheet used for the Landmark Recognition and Landmark Location Tasks

Landmark Recognition and Location Task:

Participant Name: ___________
Participant Number: ___________
Date of Session: ___________

Stimulus 
on Map:

1. G.P.O.

2. St. Stephen’s Green Shopping Centre

3. Christchurch Cathedral

4. Dail Eireann / Leinster House

5. Customs House

6. Trinity College Dublin

Total Recognition:

Response: Score: Located

____________________________    A

____________________________    E

____________________________    D

____________________________    F

____________________________    B

____________________________    C

Total Location:

Score:



Appendix 4.9 Map of Dublin City Centre used during the Landmark Location Task
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Appendix 4.10 Scoring Sheet used to record angles in the Landmark Pointing Task

Landmark Pointing Task Scoring Sheet

Participant Name: ________
Participant Number: ________
Date of session: ________

Landmark 1: Standing with your back to Trinity College Gates,
Point to:

Place Degrees L/R
a. GPO
b. St. Stephen’s Green Shopping Centre (main entrance)
c. Christchurch Cathedral
d. Dail Eireann
e. Customs House

Landmark 2: Standing with your back to the GPO, looking across O’Connell Street, point
to:

Place Degrees L/R
a. Trinity College (main entrance)
b. St. Stephen’s Green Shopping Centre (main entrance)
c. Christchurch Cathedral
d. Dail Eireann
e. Customs House

Landmark 3: Standing with your back to the Customs House, facing the Liffey, point to:

Place Degrees L/R
a. GPO
b. St. Stephen’s Green Shopping Centre (main entrance)
c. Christchurch Cathedral
d. Dail Eireann
e. Trinity College (main entrance)
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Appendix 4.11 Scoring sheets used during the Face Name Pairs Association Task

Participant Name: 
Participant No: 
Date of testing:

Trial 1
Total Recall: Total Intrusions:

Trial 2
Total Recall: Total Intrusions:

Trial 3
Total Recall: Total Intrusions:

Trial 4
Total Recall: Total Intrusions:

Delayed Recall:
Total Recall: Total Intrusions:

Free Recall: Total Intrusions:
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Appendix 4.12 Map presented to participants for the Route Description Task
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Appendix 4.13 Scoring Sheet for the Route Description Task and the Hospital Route Description 
Task

Question Steps in
Route Description:

Participant’s Description:

1. From B to C 

Total Marks: 5

Go Straight/South 
Turn right/west 
Turn left/south 
Turn right/west 
Turn left/south-east

2. From A to B 

Total Marks; 9

Go straight 
Turn left
Go round corner/right 
Turn left 
Take 2"'’ right 
At 2"'* junction turn right 
At next junction, take right/south
east 
Left 
Left

3. From C to D 

Total Marks: 6

Take 1®' left/north-west 
1 left/south
Go round corner/square/right/west 
2"'* left/south 

right/west 
1®' left/south

4. Hospital Route 

15 steps

Turn left at door.
Walk straight down corridor.
Turn left through doors.
Turn right at stairs.
Walk down stairs (4 flights) to ground 
floor.
Turn left.
Walk straight down corridor.
Go into Robert Mayne Hospital.
Turn around/180°.
Walk back up corridor.
Back into Hospital 4.
Turn right at vending machine.
Get Into lift to second floor.
Turn left out of lift.
Turn right after double doors.
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Appendix 4 .1 4  Photographic stimuli used on the Hospital Recognition Task

Correct Stimulus 1 Correct Stimulus 2 Correct stimulus 3

Correct Stimulus 4 Correct Stimulus 5

“Correct” stimuli previously seen included on the Hospital Route Recognition Task (above)

Lure Stimulus 1 Lure Stimulus 2 Lure Stimulus 3

Lure Stimulus 4 Lure Stimulus 5

"Lure” stimuli included in the Hospital Route Recognition Task (above)
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Appendix 4 .15  Scoring sheet for the Hospital Route Recognition Task

Hospital Route Recognition Task:

Participant Name:
Participant Number:
Date of testing:

I am going to show you photographs from the route we have just walked. Some of these 
photographs are from the route we just walked and some of the photographs are from 
different places that we did not walk around.

I want to you tell me if the photograph Is from the route we walked on or not.

Picture: Response: Response:
YES NO

1.

2 . ---------------

3. -------

4.

5.

6 . ----------

7.

8 .

9. -------

10.

Total Correct: Total Correct:
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Appendix 4.16 Photographic stimuli in correct temporal sequence for the Hospital Route Temporal 
Order task

Photo “D” Photo “I” Photo “C”

Photo “J” Photo “G” Photo “A”

Photo “F” Photo “H"

Photo “B” Photo “E”
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Appendix 4.17 Scorino Sheet for the Hospital Temporal Order Task 

Temporal Order Memory Task:

Now I am going to show you a set of photographs that were taken only from the route that 
we walked on today. I want you to put these pictures in order as you encountered them 
today.

For example if you identify a picture as being the first thing you saw on the route today, 
then you would give it the number 1.
If you identify a picture as the last thing you saw on the route today, then you would give it 
number 10.

Picture:
Participant
Order:

A.

B.

C.

D.

E.

F.

G.

H.

I. 

J.

Correct
Order:

Score:

10
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Appendix 4.18 The Individual Differences Questionnaire response sheet

The Individual Differences Questionnaire

Participant Name:   Total Visual:
Participant No: _______________
Date of Testing:   Total Verbal:

The following statements represent ways of thinking, studying and problem-solving, which are true 
for some people and not for others.

Read each statement and decide whether or not it is true with respect to yourself. Then indicate 
your answer by circling True or False.

If you agree with the statement and decide that it does describe you, answer TRUE.
If you disagree with the statement or feel it is not descriptive of you answer FALSE.

Answer the statements as carefully and honestly as you can.
There are no right or wrong answers.
The statements attempt to discover the methods of thinking you use in various situations.

Answer every statement true or false, even if you are not completely sure of your answer. If you 
have any questions, please ask the experimenter.

1 .

2 .

3.

4.

5.

6 .

7.

8 .

9.

10 .

1 1 .

12 .

13.

Writing assignments is difficult for me.

I often use pictures in my mind to solve 
problems

I tell jokes and stories more poorly than 
most people.

I enjoy doing work that requires the use 
of words.

My daydreams are something so vivid 
I feel as though I actually experienced 
the scene.

I find it difficult to find enough alternate 
forms of a word when writing.

I have difficulty expressing myself 
in writing.

I can easily picture moving objects 
in my mind.

1 can easily think of synonyms for words.

I think that most people think in terms of 
mental pictures whether they are completely 
aware of it or not.

I am able to express my thoughts clearly.

I am fluent at writing essays and reports.

I can close my eyes and easily picture a 
scene I have experienced.

TRUE

TRUE

TRUE

TRUE

TRUE

TRUE

TRUE

TRUE

TRUE

TRUE

TRUE

TRUE

TRUE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE.
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14. When someone describes something that
happens to him/her, I sometimes find myself TRUE FALSE
vividly imagining the events that happened.

15. I am usually able to say what I mean in my
first draft of an essay or letter. TRUE

16. I never use mental pictures or images when
trying to solve problems TRUE

17. I often have Ideas that I have trouble
expressing in words. TRUE

18. My thinking often consists of mental pictures
or images. TRUE

19. I do not form a mental picture of people or
places when reading of them. TRUE

20. I often have difficulty in explaining things to
others. TRUE

21. I often enjoy the use of mental pictures to
reminisce. TRUE

22. I often use mental images or pictures to help me
to remember things. TRUE

23. I have difficulty producing associations
for words. TRUE

24. I find it difficult to form a mental picture of
anything. TRUE

25. I am a good storyteller. TRUE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE.
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Appendix 4.19 The modified version of the Object Spatial Imagery Questionnaire

Participant Name:
Participant Number:
Session No:
Date of Testing:

The Object-Spatial Imagery Questionnaire:

The following is a questionnaire that is designed to investigate mental imagery and differences 
between people in imagery skills.

Please read the following statements carefully and mark beside them your answer according to the 
following scale:

1. Totally Disagree
2. Somewhat Disagree
3. Neither Agree nor Disagree
4. Somewhat Agree
5. Totally Agree

If you are unsure as to what is meant by any of the statements please ask for clarification. 

There is no right or wrong answer.

You should simply base your answers on how well it describes your mental imagery abilities.
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Object Spatial Imagery Questionnaire

51 . I was very good at Geometry as a student.

52. If I were asked to choose between Engineering 
professions and visual arts, I would prefer Engineering.

53. Architecture interests me more than painting.

04. My images are very colourful and bright.

55. I prefer schematic diagrams and sketches when reading 
a textbook instead of colourful and pictorial illustrations.

56. My images are more like schematic representations of 
things and events rather than detailed pictures.

07. When reading fiction, I usually form a clear and detailed 
mental picture of a scene or room that has been described.

08. I have a photographic memory.

S9. I can easily imagine and mentally rotate 3-dimensional
geometric figures.

010. When entering a familiar store to get a specific item, I can 
easily picture the exact location of the target item, and the 
shelf it stands on.

S11. I normally do not experience many spontaneous vivid images; 
I use my mental imagery mostly when attempting to solve 
some problems like ones in mathematics.

012. My images are very vivid and photographic.

S I 3. I can easily sketch a blueprint for a building that I am
familiar with.

014. If I were asked to choose between studying architecture 
and visual arts, I would choose visual arts.
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015.

016. 

017.

S18.

019.

520.

521. 

022 . 

023.

524.

525. 

026.

My mental Images of different objects very much resemble 
the same size, shape and colour of actual objects I have seen.

When I imagine the face of a friend, I have a perfectly clear 
and bright image.

I remember everything visually. I can recount w/hat people wore to a 
dinner and I can talk about the way they sat and the way they looked 
probably in more detail than I could discuss what they said.

I find it difficult to imagine how a 3-dimensional geometric figure 
would exactly look when rotated.

My graphic abilities would make a career in architecture relatively easy for me.

When I hear a radio announcer I’ve never actually seen, I usually find 
myself picturing what he or she might look like.

□
□

I can easily remember a great deal of visual details that someone ■------■
else might never notice. For example, I would automatically take 
some things in, like what colour shirt someone wears or what colour 
his/her shoes are.

In school, I had less difficulty with geometry than with art. | |

I enjoy pictures with bright colours and unusual shapes like the ones in modern art. | |

When thinking about an abstract concept (e.g. a building) i i
I imagine an abstract schematic building in my mind or I____I
its blueprint rather than a specific concrete building.

My images are more schematic than colourful or pictorial. □

I can close my eyes and easily picture a scene that I have experienced. | |

□ 
□ 
□ □
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Appendix 4.20 The Questionnaire Upon Mental Imagery

The Questionnaire Upon Mental Imagery

Participant Name: _________________
Participant No: _________________
Date of test: _________________

The aim of this questionnaire is to determine the vividness of your imagery. Each of the items will 
bring certain images to mind.
You are to rate the vividness of each image using a rating scale.
Record your answer in the brackets provided after each item.

Before you begin please familiarise yourself with the different categories on the rating scale.
Please do not turn over a page until you have completed each item in the order given.
Do not turn back to check on other items you have done.
Try to do each item separately, independent of how you may have done other items.

Rating Scale:

The image aroused by an item may be:
Rating:

Perfectly clear and as vivid as the actual experience 1

Very clear and comparable in vividness to the actual
experience. 2

Moderately clear and vivid. 3

Not clear or vivid but recognisable 4

Vague and dim 5

So vague and dim as to be hardly discernible 6

No image present at all. You only “know” that you are
thinking of the item. 7

An example of an item on this questionnaire might be one which asked you to consider which 
appears in your “mind’s eye” of a red apple.
If your visual image is “moderately clear and vivid” you would then check the rating scale and mark 
3 in the brackets as follows:

Item: Rating:
Seeing a red apple (3)
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Imagine:

I Feeling the warmth of a moderately hot bath.

2. Seeing the different colours worn in some familiar
clothes for a relative or friend.

The sensation of fatigue.

Smelling an ill-ventilated room.

5. Seeing, the characteristic poses of head, attitudes 
of body etc for a relative or friend.

6. Tasting granulated white sugar

7. Performing the act of running upstairs 

The sensation of a sore throat

9. Hearing an ambulance siren.

The sensation of drowsiness.

I I  Feeling sand.

12. Seeing, the exact contour of face, head, shoulders 
and body for a relative or fnend.

13. Feeling linen.

14. Tasting jelly.

15. Hearing the sound of hands clapping in applause.

16. Tasting salt.

Smelling the scent of a rose.

18. Hearing the mewing of a cat.

,9. Smelling fresh paint.

20. Seeing the precise carriage, length of step 
etc for a friend or relative.

21. Hearing the sound of a car horn.

22. Performing the act of jumping across a puddle.

23. Feeling the prick of a pin.

24. Smelling cooking cabbage.

25. Performing the act of drawing a circle on paper.

26. Smelling roast beef.

27. Performing the act of reaching up to a high shelf.

28. Tasting oranges.

29. The sensation of hunger.

Rating:
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30. Performing the act of kicking something 
out of the way.

31. Hearing the sound of children singing.

32. Tasting your favourite soup.

33. Feeling fur.

34. Seeing the colour and shine of silverware.

35 The sensation of repletion, as from a full meal.

Total Visual;

Total Auditory : 

Total Cutaneous 

Total Kinaesthetic:

Total Gustatory:

Total Oifactop,''

Total Organic:
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Rating Scale for Questionnaire Upon Mental Imagery:

The image aroused by an item may be:

Rating:

Perfectly clear and as vivid as the 1
actual experience

Very clear and comparable in vividness 2
to the actual experience.

Moderately clear and vivid. 3

Not clear or vivid but recognisable 4

Vague and dim 5

So vague and dim as to be hardly 6
discernible

No image present at all. 7
You only “know” that you are thinking 
of the item.



Appendix 4.21 Response sheet for the Hebb supraspan spatial forward task

Hebb Superspan Task: Spatial Forward

Participant Name: _______________
Participant Number: _______________
Date of Session: _______________

Trial: Item Response Score 
(0 o r l )

1 5 - 6 - 3 - 9 - 2 - 7
2 6 - 1 - 2 - 9 - 3 - 5
3 3 - 8 - 4 - 9 - 5 - 1
4 7 - 8 - 1 - 4 - 2 - 3
5 8 - 1 - 9 - 7 - 6 - S
6 3 - 8 - 4 - 9 - 5 - 1
7 7 - 3 - 2 - 4 - 2 - 5
8 9 - 3 - 5 - 4 - 2 - 7
9 3 - 8 - 4 - 9 - 5 - 1
10 4 - 6 - 2 - 1 - 9 - 5
11 4 - 1 - 7 - 6 - 8 - 3
12 3 - 8 - 4 - 9 - 5 - 1
13 1

1 , 
C

O
 1oo;1LO1C

sl'

1
14 5 - 3 - 7 - 8 - 2 - 1
15 3 - 8 - 4 - 9 - 5 - 1
16 3 - 8 - 7 - 1 - 2 - 9
17 4 - 6 - 2 - 9 - 3 - 1
18 3 - 8 - 4 - 9 - 5 - 1
19 5 - 1 - 7 - 6 - 4 - 8
20

0011C
O1lO1C
M1o>

21 3 - 8 - 4 - 9 - 5 - 1
22 2 - 3 - 9 - 7 - 1 - 5
23 6 - 8 - 5 - 1 - 9 - 2
24 3 - 8 - 4 - 9 - 5 - 1

Span = 5 
Trial =6
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Appendix 4.22 Modified version of the Mundane Memory Questionnaire

Mundane Memory Questionnaire 
(Chronological Version -  Modified)

Participant Name: 
Participant Number: 
Date of session:

Activities Yesterday Yesterday 
(one week ago)

Score:

Fill in day -

Do you recall getting dressed on this day? 
If so, what did you wear?

Yes No Yes No

Do you recall leaving your house on this day? 
If so, how did you get there?

Yes No Yes No

Do you recall what the weather was like on this 
day?
If so, describe how it was.

Yes No Yes No

Do you recall receiving any letters on this day? 
If so, how many did you receive?

Yes No Yes No

Do you recall meeting any 
friends/acquaintances on this day?
If so, what were their names?

Yes No Yes No

Do you recall eating lunch on this day? 
If so, what did you eat and drink?

Yes No Yes No

Do you recall doing any shopping on this day? 
If so, which shops did you visit?

Yes No Yes No

Do you recall doing any reading on this day? 
If so, what did you read?

Yes No Yes No

Do you recall doing any work around the house 
on this day?
If so, what work did you do?

Yes No Yes No

Do you recall eating dinner on this day? 
If so, what did you eat and drink?

Yes No Yes No

Do you recall making any phone calls on the 
evening of this day?
If so, how many calls did you make?

Yes No Yes No

Do you recall watching TV on the evening of this 
day?
If so, what did you watch?

Yes No Yes No

Total Scores:

Yesterday: Yesterday
One week ago:
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Appendix 4.23 The Everyday Memory Questionnaire response sheet

Participant Name: 
Participant Number: 
Date o f  Session:

How often do the follow ing happen to you? Rating;

1. Forgetting where you have put something. 
Losing things around the house.

2. Failing to recognise places that you are told 
you have often been to before.

3. Finding a television story difficult to follow.

4. Not rem em bering a change in your daily routine, 
such a change in the place where som ething is kept 
or a change in the tim e som ething happens. Following 
your old daily routine by mistake.

5. Having to go back to check w hether you have done 
som ething that you m eant to do.

6. Forgetting when it was that som ething happened; for 
example, w hether it was yesterday or last week.

7. Completely forgetting to take things with you, or leaving 
things behind and having to go back and get them.

8. Forgetting that you were told som ething yesterday or a 
few days ago, and maybe having to be rem inded about it.

9. Starting to read som ething (a book or article in a
newspaper, or a m agazine) w ithout realising you have 
already read it before.

10. Letting yourself ram ble on to speak about unim portant 
or irrelevant things.

11. Failing to recognise, by sight, close relatives or friends 
that you m eet frequently.

12. Having difficulty picking up a new skill. For example, 
finding it hard to learn a new game or to w ork some 
new gadget after you have practiced it once or twice.

13. Finding that a word is “on the tip o f  your tongue.” You 
know what it is but cannot quite find it.

14. Completely forgetting to  do things you said you would 
do, and things you planned to  do.

15. Forgetting im portant details o f  what you did or what 
happened to you the day before.

16. W hen talking to som eone, forgetting what you have 
ju s t said. M aybe saying, “W hat was 1 talking about?”

17. W hen reading a new spaper or a m agazine being
unable to follow the thread o f  a story; losing track o f  
w hat it is about.
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18. Forgetting to tell somebody som ething important.
Perhaps forgetting to  pass on a m essage or remind 
som eone o f  something.

19. Forgetting im portant details about yourself, eg: your 
birth date or where you live.

20. Getting the details o f  what som eone has told you 
mixed up and confused.

21. Telling som eone a story or joke  that you have told 
them once already.

22. Forgetting details o f  things that you regularly, whether 
at home or in work. For exam ple, forgetting details o f  
what to do, or forgetting at what tim e to do it.

23. Finding that the faces o f  fam ous people seen on 
television or in photographs, look unfamiliar.

24. Forgetting where things are normally kept or looking 
for them in the wrong place.

25a. Getting lost or turning in the wrong direction on a
journey, on a walk or in a building where you have 
OFTEN been before.

25b. Getting lost or turning in the wrong direction on a
Journey, on a walk or in a building where you have ONLY 
BEEN ONCE OR TW ICE BEFORE.

26. Doing som ething routine twice by mistake. For 
example, putting two lots o f  tea in the teapot, or going 
to brush/comb your hair when you have ju s t done so.

27. Repeating to someone what you have ju s t told them 
or asking them the same question twice.

Everyday M emory Questionnaire:

Rating Scale:

A N ot at all in the last 3 months.

B About once in the last 3 months.

C More than once in the last 3 months

D About once a month

E M ore than once a month but less than once a week

F About once a week

G M ore than once a week but less than once a day

H A bout once a day

1 M ore than once a day.
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Appendix 4.24 Emotional reactivity questionnaire

Very
Inaccurate

A+ I think about the causes of
my emotions. ________

E+ I seldom feel blue. ________

J-1 dislike being around happy 
people when I’m feeling sad.

D+ I am deeply moved by others' 
misfortunes.

E-1 have frequent mood swings.

A+l am usually aware of the way 
that I’m feeling.

D-l am calm even in tense 
situations.

J+l usually end up laughing if 
people around me are laughing.

E-l feel desperate.

J+ I like to watch children 
open presents.

A-l am not in touch with my 
feelings.

J-l am unaffected by other 
people’s happiness.

Moderately
Inaccurate

Neither Accurate Moderately Very
nor Inaccurate Accurate Accurate



Very
Inaccurate

Moderately
Inaccurate

E+l feel comfortable with myself.

D+l am easily moved to tears.

A+l notice my emotions.

D+l would be upset if I saw an 
Injured animal.

E+l am not easily frustrated.

A-l rarely analyse my emotions.

J+l get caught up in the 
excitement when others are 
celebrating.

E-l dislike myself.

A-l often ignore my feelings.

E+l am relaxed most of the time.

E-l am easily discouraged.

D-l am unaffected by the suffering 
of others.

A-l rarely notice my emotional 
reactions.

Neither Accurate Moderately Very
nor Inaccurate Accurate Accurate



Very
Inaccurate

Moderately
Inaccurate

J+1 find it Inard to stay in a bad mood 
if the people around me are happy.

E-l often feel blue.

A-1 rarely think about how I feel.

J+l am strongly influenced by the 
good moods of others.

D+l am upset by misfortunes 
of strangers.

D-1 remain calm during emergencies.

E+l readily overcome setbacks.

A+l often stop to analyse how I feel.

J-1 rarely get caught up in the 
excitement.

J+l feel other people’s joy.

D-1 rarely cry during sad movies.

A+l pay a lot of attention to my 
feelings.

J-1 dislike children’s birthday parties. 

D+l suffer from others’ sorrows.

D-1 am not easily disturbed by events.

Neither Accurate Moderately Very
nor Inaccurate Accurate Accurate



Appendix 4.25 Letter of recruitment sent to participants

Mercer’s Institute for Research on Ageing

St. James's Hospital, Dublin 8, Ireland

26 February 2007

Dear

I work with Dr. Robert Coen, Senior Psychologist in the Memory Clinic in Mercer’s Institute for 
Research on Ageing (MIRA) in St. James’s Hospital. In MIRA we undertake research studies with 
Ethical Approval from the SJH/AMNCH Research Ethics Committee.

I am writing to you because we will be doing a study over the coming months, which requires 
participation by individuals who may have some memory difficulties. Below is a very brief outline of 
what the study entails.

Assessment of a person’s “autobiographical memory” (that’s a person’s memory of their own past 
life from childhood to old age) is difficult for a number of reasons, but we have recently developed a 
new test to do this. Now we’d like to use this new test, combined with several others, to better 
understand what brain areas are involved in this type of memory. The results could provide a basis 
for future studies to look at ways in which one’s personal memory might be improved.

The present study entails coming to our unit in MIRA, St. James’s Hospital for two test sessions 
about one week apart, each lasting about 1.5 hours during which our newly developed 
Autobiographical memory test and a number of other tasks will be administered. Individuals who 
have participated in similar studies in the past have found them enjoyable and stimulating. 
Participation in studies is entirely voluntary. Participants are not paid but it will be possible to cover 
transport costs if necessary. At the end of the study, if you wish I will contact you with personalised 
feedback regarding your performance in both test sessions.

I am writing to you to ask whether or not you would be willing to participate in this study. Please 
tick the appropriate box below and return this in the enclosed stamped addressed envelope. If you 
are agreeable to participate I will then ring you to arrange a date and time that suits you.

With Kind Regards,

Mulreann Irish 
Tel 4162640

I am willing to participate in this study.

I am not willing to participate in this study.
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Appendix 4 .26  Feedback letter reporting on participant’s performance during test session

Mercer’s Institute for Research on Ageing

St. J a m e s 's  H o sp ita l, D ublin  8, I re lan d

12 April 2007

Dear M r .________________ ,

Thank you very m uch for your cooperation and participation in our research study investigating recall o f 
personal m em ories from the past. Y our participation was very much appreciated. Please find below a brief 
sum mary o f  how you did on the tests used in the research study, as requested.

On m easures o f  verbal fluency (generating words beginning with different letters or from different 
categories) you perform ed at quite a high level and performed generally very well on a num ber o f  measures 
o f  attention. You also perform ed quite well on Route Description tasks and Landmark Recognition tasks. 
Recall o f  num bers both forwards and backw ards was relatively good, as was im mediate recall o f  a short 
story. However, you had difficulty recalling the same story following a delay. You also had some difficulty 
learning nam es that correspond to faces presented as photographs.

O n the Episodic Autobiographical M em ory Interview you recalled past events in your life w ith relative ease, 
and described a recent event in good detail. You docum ented noticing slightly more difficulties with your 
m em ory in recent tim es on our mem ory questionnaires.

Overall, the picture emerging from our test sessions shows your preserved capacity for recall o f  past events, 
with difficulties em erging in recalling m ore recent information. The findings are consistent with your 
previous clinical assessm ent in our M em ory Clinic.

1 would like to sincerely thank you for your participation in my research and I hope the experience has been 
enjoyable for you.

W ith Best W ishes,

M uireann Irish.
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Appendit 4.27 Information sheet and consent form given to elderly controls and MCI participants

SJH/AIMNCH RESEARCH ETHICS COMIV1ITTEE 

Patient Information and Consent

1. Title jf  study: Investigation of Neural Substrates of Episodic Autobiographical Memory using 
the EAM instrument in an elderly population.

2. Introcuction: Autobiographical memory refers to memories from a person’s past. We have 
developed a new/ measure of autobiographical memory that we have validated with healthy young 
and elderly individuals, and people with memory impairments. The present study aims to use a 
selection of tasks that measure visualisation ability, emotional disposition, memory, spatial and 
attentional functioning and to relate the results of those tests to performance on the new memory 
assessrrent. The tests will be administered to a healthy elderly population and to those with 
possible mild memory problems.

If you agree to participate in this study you will be seen on two occasions in the Mercer’s Institute 
for Research on Ageing (MIRA), St. James’s Hospital. These visits are expected to each last 
approxirrately two hours.

3. Procedures: All participants must be 60 years of age or older. There will be two groups of 
participants. One group will consist of individuals who have a mild memory impairment, who have 
been seen either in the memory clinic in MIRA or have been seen by one of the St. James’s 
Hospital Consultants affiliated with MIRA.

The other group of participants will consist of individuals who do not have memory impairment, but 
who are of the same age and educational level as those with memory impairment. Participants will 
receive a brief medical screening including a functional self-report screen. Two short cognitive 
tests (the Mini-Mental State Examination, and the Clock Drawing Test) will also be administered. 
The NART (Nelson et al, 1991) will be used as an estimate of IQ. Individuals who are depressed, 
as assessed by the shortened version of the Geriatric Depression Scale, will not be included.

The first visit will involve a visit to the MIRA, during which various short tasks will be administered. 
These tasks intend to assess the functioning of different brain areas, called the frontal lobes and 
the medial temporal lobes, known to be involved in the recall of memories from one’s past. Once 
these tasks have been completed the participant will be given a break and taken on a brief walk by 
the experimenter around the perimeter of the Hospital 4 building. Upon their return, the participant 
will be asked to recall the route they have just traversed and to recognise photographs taken from 
sections of the route. Two further short tests of recent memory, and memory for faces and names 
will then be completed. This entire test session is estimated to last just under two hours in total.

The second test session will take place one week later. In this session, participants will be asked 
to complete the Episodic Autobiographical Memory Interview (EAMI), an assessment that looks at 
personal memories from the participant’s life. Following this, participants will complete the 
Mundane Memory Questionnaire, where they are required to recall details constituting a “typical” 
day in their lives. The EAMI will then be used to probe for details during Test Session 1 that 
occurred the previous week. Afterwards, the participant will be asked to recall the route that they 
traversed during Test Session: 1 and will be given the same recognition task for that route. A 
number of questionnaires measuring visualisation ability and emotionality will then be administered. 
The Everyday Memory Questionnaire will then be given to participants, encouraging them to reflect 
upon their memory capabilities, followed by a 5-point memory scale, which asks participants to rate 
their memory. This second test session is expected to last not longer than one hour and a half.

4. Benefits: There are no direct benefits to you from participating in this study. However, 
depending on the results, it is possible that it could be of benefit to you or others with memory 
impairment in the future, if we can make clearer predictions as to which brain areas are recruited 
during performance on our new memory assessment.

5. Risks: None. There are no risks of injury or loss as a result of participation in this research 
study.
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6. Exclusion from participation: Individuals under the age of 60, or individuals who are 
depressed will be excluded. Individuals who have undergone any head injury in the past, or who 
have suffered from a stroke will not be included. Likewise, individuals who cannot give informed 
consent will be excluded.

7. Alternative treatment: Participation in this study will not, in any way, alter or affect your medical 
treatment. You do not have to be a part of this study to be treated.

8 Confidentiality: Your identity will remain confidential. Your name will not be published and will 
not be disclosed to anyone outside the hospital. For ease of transcription, it will be necessary to 
tape record parts of the memory interview, however, your identity will remain confidential 
throughout and all recorded interviews will be erased once transcription has taken place.

9. Compensation: There are no risks of injury or loss as a result of this research project. Your 
doctors are covered by standard medical malpractice insurance. Nothing in this document restricts 
or curtails your rights.

10. Voluntary Participation: You have volunteered to participate in this study. You may quit at any 
time. If you decide not to participate, or if you quit, you will not be penalised and will not give up any 
benefits which you had before entering the study.

11. Stopping the study: You understand that your doctor or the Project Supervisor (Dr. Robert 
Coen) may stop your participation in the study at any time without your consent.

12. Permission: This study has been granted hospital Research Ethics Committee approval by the 
St. James’s Hospital and Adelaide and Meath National Children’s Hospital Research Ethics 
Committee.

IS.Further information: You can get more information or answers to your questions about the 
study, your participation in the study, and your rights, from Dr. Robert Coen who can be telephoned 
at 01 416 2640. If your doctor learns of important new information that might affect your desire to 
remain in the study, he or she will tell you.
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SJH/AMNCH RESEARCH ETHICS COMMITTEE.
CONSENT FORM
Investigation of Neural Substrates of Episodic Autobiographical Memory using the EAMI 
instrument in an elderly population.

This study and this consent form have been explained to me. My doctor has answered all my 
questions to my satisfaction. I believe I understand what will happen if I agree to be part of this 
study.
I have read, or had read to me, this consent form. I have had the opportunity to ask questions and 
all my questions have been answered to my satisfaction. I freely and voluntarily agree to be part of 
this research study, though without prejudice to my legal and ethical rights. I have received a copy 
of this agreement and I understand that, if there is a sponsoring company, a signed copy will be 
sent to that sponsor.

PARTICIPANT’S NAME:

PARTICIPANT’S SIGNATURE:

Date:
Date on which the participant was first furnished with this form:

Where the participant is incapable of comprehending the nature, significance and scope of the 
consent required, the form must be signed by a person competent to give consent to his or her 
participation in the research study (other than a person who applied to undertake or conduct the 
study). If the subject is a minor (under 18 years old) the signature of parent or guardian must be 
obtained:-

NAME OF CONSENTOR, PARENT or GUARDIAN:
SIGNATURE:
RELATION TO PARTICIPANT:

Where the participant is capable of comprehending the nature, significance and scope of the 
consent required, but is physically unable to sign written consent, signatures of two witnesses 
present when consent was given by the participant to a registered medical practitioner treating him 
or her for the illness.

NAME OF FIRST WITNESS: SIGNATURE:
NAME OF SECOND WITNESS:
SIGNATURE:

Statement of investigator’s responsibility: I have explained the nature, purpose, procedures, 
benefits, risks of, or alternatives to, this research study. I have offered to answer any questions and 
fully answered such questions. I believe that the participant understands my explanation and has 
freely given informed consent.

Investigator’s signature:
Date:
(Keep the original of this form in the participant’s medical record, give one copy to the participant, 
keep one copy in the investigator’s records, and send one copy to the sponsor (if there is a 
sponsor).
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Appendix 4.28 Demographic information sheet used in screening booklet

Participant Number:

Participant Name:

Date of Birth:

Gender:

Years in Education:

History of Stroke?

Treated for Depression/Anxiety?

Screening IVIeasures:

MMSE Serial 7s:

CDT score:

NART errors:

GDS score: 

lADL score:

DLROW:

Estimated IQ:
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Appendix 4.29 Example Map downloaded from Google Earth with compass grid superimposecl for
the Landmark Pointing Task
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Appendix 4.30 The Memory Rating Scale

Participant Name: 
Participant Nunfiber: 
Date of Session:

Having completed these questionnaires and experiment, how would you rate your memory overall?

Excellent Good Neither Good nor Bad Not so Good Very Bad
5 4 3 2 1

Thank you very much for your participation in this study -  It is greatly appreciated.

A90



Appendix 4.31 Letter from R esea rch  Ethics C om m ittee granting ethical approval for the  research  
study

in i '-  Mt  >1 Ml -  HI I s i n  U>K
[ I'Kl « /» '.'K I\>  O i' - W  I >h. '■( k l ' t f i l ' i

S JH 'A M N t'ri K cs«rc>i l-lhics C om m ittee  Sccrciariat 

Dan l. ju c h  Ph 4142860 em ail. Dan I vnch  </aninch ic 
Ursula Ryan P)i 4142342 em ail IjjMiJa R jan /ram n cli.iv  
Secretariat Fax 4142371

Ms. Muireanii Irish
Mercers Inslilule for Research on Ageing 
Hospital 4
St. Jam es’s Hospital 
James Street 
Dublin 8

November 8th 2006

R E C  refcrcnce: 2006/10/01

(Please quote REC reference and EudraCT numbers on all correspondence)

T itle  n f c lin ical trial: Investigatinn  o f  N eural Sub.strates o f  E p isod ic  
A utob iographica l M cm orj' u .singthe F,.\M I instrum ent in an e lderly  population

List o f  d ocu m en ts (in clu d in g  version  num ber and dates w hich  have been  
review ed by th e C om m ittee);

• Administrative Application
• Patient Information Sheet and Consent Form
• Episodic Autographical Memory Interview
• M undane M emory Questionnaire
• The Questionnaire upon Mental Imagery
• Individual Differences Questionnaire
• Everyday M em ory Questionnaire

Dear Muireann,

The Committee, at its m eeting on 25"' October 2006, has given a favorable ethical opinion 
on the study referenced above based on the application for review by the SJH/AMNCH 
Research Ethics Committee.
It is your responsibility to notify the C hief Investigator and the Investigator at each site in 
Ireland o f  the outcome o f  the review.

SJH/AMNCH 
Research Ethics Commiltee

THE ADELAIDE & MEATH 
HOSPITAL, DUBLIN
IN C O R P O R A T IN G
THE N A T IO N A L  C H IL D R E N 'S  H O SPIT A L

IA IIA (,H 1  O l'B ll\2 4  IRriAND 

i r i.t:P H « )N r 4 1 5 ^  1 4U 2n<H I

Yours sincerely,



Appendix 4.32 Diagnostic analyses for binary logistic regression of behavioural indices of
autonoetic consciousness

Table 4a. 1 Hosmer and Lemeshow diagnostic tests for binary logistic regression analyses of 
autonoetic markers.

Autonoetic Markers Chi-Square Df Significance
Level

Vividness .000 3 1.000
Viewer perspective .000 2 1.000
Continuity of Visual Imagery .000 3 1.000
Emotional re-experiencing .000 2 1.000
Emotional valence .000 1 1.000
Covert rehearsal .000 1 1.000
Overt rehearsal .000 2 1.000
Re-experiencing Ratings .000 0
Age of memory .000 3 1.000
Total details 7.539 7 .375

From Table 4a. 1 above it is evident that the diagnostic statistics revealed adequate goodness of fit 
for the regression models to the data. However, where overall re-experiencing was concerned, the 
Hosmer and Lemeshow test did not run, suggesting further cases might be necessary in order to 
increase the statistical power of the regression analyses and facilitate the interpretation of such 
diagnostics.
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Appendix 4.33 Binary logistic regression for emotional reactivity questionnaires as explanatory
factors for reliving judgments across the lifespan 

Childhood

Table 4a.2 Results from the Binary Logistic Regression using emotional reactivity scores as 
predictive variables for Looking Back judgments in the Childhood period. ______________________
Explanatory B S.E. Df Significance Exp(B) 95% Confidence
Variable Level Interval for Exp(B)

Lower Upper

Attending .054 .150 1 .717 1.056 .787 1.417
Stability .193 .208 1 .353 1.213 .807 1.824
Responsive Joy .214 .136 1 .115 1.239 .949 1.617
Responsive Distress -.184 .143 1 .195 .832 .629 1.099
Constant -8.405 10.590 1 ,427 .000

A Hosmer and Lemeshow test revealed that the regression model was a good fit for the data 
(X^(8)=12.654, p=.124). Table 4a.2 shows that there was no predictive effect for any of the 
emotional reactivity scores on recollective judgments in the Childhood Period.

Early Adulthood

Table 4a.3 Results from the Binary Logistic Regression using emotional reactivity scores as 
predictive variables for Looking Back judgments in the Early Adulthood period.__________________
Explanatory B S.E. Df Significance Exp(B) 95% Confidence
Variable Level Interval for Exp(B)

Lower Upper

Attending -.343 .145 1 .018 .709 .533 .943
Stability .150 .167 1 .368 1.162 838 1.611
Responsive Joy -.100 .127 1 ,430 .905 .705 1.160
Responsive Distress -.076 .100 1 .447 .927 .762 1.127
Constant 13.581 7.741 1 .079 790761.220

A Hosmer and Lemeshow test revealed that the regression model was a good fit for the data 
(X^(8)=3.912, p=.865). Table 4a.3 shows that there was a significant predictive effect for Emotional 
Attending on judgments of looking back in the Early Adulthood period (p=.018) with a 
corresponding odds ratio of 1.41 with respect to reliving (95% C.l. for odds ratio: 1.06, 1.88).

Middle Adulthood

Table 4a.4 Results from the Binary Logistic Regression using emotional reactivity scores as 
predictive variables for Looking Back judgments in the Middle Adulthood period._________________
Explanatory B S.E. Df Significance Exp(B) 95% Confidence
Variable Level Interval for Exp(B)

Lower Upper

Attending -.077 .075 1 .305 .926 .800 1.072
Stability -.068 .126 1 .587 .934 .730 1.195
Responsive Joy .003 .090 1 .977 1.003 .841 1.195
Responsive Distress -.089 .077 1 .250 .915 .786 1.065
Constant 9.688 6.781 1 .153 16115.305

A Hosmer and Lemeshow test revealed that the regression model was a good fit for the data 
(X^(8)=7.226, p=.512). Table 4a.4 shows that there was no predictive effect for any of the 
emotional reactivity scores on recollective judgments in the Middle Adulthood Period.
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Later Adulthood

Table 4a.5 Results from the Binary Logistic Regression using emotional reactivity scores as

Explanatory
Variable

B S.E. Df Significance
Level

Exp(B) 95% Confidence 
Interval for 
Exp(B)
Lower Upper

Attending .052 .136 1 .702 1.053 .807 1.376
Stability .178 .208 1 .390 1.195 .796 1.796
Responsive Joy -.012 .152 1 .936 .988 .733 1.332
Responsive Distress -.243 .133 1 .066 .784 .605 1.017
Constant 2.624 10.366 1 .800 13.786

A Hosmer and Lemeshow test revealed that the regression model was a good fit for the data 
(X^(8)=2.091, p=.978). Table 4a,5 shows that there was no predictive effect for any of the 
emotional reactivity scores on recollective judgments in the Later Adulthood period.

Recent Period

Table 4a.6 Results from the Binary Logistic Regression using emotional reactivity scores as 
predictive variables for Looking Back judgments in the Recent period for all participant groups.
Explanatory
Variable

B S.E. Df Significance
Level

Exp(B) 95% Confidence 
Interval for 
Exp(B)
Lower Upper

Attending -.096 .073 1 .190 .909 .787 1.049
Stability .243 .123 1 .047 1.276 1.003 1.622
Responsive Joy -.094 .083 1 .258 .911 .774 1.071
Responsive Distress .034 .072 1 .641 1.034 .898 1.192
Constant -3.765 5.225 1 .471 .023

A Hosmer and Lemeshow test revealed that the regression model was a good fit for the data 
(X^(8)=5.550, p=.697). Table 4a.6 shows that there was a significant predictive effect for Emotional 
Stability on judgments of looking back in the Recent period (p=.047) with an odds ratio of 1.276 
(95% C.l. for odds ratio: 1.003, 1.622).

Last week

Table 4a.7 Results from the Binary Logistic Regression using emotional reactivity scores as

Explanatory
Variable

B S.E. Df Significance
Level

Exp(B) 95% Confidence 
Interval for 
Exp(B)
Lower Upper

Attending -.029 .085 1 .734 .972 .823 1.147
Stability -.086 .136 1 .524 .917 .703 1.196
Responsive Joy .001 .097 1 .990 1.001 .828 1.210
Responsive Distress .067 .109 1 .540 1.069 .863 1.324
Constant 4.404 7.538 1 .559 81.740

A Hosmer and Lemeshow test revealed that the regression model was a good fit for the data 
(X^(8)=8.570, p=.380). Table 4a.7 shows that there was no predictive effect for any of the 
emotional reactivity scores on recollective judgments in the Last week period.
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Appendix 4.34 Binary logistic regression for visual imaaerv questionnaires as explanatory factors 
for reliving iudqments across the lifespan

Childhood
Table 4a.8 Results from the Binary Logistic Regression using visual imagery preference scores as 
predictive variables for Looking Back judgments in the Childhood epoch.____________
Explanatory
Variable

B S.E. Df Significance
Level

Exp(B) 95% Confidence 
Interval for Exp(B)

Lower Upper

IDQ visual -.554 .615 1 .368 .575 .172 1.918
IDQ verbal 726 .583 1 .213 2.066 .659 6.478
OSIQ object -.171 .182 1 .348 .843 .590 1.205
OSIQ spatial .109 .191 1 .568 1.115 .767 1.620
QMI total -.010 .026 1 .702 .990 .940 1.042
Constant 7.776 9.735 1 .424 2383.225

A Hosmer and Lemeshow/ test revealed that the regression model was a good fit for the data 
(X^(8)=6.618, p=.578). Table 4a.8 shows that there was no predictive effect for any of the visual 
imagery preference scores on recollective judgments in the Childhood period.

Early Adulthood:
Table 4a.9 Results from the Binary Logistic Regression using visual imagery preference scores as 
predictive variables for Looking Back judgments in the Early Adulthood epoch.________
Explanatory
Variable

B S.E. Df Significance
Level

Exp(B) 95% Confidence 
Interval for 
Exp(B)
Lower Upper

IDQ visual -.085 .258 1 .742 .919 .554 1.522
IDQ verbal -126 .158 1 .424 .881 .647 1.201
OSIQ object -.080 .094 1 .395 .923 .767 1.110
OSIQ spatial -.077 .073 1 .292 .926 .803 1.068
QMI total -.006 .016 1 .684 .994 .964 1.024
Constant 10.838 6.116 1 .076 50909.645

A Hosmer and Lemeshow test revealed that the regression model was a good fit for the data 
(X^(8)=5.348, p=.720). Table 4a.9 shows that there was no predictive effect for any of the visual 
imagery preference scores on recollective judgments in the Early Adulthood period.

Middle Adulthood:
Table 4a. 10 Results from the Binary Logistic Regression using visual imagery preference scores as 
predictive variables for Looking Back judgments in the Middle Adulthood epoch.______
Explanatory
Variable

B S.E. Df Significance
Level

Exp(B) 95% Confidence 
Interval for 
Ex p (B)
Lower Upper

IDQ visual -.042 .306 1 .890 .959 .526 1.747
IDQ verbal -.075 .170 1 .657 .927 .665 1.293
OSIQ object -.072 .090 1 .419 .930 .781 1.109
OSIQ spatial .057 .076 1 .457 1.058 .911 1.230
QMI total .034 .027 1 .205 1.035 .981 1.091
Constant 1.791 5.715 1 .754 5.994

A Hosmer and Lemeshow test revealed that the regression model was a good fit for the data 
(X^(8)=10.459, p=.234). Table 4a.10 shows that there was no predictive effect for any of the visual 
imagery preference scores on recollective judgments in the Middle Adulthood period.
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Later Adulthood:
Table 4a.11 Results from the Binary Logistic Regression using visual imagery preference scores as 
predictive variables for Looking Back judgments in the Later Adulthood epoch.________
Explanatory
Variable

B S.E. Df Significance
Level

Exp(B) 95% Confidence 
Interval for 
Exp(B)
Lower Upper

IDQ visual -.314 .434 1 .470 .731 .312 1.711
IDQ verbal -.020 .275 1 .943 .981 .572 1.680
OSIQ object .058 .128 1 .652 1.060 824 1.363
OSIQ spatial .116 .089 1 .193 1.123 .943 1.337
QMI total -.013 .024 1 .586 .987 .941 1.035
Constant -.164 5.981 1 .978 .849

A Hosmer and Lemeshow test revealed that the regression model was a good fit for the data 
(X^(8)=9.056, p=.338). Table 4a.11 shows that there was no predictive effect for any of the visual 
imagery preference scores on recollective judgments in the Later Adulthood period.

Recent Period:

Table 4a. 12 Results from the Binary Logistic Regression using visual imagery preference scores as 
predictive variables for Looking Back judgments in the Recent Period for all participant groups.
Explanatory
Variable

B S.E. Df Significance
Level

Exp(B) 95% Confidence 
Interval for 
Exp(B)
Lower Upper

IDQ visual -.179 .242 1 .458 .836 .520 1.342
IDQ verbal -.037 .132 1 .777 .963 .744 1.247
OSIQ obiect -.086 .075 1 .248 917 .792 1.062
OSIQ spatial .008 .058 1 .885 1.008 .900 1.129
QMI total .018 .016 1 .262 1.018 .987 1.050
Constant 5.266 4.455 1 .237 193.701

A Hosmer and Lemeshow test revealed that the regression model was a good fit for the data 
(X^(8)=8.592, p=.378). Table 4a.12 shows that there was no predictive effect for any of the visual 
imagery preference scores on recollective judgments in the Recent Period.

Last week:

Table 4a. 13 Results from the Binary Logistic Regression using visual imagery preference scores as 
predictive variables for Looking Back judgments in the Last Week period for all participant groups.
Explanatory
Variable

B S.E. Df Significance
Level

Exp(B) 95% Confidence 
interval for 
Exp(B)
Lower Upper

IDQ visual .323 .272 1 .235 1.381 .811 2.354
IDQ verbal -.021 .185 1 .908 .979 .681 1.406
OSIQ object -.084 .096 1 .386 .920 .761 1.111
OSIQ spatial -.021 .070 1 .771 .980 .854 1.124
QMI total .004 .022 1 .859 1.004 .962 1.048
Constant 4.179 5.722 1 .465 65.318

A Hosmer and Lemeshow test revealed that the regression model was a good fit for the data 
(X^(8)=8.802, p=.359). Table 4a.13 shows that there was no predictive effect for any of the visual 
imagery preference scores on recollective judgments in the Last week period.
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Appendix 4.35 Final Version o f the EAMI

Childhood Period (0-15 years)

Personal Semantics:

1. Can you give the names o f three people from among your acquaintances at this period? 
For example, the name o f a friend, neighbour, doctor, priest, teacher or colleague?
Give the surname or first names, profession or relationship, whether you have known this 
person outside the period in question. I f  possible, try to restrict your answers to people 
you have only known during the period in question.

1. Name:
Profession/Relationship:
Known outside period:

2. Name:
Profession/Relationship:
Known outside period:

3. Name:
Profession/Relationship:
Known outside period:

2. Can you give the names o f the institution you studied/worked at, the location o f the 
institution, and the nature o f the study/work you did? How did you get there each day?

Name:

Location:

Nature o f study/work:

Travel:

3. Can you recall an important date in this time period such as a birth, death, ceremony?
Please give the event, the complete date (month and year) and the place.

Event:

Date:

Month:

Year:

Location:

Participant Name: 
Participant Number: 
Date of Session:
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Childhood Period (0-15 years)

Give a detailed description o f a particular event, which stands out from others that you can 
remember well.

Age o f Memory: | |

Description
1. Event Detail What happened?

Others present? Behaviour? 
Relationship to you?

Weather: what kind o f day?
Clothing: what were you wearing?
Other: Food/ Music / Transport

* Event duration/ once off?

2. Temporal Year
Season
Month
Day o f the week
Time o f Day

3. Perceptual/ 
Sensory Detail

Visual images: colours/richness

Physical sensations: textures/touch
Kinesics: movements you made?
Sounds/Smells/Tastes

♦ Is memory image vivid or vague?
1= very vivid 3= neither 5 very vague

4. Spatial Detail Location o f event
Country/City/Street/Building/Room

* Your position relative to others

5. Emotion What did you feel at the time?
* Strong feeling/physical reaction?
* Do you feel that emotion now?

6. Im plication Events before
Events after

7. Thoughts Thoughts at the time
What do you think about it now?

•k Remembering by re-experiencing/ 
Recognition without re-experiencing
Doubt/certainty
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Childhood Period (0-15 years)

A utonoetic  Awareness Assessment

1. Perspective

(i) Own eyes  Third person’s perspective  Neither  No image

2. Continuity
(i) Do the images fo llow  in sequence with no gaps in between?

(ii) How would you describe the event as it appears in your mind's eye?

Plays from start to finish w ith no gaps in between like a video?
A series o f moving images but there some details are missing in between? 
One moving image?
A series o f static, non-moving, images, like photographs in sequence?
One overall static, non-moving image?
Would you describe it as something else?
What?

3. Rehearsal
(i) Have you thought about this event since it occurred? Frequently Occasionally Rarely Never

(ii) Have you spoken about this event since it occurred? Frequently Occasionally Rarely Never

4. Emotional Connection
(i) When you remember this event, do you re-experience the same emotions as you felt at the time?

Not Partially Fully
Re-experiencing Re-experiencing it Re-experiencing it

0% 25% 50% 75% 100%

( ii) Do you feel any physical trace o f this emotion? (Heart rate/knots in stomach/teary)

5. Recollective Experience

(i) Would you say you are re living  what happened? Or are you more like an observer looking back on
the event?

(ii) To what extent do you feel you are re-experiencing the memory?

Not Partially Fully
Re-experiencing Re-experiencing it Re-experiencing it

0% 25% 50% 75% 100%
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Early Adulthood (15-30 years)

Personal Semantics:

1. Can you give the names o f three people from among your acquaintances at this period? 
For example, the name o f  a friend, neighbour, doctor, priest, teacher or colleague?
Give the surname or first names, profession or relationship, whether you have known this 
person outside the period in question. I f  possible, try to restrict your answers to people 
you have only known during the period  in question.

1. Name:
Profession/Relationship:
Known outside period:

2. Name:
Profession/Relationship:
Known outside period:

3. Name:
Profession/Relationship:
Known outside period:

2. Can you give the names o f the institution you studied/worked at. the location o f the 
institution, and the nature o f the study/work you did? How did you get there each day?

Name:

Location:

Nature o f study/work:

Travel;

3. Can you recall an important date in this time period such as a birth, death, ceremony? 
Please give the event, the complete date (month and year) and the place.

Event;

Date:

Month:

Year:

Location:
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Early Adulthood (15-30 years)

Give a detailed description o f a particular event, that stands out from others, which you 
remember.

Age o f Memory:

Description
1. Event Detail What happened?

Others present? Behaviour? 
Relationship to you?

Weather: what i<ind o f day?
Clothing: what were you wearing?
Other: Food/ Music / Transport

it Event duration/ once off?

1 .  Temporal Year
Season
Month
Day o f the week
Time o f Day

3. Perceptual/ 
Sensory Detail

Visual images: colours/richness

Physical sensations: textures/touch
Kinesics: movements you made?
Sounds/Smells/Tastes

* Is memory image vivid or vague?
1= very vivid 3= neither 5 very vague

4. Spatial Detail Location o f event
Country/City/Street/Building/Room

* Your position relative to others

5. Emotion What did you feel at the time?
* Strong feeling/physical reaction?
* Do you feel that emotion now?

6. Im plication Events before
Events after

7. Thoughts Thoughts at the time
What do you think about it now?

* Remembering by re-experiencing/ 
Recognition without re-experiencing
Doubt/certainty

Autonoetic Awareness Assessment
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Early Adulthood (15-30 years)

1. Perspective

(i) Own eyes  Third person’ s perspective  Neither  No image

2. Continuity
(i) Do the images follow  in sequence with no gaps in between?

(ii) How would you describe the event as it appears in your m ind’s eye?

Plays from start to finish with no gaps in between like a video?
A series o f moving images but there some details are missing in between? 
One moving image?
A series o f static, non-moving, images, like photographs in sequence?
One overall static, non-moving image?
Would you describe it as something else?
What?

3. Rehearsal
(i) Have you thought about this event since it occurred? Frequently Occasionally Rarely Never

(ii) Have you spoken about this event since it occurred? Frequently Occasionally Rarely Never

4. Emotional Connection
(i) When you remember this event, do you re-experience the same emotions as you felt at the time?

Not Partially Fully
Re-experiencing Re-experiencing it Re-experiencing it

0% 25% 50% 75% 100%

( ii) Do you feel any physical trace o f this emotion? (Heart rate/knots in stomach/teary)

5. Recollective Experience

(i) Would you say you are reliving  what happened? Or are you more like an observer looking back on
the event?

(ii) To what extent do you feel you are re-experiencing the memory?

Not Partially Fully
Re-experiencing Re-experiencing it Re-experiencing it

0% 25% 50% 75% 100%
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Middle Adulthood (30-45 years)

Personal Semantics:

1. Can you give the names o f three people from among your acquaintances at this period? 
For example, the name o f a friend, neighbour, doctor, priest, teacher or colleague?
Give the surname or first names, profession or relationship, whether you have known this 
person outside the period in question. I f  possible, try to restrict your answers to people  
you have only knoM’n during the period in question.

]. Name:
Profession/Relationship:
Known outside period:

2. Name;
Profession/Relationship:
Known outside period:

3. Name:
Profession/Relationship:
Known outside period:

2. Can you give the names o f the institution you studied/worked at, the location o f the 
institution, and the nature o f the study/work you did? How did you get there each day?

Name:

Location:

Nature o f study/work:

Travel:

3. Can you recall an important date in this time period such as a birth, death, ceremony?
Please give the event, the complete date (month and year) and the place.

Event:

Date:

Month:

Year:

Location:
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Middle Adulthood (30-45 years)

Give a detailed description o f  a particular event that stands out from others, which you 
can remember well.

Age o f Memory: | |

Description
1. Event Detail What happened?

Others present? Behaviour? 
Relationship to you?

Weather: what kind o f day?
Clothing: what were you wearing?
Other: Food/ Music / Transport

it Event duration/ once off?

2 .  Temporal Year
Season
Month
Day o f the week
Time o f Day

3. Perceptual/ 
Sensory Detail

Visual images: colours/richness

Physical sensations: textures/touch
Kinesics: movements you made?
Sounds/Smells/Tastes

* Is memory image vivid or vague?
1= very v iv id  3= neither 5 very vague

4. Spatial Detail Location o f event
C ountry/C ity/Street/B ui 1 ding/Room

* Your position relative to others

5. Emotion What did you feel at the time?
* Strong feeling/physical reaction?
♦ Do you feel that emotion now?

6. Implication Events before
Events after

7. Thoughts Thoughts at the time
What do you think about it now?

•k Remembering by re-experiencing/ 
Recognition without re-experiencing
Doubt/certainty
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Middle Adulthood (30-45 years)

Autonoetic Awareness Assessment

1. Perspective

(i) Own eyes  Third person’ s perspective  Neither  No image

2. Continuity
(i) Do the images follow  in sequence with no gaps in between?

(ii)  How would you describe the event as it appears in your mind’ s eye?

Plays from start to finish with no gaps in between like a video?
A series o f moving images but there some details are missing in between? 
One moving image?
A series o f static, non-moving, images, like photographs in sequence?
One overall static, non-moving image?
Would you describe it as something else?
What?

3. Rehearsal
(i) Have you thought about this event since it occurred? Frequently Occasionally Rarely Never

(ii) Have you spoken about this event since it occurred? Frequently Occasionally Rarely Never

4. Emotional Connection
(i) When you remember this event, do you re-experience the same emotions as you felt at the

time?

Not Partially Fully
Re-experiencing Re-experiencing it Re-experiencing it

0% 25% 50% 75% 100%

(ii) Do you feel any physical trace o f this emotion? (Heart rate/knots in stomach/teary)

5. Recollective Experience

(i) Would you say you are re living  what happened? Or are you more like an observer looking
back on the event?

(ii) To what extent do you feel you are re-experiencing the memory?

Not Partially Fully
Re-experiencing Re-experiencing it Re-experiencing it

0% 25% 50% 75% 100%
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Later Adulthood (45-5 years ago)

Personal Semantics:

1. Can you give the names o f three people from among your acquaintances at this 
period? For example, the name o f a friend, neighbour, doctor, priest, teacher or 
colleague?
Give the surname or first names, profession or relationship, whether you have known 
this person outside the period in question. I f  possible, try to restrict your answers to 
people you have only known during the period in question.

1. Name:
Profession/Relationship:
Known outside period:

2. Name:
Profession/Relationship:
Known outside period:

3. Name:
Profession/Relationship:
Known outside period:

2. Can you give the names o f the institution you studied/worked at, the location o f the 
institution, and the nature o f  the study/work you did? How did you get there each day?

Name:

Location:

Nature o f study/work:

Travel:

3. Can you recall an important date in this time period such as a birth, death, 
ceremony? Please give the event, the complete date (month and year) and the place.

Event:

Date:

Month:

Year:

Location:
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Later Adulthood (45-5 years ago)

G ive a detailed description o f  a particular event that stands out from other ones during 
this time, which you remember w ell.
Eg: Christmas, New Year's Eve, birthday, child/grandchild getting married, birth o f  
grandchild, death offriendfam ily member, fam ily party/reunion?

A ge o f  Memory: | |

D e sc rip tio n
1. E v e n t D etail W hat happened?

O thers p resen t?  B ehaviour?  
R elationsh ip  to  yo u ?

W eather: w hat k ind  o f  day?
C lothing: w hat w ere  you  w earing?
O ther: Food/ M usic  / T ransport

* Event du ra tion / on ce  off?

2. T e m p o ra l Y ear
Season
M onth
Day o f  the  w eek
T im e o f  Day

3. P e rc e p tu a l /  
S e n so ry  D etail

V isual im ages: co lou rs/richness

Physical sensations: tex tu res/touch
K inesics: m o vem en ts you m ade?
S ounds/S m ells /T astes

* Is m em ory im age v iv id  o r vague?
1= very v iv id  3=  n e ith e r 5 very vague

4 . S p a tia l  D etail L ocation  o f  even t
C oun try /C  ity /S treet/B  ui 1 di ng/R oom

* Y our position  re la tiv e  to  others

5. E m o tio n W hat did you  feel at the  tim e?
* S trong  feeling /physical reaction?
* Do you feel that em otion  now ?

6. Im p lic a tio n E vents before
E vents a fte r

7. T h o u g h ts T h o u eh ts at th e  tim e
W'hat do you  th in k  abou t it now ?

•k R em em bering  by re -ex periencing / 
R ecognition  w ithou t re -experiencing
D oubt/certa in ty
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Later Adulthood (45-5 years ago)

Autonoetic Awareness Assessment

1. Perspective
(i) When you replay this event in your m ind’s eye, are you looking at the scene through your:

Own eyes  Third person’ s perspective  Neither  No image___

2. Continuity
(i) Do the images fo llow  in sequence with no gaps in between?

(ii) How would you describe the event as it appears in your m ind’s eye?

Plays from start to finish with no gaps in between?
A series o f moving images but there some details are missing in between? 
One moving image?
A series o f static, non-moving, images, like photographs in sequence?
One overall static, non-moving image?
Would you describe it as something else?
What?

3. Rehearsal
(i) Have you thought about this event since it occurred? Frequently Occasionally Rarely Never

(ii)  Have you spoken about this event since it occurred? Frequently Occasionally Rarely Never

4. Emotional Connection
(i) When you remember this event, do you re-experience the same emotions as you felt at the 

time?

Not Partially Fully
Re-experiencing Re-experiencing it Re-experiencing it

0% 25% 50% 75% 100%

(ii) Do you feel any physical trace o f this emotion? (Heart rate/knots in stomach/teary)

5. Recollective Experience

(i) Would you say you are re living  what happened? Or are you more like an observer watching 
the event unfold?

(ii) To what extent do you feel you are re-experiencing the memory?

Not Partially Fully
Re-experiencing Re-experiencing it Re-experiencing it

0% 25% 50% 75% 100%
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Recent Period (In last 5 years)

Personal Semantics:

1. Can you give the names o f three people from among your acquaintances in the last 
five years?
For example, the name o f  a friend, neighbour, doctor, priest, teacher, hairdresser, 
shopkeeper or colleague?
Give the surname or first names, profession or relationship, whether you have known 
this person outside the period in question. I f  possible, try to restrict your answers to 
people you have only known during the period in question.

1. Name:
Profession/Relationship:
Known outside period;

2. Name;
Profession/Relationship:
Known outside period;

3. Name;
Profession/Relationship;
Known outside period;

2. Can you give the names o f the places you would have frequented on a regular basis 
during the last five years? For example local shops, doctors, banks, grocers, doctor, 
dentist, hairdresser, pub, bookies? Give the names o f the individuals concerned, the name 
o f the establishment and the nature o f the business you attended to in that situation. Or 
social clubs/activities? Name of the establishment, the people who ran it. and the nature 
o f the activities that occurred.

Name;

Location;

Nature o f study/work;

Travel;

3. Can you recall an important date occurring within the last five years such as a birth, 
death, ceremony? Please give the complete date (month and year) and the place.

Event;

Month;

Year;

Location;
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Recent Period (In last 5 years)

1. Give a detailed description o f  a particular event, which occurred during the last five 
years. Eg: a  professional event ~ boss, colleagues, promotions, redundancies, 
retirement. O r an event in the home/community -  robbery, community news, 
dom estic accident, refurbishments to house, hospitalisation.

Age o f  Memory: | |

D esc rip tio n
1. E v e n t D e ta il W hat h appened?

O thers p resen t?  B ehaviour?  
R ela tionsh ip  to  you?

W eather: w hat l<ind o f  day?
C lo th ing : w hat w ere  you  w earing?
O ther: F o o d / M usic / T ransport

* E vent d u ra tio n / once  off?

2. T e m p o ra l Y ear
Season
M onth
D ay o f  th e  weel<
T im e o f  Day

3. P e rc e p tu a l /  
S e n so ry  D etail

V isual im ages: co lou rs/richness

P hysical sensations: tex tu res/touch
K inesics: m ovem en ts you  m ade?
S o u n ds/S m ells /T astes

* Is m em ory  im age  v iv id  o r vague?
1= very  v iv id  3=  n e ither 5 very  vague

4. S p a tia l  D e ta il L ocation  o f  even t
C o u n try /C ity /S tree t/B u ild in g /R o o m

* Y o u r p osition  re la tive  to  o thers

5. E m o tio n W hat did you  feel at the  tim e?
* Strong  feeling /physical reaction?
* Do y o u  feel th a t em otion  now ?

6. Im p lic a tio n E ven ts b e fo re
E ven ts a fte r

7. T h o u g h ts T ho u g h ts at th e  tim e
W hat do  y o u  th in k  about it now ?

•k R em em b erin g  by re-experiencing / 
R ecogn ition  w ithout re -experiencing
D o u b t/ce rta in ty
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Recent Period (In last 5 years)

Autonoetic Awareness Assessment

1. Perspective
(i) When you replay this event in your m ind’ s eye, are you looking at the scene through your;

Own eyes  Third person’ s perspective  N either  No image___

2. Continuity
(i) Do the images follow  in sequence with no gaps in between?

(ii) How would you describe the event as it appears in your m ind’ s eye?

Plays from start to finish with no gaps in between?
A series o f moving images but there some details are missing in between? 
One moving image?
A series o f static, non-moving, images, like photographs in sequence?
One overall static, non-moving image?
Would you describe it as something else?
What?

3. Rehearsal
(i) Have you thought about this event since it occurred? Frequently Occasionally Rarely Never

(ii) Have you spoken about this event since it occurred? Frequently Occasionally Rarely Never

4. Emotional Connection
(i) When you remember this event, do you re-experience the same emotions as you felt at the time?

Not Partially Fully
Re-experiencing Re-experiencing it Re-experiencing it

0% 25% 50% 75% 100%

(ii) Do you feel any physical trace o f this emotion? (Heart rate/knots in stomach/teary)

5. Recollective Experience

(i) Would you say you are re/m ng what happened? Or are you more like an observer watching the
event unfold?

(ii) To what extent do you feel you are re-experiencing the memory?

Not Partially Fully
Re-experiencing Re-experiencing it Re-experiencing it

0% 25% 50% 75% 100%

A111


