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when you can measure what you are speaking about and 
express i t  in numbers, you know  something about it-  but 
when you cannot measure i t  in numbers your knowledge is 
o f a meagre and unsatisfactory kind- i t  may be the beginning 
o f knowledge but you have scarcely in your thought, 
advanced to the stage ol science whatever the m atter may be

Lord Kelvin



SUMMARY

The 1990’s became the era of accountabihty in health care services throughout the 

world and across all disciplines. Internationally, the profession of physiotherapy 

faced challenges in the acceptance and systematic use of standardised ways of 

measuring intervention. In the early part of this decade, their routine and 

systematic use is still not widespread across many domains of physiotherapy 

practice. The reasons for some of these difficulties can be attributed to the 

development of the profession and the lack of informative models and appropriate 

instruments.

This project considers the changes in practice in Ireland among physiotherapists 

working with older people, it measured the change in practice in Ireland between 

1998 and 2003; a 5'year period during which the activities of the outcome measure 

movement within the physiotherapy profession have increased throughout the 

world.

The results of the two national surveys of physiotherapists working with older 

people who require rehabilitation, charts the changes in practice-

■ The increase use in standardised outcome measures -  from 30- 

50% of participants to 100% in some areas of practice.

■ The acknowledgement of the barriers to their complete 

acceptance into routine practice- lack of time, 

resources/administrative support.

■ A recognition that there is a lack of professional consensus on 

what instruments to use and for some client groups and the fact 

that none meeting their clients’ needs.

■ The degree of confidence of physiotherapists in using the results 

of their outcome measurements to inform clinical decision- 

making.

The initial survey of user needs informed the development and evaluation of 

a valid and reliable outcome measurement. The measurement properties of this new 

standardised outcome measurement (SOM) were evaluated in a sample of older 

people. Content validity was investigated in an iterative manner with the 

participation of specialist physiotherapists. The first version of the new SOM was



trialed with a sample of specialist physiotherapists (n*8), and their feedback was 

incorporated into a second iteration of the OM. A third version was then prepared 

following further trialing (n=13).

To evaluate construct validity, a number of constructs were considered

■ That the new SOM would have a strong association with two 

scales of mobility and balance, most commonly used in Ireland at 

the time of the first survey 1998. The association between the 

new SOM and the Elderly Mobility Scale (EMS) (r=0.80) and 

with the Performance Oriented Assessment of Mobility -  

balance subscale (POAM-B) (0.82'0.86) and gait sub'scales 

(POAM'G) (0.6T0.72) was strong.

■ That the new SOM would be able to discriminate between two 

groups of older people, namely those having rehabilitation and 

healthy, community dwelling older people, which it does.

■ That the scale would contain one factor- that would be 

explained by the individual items. Factor analysis revealed that 

one factor existed with all items contained and accounting for 

70% of the variance within the data.

Both concurrent and predictive criterion validity have been considered through 

comparison with the admission and discharge scores of the EMS and POAM-B. 

The new SOM is more responsive than existing methods in use.
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PREFACE CONTRIBUTION SUMMARY &t DISSER TA TION
OVERVIEW

The aim of this thesis was to investigate an aspect of physiotherapy practice' the 

use of standardised outcome measurement by physiotherapists working in the area 

of rehabilitation of older people. The review of this practice occurred at two points 

in time, with a view to evaluating any changes that might have occurred during this 

period of time.

In addition the thesis investigated the measurement properties of a newly 

developed standardised outcome measurement. The thesis aimed to describe the 

design and analysis phase of the development of the new SOM and compared its 

measurement properties to the most commonly used standardised outcome 

measures reported to be in use by physiotherapists working in Ireland.

This thesis contributes to the field both nationally and internationally in the 

following ways;-

1. A review of measurement properties and how, during the development 

of a new measurement instrument, they can be investigated. This review 

also considers the relevance of the output of any statistical analysis 

reported when the measurement properties are being evaluated. It 

utilises, where available, relevant examples from the physiotherapy 

literature.

2. A review of the literature published internationally that considers the 

practice of physiotherapy in the context of the use of standardised 

outcome measures. Such an international review of the published 

literature has not been completed to date. The activities of professional 

organisations in supporting the use of standardised outcome measures 

in practice are also considered.

3. The first and only review of practice in Ireland, which focuses on the 

area of rehabilitation of older people (published 1999). A repeat review 

of practice that allows a change in practice in Ireland to be clearly 

documented and compared to the only other review published to date.

4. The design of a new standardised outcome measurement for use by 

physiotherapists both in Ireland and other countries. The design phase 

was informed by the end-users. The evaluation and analysis of the

xiv



measurement properties of the new standardised outcome measurement 

are presented.

The dissertation takes the following format:-

C hapter Introduction. This chapter present the local and international 

background to  this w ork and places the activities undertaken in the context of 

developments in both  health care and physiotherapy practice.

C hapter 2 -  Measurement properties. A comprehensive review of the measurement 

properties of validity and reliability. The methods used to  investigate them and the 

analysis used to  evaluate the ou tput of these methodologies.

C hapter 3' Outcomes movement &  physiotherapy. A review of the published 

literature on physiotherapy practice internationally.

C hapter 4- Methodology. This chapter describes the various methodologies 

employed in this work.

C hapter 5- Results. This chapter describes the results of each of the sections of 

work.

C hapter 6- Discussion. This chapter discusses the results in light of other published 

findings and clinical experience. It considei-s the Hmitations of the w ork and areas 

for future development.
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chapter! Introduction

CHAPTER / INTRODUCTION

The purpose of this chapter is to outline the research presented within this thesis and 

to place it in the context of the practice of physiotherapy during the course of the 

research work from 1998'2003.

I.O Background

It is hard to imagine that there was a time when routine standardised outcome 

measurement within physiotherapy practice was not employed and yet Partridge 

reports in a paper in the 1980’s that this was the case. She states that Information 

about specific changes that occur in patients during a course of treatment is not 

usually recorded, outcome being described in terms of the patient ‘getting better’, 

‘improving’ or being discharged’ (Partridge, 1982). During the 1980’s, it was 

increasingly recognised, in theory, that measurement, within the context of a skilled 

assessment, was necessary in rehabilitation therapy, nonetheless barriers did exist to 

the routine incorporation into practice. Measurement is the application of standard 

scalcs/instruments to variables, giving a numerical score, which may be combined for 

each variable to give an overall score, while assessment is the process of 

understanding a measurement in a specific context (McDowell &r Newell, 1996). 

Tallis (1988), as part of the Marjory W arren Lecture, discussed some of the issues 

surrounding the reasons why measurement of the effects of therapy was not taking 

place. He suggested that the reasons could be due to

■ Misplaced confidence-the notion that ‘1 know it works I’ve seen it work’.

■ Misinterpretation' a fear that measured findings could be misinterpreted 

with a view to justifying rationalisation of services.

■ Time consuming' using standardised outcome measurement was time' 

consuming and the urgency to deliver conventional therapy was more 

important than considering it effectiveness.

■ Ideological hostility' a reluctance to measure might have been expressed 

or rationalised by suggesting that measurement instruments or methods 

available would not capture the real needs of the patient. For example, 

impairment measures bear no relation to the quality of life of the patient.

■ Signal to noise' the limited ability of existing measurement instruments to 

capture change that is attributable to therapy.

1



chapter 1 Introduction

• Problems w ith  definitiori'measurement tended to be ‘ill-defined’. For 

example, if a measurement scale had a score for ‘performs task w ith  help’- 

no specific definition of ‘help’ was provided. This lack of detail left the 

application of scores open to  individual interpretation

1.1 S tandard ised  outcom e m easures

At a more strategic level, significant challenges faced the physiotherapy 

profession w ith  the emergence of the outcomes movement, namely the absence of an 

agreed framework for measurement and the absence of an ethos of using standardised 

measurement instruments. The 1990’s have been described as the ‘era of 

accountability’ and in physiotherapy as in many other health care disciplines it was 

the time when the focus on the application and development of standardised 

outcome measurement began to be considered. The International Classification of 

Impairment, Disability and Handicap (ICIDH) (W H O , 1980) was proposed as a 

framework for informing measurement practice (W ade 1992, Enderby &  Kew 1995, 

Jette 1995, Duckworth 1999). The Royal College of Physicians and the British 

Geriatric Society published a report suggesting a ‘package’ of assessments for use by 

multidisciplinary teams- the Barthel Index, the Abbreviated Mental Test Score, The 

Geriatric Depression Scale and the Philadelphia Morale Scale (RCP &  BGS, 1992). 

Simpson 6sr Forster (1993) reported that physiotherapists expressed some concern 

about the mobility section of the Barthel Index being used as the sole measure of 

mobility. In response to this absence of a more acceptable indicator of mobility, the 

Elderly Mobility Scale was developed (Smith, 1994). By 1997, only three papers had 

been published, examining the actual use of standardised OM in physiotherapy 

(Mayo et al. 1993, Chesson et al. 1996, Turner et al. 1996). Nevertheless, the 1990’s were 

also a time when a number of professional organisations began a series of activities to 

promote and enhance the use of SOM’s in physiotherapy practice (Hammond, 1999, 

Hammond 2000, Kay et a l 2001).

1.2 S tandard ised  outcom e m easures in physio therapy  in Ireland

At the start of the current project (1998), in Ireland, the use of SOM was 

emerging in clinical practice, although no actual review had been performed. The 

Irish Society of Chartered Physiotherapists (ISCP)- the professional organisation of 

physiotherapy- had no formal policy or strategy to support such activities. The model

2



chapter 1 Introduction

of ICIDH had become accepted, as a paradigm for choosing SOM’s and while many 

measures existed for consideration of impairments and handicaps, few adequately 

designed and evaluated disability measures were available for physiotherapists 

working w ith older people. W ithin  the context of both national and international 

developments in adopting the systematic use of standardised outcome measures, a 

review of the practice of physiotherapists (PT’s) in Ireland working w ith  older people 

was considered timely. The area of physiotherapy rehabilitation of older people was 

of specific interest to this author due to her personal clinical experience. 

Furthermore, personal interest notw ithstanding, people over the age of 65 years 

represent a growing sector of the population and represent a group tha t can have 

significant health care needs. In Ireland, people aged >65 years have the highest age- 

specific adinission rate to hospital. Functional disability increases w ith  age and while 

the majority of people aged 65-69 years in Ireland report no functional disability, 

these figure drop to 63% (women) and 71% (men) in people aged 80 years and older 

(National Council of Ageing &  Older People 1998). The purpose of this review was 

to identify trends in practice and to begin the process of gathering information from 

physiotherapy experts about w hat should be included in a new standardised 

outcome measurement (SOM), should one be developed. The results of this survey 

suggested that the use of standardised outcome measures was not widespread, that 

PT’s had frustrations w ith both standardised and non-standardised methods of 

measurement and that the instrum ents in common use lacked full evaluation of their 

measurement properties. The frustration expressed w ith  both the standardised and 

non-standardised methods used, personal clinical experience of using both the 

Elderly Mobility Scale and the Performance Oriented Assessment of M obihty (found 

to  be the tw o most commonly used SOM’s) and the limitations th a t existed in some 

aspects of their measurement properties led to the final decision to construct a new 

SOM. One that would meet the needs of Irish PT’s working w ith  older people, the 

components and construction of w hich would be closely informed by current 

practice and the needs of the physiotherapy users.

A wide range of measurement scales or instrum ents exist, bo th  generic and 

disease or condition specific. Disease or condition specific measures, such as the 

Motor Assessment Scale for stroke (Carr ct al 1985), are designed for a given 

diagnostic group and are not applicable beyond that group. Examples of generic 

physiotherapy outcome measurements are the Elderly Mobility Scale (Smith 1993),

3



chapter I Introduction

the Rivermead Mobility Index (Collen et al. 1991) and the Performance Oriented 

Assessment of Mobility (Tinetti, 1986). In general they can be used across a group of 

patients regardless of their specific diagnostic group. Rehabilitation of older people, 

embraces a broad spectrum of potential disease and disability. In choosing what to 

measure, it is important to capture the characteristics that are related to the 

interv'ention provided. Physiotherapists concern themselves w ith movement- both at 

a micro and macro level and mobility is of particular relevance to many people with 

disabilities (Chio & Burnett 1985, DeWeert & Harrison 1985). The D escrip tion  o f  

P hysical Therapy, developed during the years 1996-1999 and agreed by all member 

organisations of the W orld Confederation for Physical Therapy (1999) formahses the 

fact that physiotherapy in its broadest sense is concerned w ith movement ' ‘Physical 

Therapy is providing services to people and populations to develop, maintain and 

restore maximum movement and functional ability’ throughout the lifespan’. W hen 

designing the new SOM in this study, it was considered important that any new 

measurement instrument would operate vdthin accepted frameworks and would be 

informed by physiotherapy practice. Hence, with a view to considering the most 

common difficulties encountered by older patients attempting to achieve functional 

independence, in the context of physiotherapy, a more focussed survey was 

completed in two rehabilitation units in Dublin in 1999. The members of the 

physiotherapy staff in these units completed a questionnaire on their current patient 

list, 130 questionnaires were completed. The results identified that the domains of 

‘immobility’ and ‘instability’ were the two most common barriers to achieving 

functional independence in their older patients. Thereafter the development of a 

measurement instrument that would address aspects of mobility and stability was 

designed. The results of the 1998 survey, clinical experience and a review of normative 

data informed the construction of the first iteration of the scale.

1.3 Measurement properties

Measurement properties describe the attributes of standardised outcome 

measurements (SOM). Vahdity and reliability should be reported prior to the 

acceptance of a SOM into practice. The method employed and the analysis used 

informs the way a SOM influences clinical'decision making. This information is 

available in individual pubhcations outhning the development of instruments. After 

the initial publication relating to a new instrument, many more may be pubhshed

4
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that add to the body of knowledge about it measurement properties. Collecting and 

synthesizing this information is a time-consuming task and is often presented in 

databases (Hammond 1999), review articles (Forlander & Bohannon 1999, 

VanSwearingen & Brach 2001) or text books (Bowling 2005, McDowell & Newell 

1996). All of these media presuppose an understanding of the relevance of the 

reported measurement properties. The volume of such information is growing. It is 

interesting to note the significant increase in the amount of information provided on 

measurement properties and their interpretation from 1995 and 2002, in the only 

physiotherapy specific reference text (Cole et al. 1995, Finch et al, 2002). Apart from 

recent graduates, most physiotherapists would not have been exposed to a course on 

outcome measurement as part of their undergraduate education. The professional 

body in Ireland, unlike those in the United Kingdom, US and Canada, has not 

provided outcome measurement courses in a strategic way with a view to changing 

practice. Chapter two of this thesis considers in detail the methodology, analysis and 

interpretation of measurement properties, using specific physiotherapy examples 

where they exist. The measurement properties of the newly developed outcome 

measure were evaluated as part of this work. This involved in excess of 100 people 

aged 60 years and older. Content validity was investigated in an iterative manner. The 

first version of the new OM was trialed with a sample of specialist PPs, and their 

feedback was incorporated into the second iteration of the OM. A third and final 

version was prepared following further trialing and comment from physiotherapy 

specialists. Both concurrent and predictive criterion validity have been considered 

through comparison with other rehabilitation scales, at admission and discharge. The 

following constructs have been evaluated

o That there is a strong relationship between the new OM and existing 

commonly used OMs. 

o That the new OM is more responsive than existing OMs. 

Responsiveness to change is considered by evaluating the effect size 

and relative efficiency, 

o That there is a significant difference in scores in the new OM between 

community dwelling older people and those in rehabilitation 

programmes.
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1.4 Comparisons in practice

In 2003, a comparative survey of the practice of senior physiotherapists v^as 

completed. The output of this survey enabled a review of changes in practice in 

Ireland and a consideration of the reported barriers to the use of SOM. If a new 

outcome measurement is to be incorporated into practice, clearly identifying any 

barriers that might impact on its use is important. Equally, in presenting the 

measurement properties of the new SOM to practising PT’s should be informed by 

their confidence in the use and interpretation of SOM’s. A comparison with 

international practice was also made possible by completing this survey. If the 

systematic use of SOM is to become routine in physiotherapy practice in Ireland and 

beyond, a full understanding of the extent to which practice is changing, the ways it 

is adapting and concerns of PPs is required. This work contributes to a small body of 

international work in this field.

1.5 Conclusion

In conclusion, the systematic use of standardised outcome measurement to 

enhance chnical-decision making is not a simple endeavour. If it were, their use 

would be comprehensive, informative and optimal. This has yet to be achieved in 

physiotherapy practice in Ireland and in other countries where practice has been 

investigated. The research work that forms part of this thesis contributes to our 

knowledge of the changes physiotherapy practice from the late 1990’s over a five-ye^r 

period. It also makes available a new outcome measure designed for and by Irish 

physiotherapists for use w ith older people, with preliminary supportive informatioi^ 

on its measurement properties.
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CHAPTER 2  M EASU REM ENT PROPER TIES

2.0 Introduction

Measurement or psychometric properties of an instrument, tool or scale are the 

properties that describe the ‘qualifications’ of the instrument. They describe the 

genesis of the scale or tool, the methods used to assess its functionality and the 

analysis, both quantitative and qualitative, employed to the methods, to yield some 

expression of support, or otherwise for its inclusion in practice. This chapter 

describes the measurement properties of validity (sections 2.1 and 2.2) and 

reliability (sections 2.3 and 2.4). It considers the description of the concepts, the 

methods employed to investigate them, the statistical analysis that may be utihsed 

and how the results of such analysis can be used to inform practice. Where 

available, examples of physiotherapy literature and measurement 

scales/instruments have been used to illustrate points.

2.1 The description and methodology of validity

2.1.1 Face &  content validity

Face validity is, as the name suggests, a question of whether on the face or surface of 

the instrument, it measures what it intends to measure. Face validity increases the 

acceptance of the instrument to the users. If items seem irrelevant to their practice, 

it is possible they will simply be omitted (Streiner & Norman, 1989). Streiner & 

Norman (1989) suggest that face validity and content validity are generally defined 

within the sphere of subjective professional consensus or require an explicit 

process which includes establishing the theoretical framework of the measure, 

research and expert opinion based on clinical observation. These inform which 

items should be considered for inclusion, before the instrument is submitted for 

further measurement testing. Feinstein (1987) describes a more detailed exposition

of the process of face validity, w ith a view to dissecting what he considers to be a

primarily intuitive process. He suggests four main attributes, namely, ‘focus of 

interpersonal exchange’, ‘focus of basic evidence’, ‘biologic coherence of 

components’ and ‘attention to personal collaboration’.

■ Focus of interpersonal exchange. In the case of an instrument that considers 

personal beliefs and/or attitudes as opposed to general public opinion, 

Feinstein (1987) suggests that the way in which the questions are posed
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should be considered. The construction of questions that are too 

impersonal will not yield personal attributes or beliefs.

■ Focus o f  basic evidence. If an instrument is designed to measure a particular 

construct, for example lower extremity function, it might include ‘basic 

evidence’ such as strength or range of motion (impairments of 

function/structures), or it might include information about functional 

activity involving the lower extremity (disabilities). In substituting 

impairments and disabilities as measures or indicators of one another, 

the author suggests that the basic evidence becomes displaced. The 

appropriateness of substitutions and displacements should be 

considered in the context of face validity.

■ Biologic coherence o f  components. W hen an instrument contains multiple 

domains, for example the Elderly Mobihty Scale (Smith 1994) that 

contains bed mobility, transfer skill and speed, the ‘biologic coherence of 

the components’ refers to the rationality of the combination of cognate 

domains.

■ A tten tion  to personal collaboration. If factors such as motivation and effort in 

performing activities within an instrument are not considered in 

instnicrions or scoring, the results of the scale may not be valid. 

Feinstein (1987) suggests that this ‘attention to personal collaboration’ 

within the instrument, is an important factor in the face validity of an 

instrument, especially if the instrument is designed to measure change 

as a result of intervention.

If an instrument contains within it a number of domains that represent a sample of 

the total population of domains (most likely theoretical) that could be included, 

content validity considers how adequate the sample of domains is, with regard to 

the expected functionality of the instrument. If an instrument aims to measure 

functional mobihty in older people, the content validity of the instrument is a 

measure of how well the constituent parts reflects the aim of the instrument, which 

should be clearly stated in the design phase (McDowell & Newell, 1996). On the 

basis of the domains included in an instrument, the assessor may wish to infer 

beyond the output of the instrument. In a unidimensional instrument e.g. 

Functional Reach (Duncan et a l, 1990), it is not possible to infer about the
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functional balance performance of the subject but, w ith  a broader measure of 

balance e.g. the Performance Oriented Assessment of Mobility (POAM) (Tinetti, 

1986), it is possible to  consider balance performance beyond simply the 

components of the instrum ent. Streiner &  Norman (1989) suggest that the higher 

the content validity, the w ider the inferences that can be validly applied about the 

person under other conditions and in alternative situations. W ade (1992) proposes 

that in the context of a multi-item instrum ent, all the component items should 

come from the same level of impairment, disability and handicap. According to 

Feinstein (1987), content validity requires digging deeper than face validity. It 

requires consideration not simply the components that are included and their 

suitability bu t also im portant omissions. He also considers the ou tput of the 

domains that constitute the instrum ent, scaling and weighting. The above 

descriptions of face and content validity are supported throughout the literature on 

measurement properties (Green 1981, Bush 2000, Finch ctal. 2002).

In the descriptions of the development of instrum ents, it is often not explicitly 

stated how face and content validity have been considered (Reuben &: Siu 1990, Di 

Fabio &  Seay 1997). Nonetheless in some eases brief descriptions are given, for 

example in the development of the Elderly Mobility Scale, w hich employed 

di.scussion w ith physiotherapists, and a literature review (Smith, 1994). Tinetti 

(1986) describes the process as a review of ‘previous work by bioengineers, 

orthopedists, neurologists, rheumatologists, and physical therapists to identify 

what observations should be included’. Platt et al. (1998) used a panel of 

physiotherapists in the development of the Physiotherapy Functional Mobility 

Profile. Berg (1989), in the prehminary development of the eponymous balance 

scale, considered face and content validity in three phases. Using both  professional 

samples (physiotherapists, nurses, physicians and occupational therapists) and 

patient samples (older people w ith an impairment of balance), groups of items were 

identified as being im portant for inclusion in the scale. The next phase asked the 

health care professionals to rank the im portance of the items and asked the patients 

to rate their sense of unsteadiness w hen performing the activities. The third 

iteration of the scale was further tested on patients and their responses were 

compared to the scores they achieved on the scale. The health care professionals 

were asked to  view videotapes of patients performing the items in the scale and 

asked to identify which com ponents were essential for inclusion and w hich were
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extraneous. The final iteration of the scale was tested for reliability using five 

physiotherapists. It resulted in the production of a M-item instrument, which is 

scored on a 5-point ordinal scale.

2.1.2 Sensibility

It is Feinstein (1987) who takes the concept of face and content validity and 

extends it to consider the ‘sensibility’ of a measure or instrument. He describes a 

checklist for considering the sensibility of any instrument, a hst of suggestions for a 

reviewer of an instrument to consider prior to its employment in the individual’s 

practice. Table 2.1 outlines the five major topics that the author advocates should be 

considered when evaluating an instrument for sensibility. Each has clearly 

described subdivisions. Face and content have been discussed above.
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Table 2.1 The concept of sensibility 

Purpose & framework

Are the attributes hsted across clearly 

stated?

Overt format

Judgements that could be made 

following a ‘thoughtful review’, 

especially by a non specialist

Face validity

Judgements made from an initial

appraisal of the instrument.

Content validity

i.e. appraisal of the underlying

components

Ease of usage

■ Clinical function-prediction of 

outcome, measure of change, 

generation of problem list.

■ Justification -  what need is 

addressed? Is the instrument a new 

or alternative expression?

■ Applicability -  Is it clear the clinical 

situation in which the instrument 

may be applied? And the subjects 

most appropriate for its application.

■ Comprehensibility -  the input and 

output of the instrument.

■ Replicability -  are the instructions 

clear?

■ O utput -  is the scope acceptable? 

Are the categories mutually 

exclusive? Is the scaling/rating 

logical?

■ Discussed in detail above.

■ Quality of basic data

■ Personnel involved or required

■ Risks

■ Amount of time

11
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2.1.3 Criterion validity

Following the consideration of face and content validity, more formal evaluation of 

validity is conducted. Criterion validity considers the performance or accuracy 

(Feinstein, 1987) of the new instrument by comparing it to a gold standard. The level 

of agreement between the two sets of measurements is then examined, using an 

‘appropriate indicator of agreement’ (McDowell & Newell, 1996); since this is often 

a correlational comparison, criterion validity may also be referred to as correlational 

validity. Regardless of the term utilised, there is a temporal component associated 

with this type of validity -  it can be either concurrent or predictive. The former 

relates to how the new instrument compares to the gold standard at a given point in 

time and the latter refers to its relationship to an assessment in the future. Messick 

(1980) proposed using the descriptors diagnostic suitability or substitu tability for 

concurrent validity and prccJictivc utility  for predictive vahdity as a means of clearly 

describing the rationale of criterion validity. These terms have not been widely 

adopted. In describing how criterion validity is assessed, Streiner & Norman 

(1989) pose the following question, if a good criterion measure exists, why create 

another instrument? That the new instrument is less expensive, less invasive or 

carries less risk, are the main reasons for creating a new means of measurement. The 

consideration of criterion validity becomes less absolute when a gold standard does 

not exist. This is often the case for rehabilitation measures. Nevertheless, criterion 

validity may still be assessed by substituting cognate instruments as a substitute 

for the gold standard or through informal analysis. Table 2.2 illustrates a variety of 

ways the criterion validity has been established for a sample of physiotherapy 

scales.
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Table 2.2 Examples of concurrent and predictive validity

Author (s) New scale Validity

Smith Elderly Mobility Concurrent

(1994) Scale (EMS)

Cognate scale 

Barthel Index (BI)

Functional Independence 

Measure (FIM)

Prosser & 

Canby 

(1997) 

Collen et al. 

(1991)

Benaim el 

al. (1999)

Mao ct al. 

( 2002 )

Barthel Index

BI, Functional Ambulation

Categories (FAC), gait speed, 

six minute distance test

(SMDT)

Postural Concurrent & FIM- transfers, locomotion.

Assessment Scale predictive total concurrent measure and

for Stroke (PASS) at 90 days after stroke (DAS)

BI, Berg Balance Scale (BBS)

Rivermead Concurrent

Mobility Index

(RMI)

2.1.3.1 S en sitiv ity  and  specificity, p o sitive  and  negative pred ictive values, 

likelihood ratios.

Sensitivity (Sn) and specificity (Sp) and their evaluation are embraced within the 

concept of criterion vahdity. In this regard the criterion is diagnostic i.e. it 

considers how accurate the instrument is in identifying correctly the presence of a 

disease/disorder in an individual (sensitivity) but also its precision in correctly 

identifying that the disease/disorder is not present (specificity). Similarly, positive 

and negative predictive values ( PPV &r NPV) may also be presented for an 

instrument -  the former being the proportion of subjects with a positive test result 

who have the condition of interest and the latter being the proportion of subjects 

with a negative test result who do not have the condition. If a positive predictive 

value is near 100% it is more likely that the disease or condition being predicted by
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the test is actually present when the test is positive. W hereas sensitivity considers 

the instrum ent and its ability to identify subjects or patients who have a disorder, 

positive predictive values (PPV) focus on the number of people correctly identified 

by the test as having the condition. The relationship between PPV, Se and Sp is 

outlined below

Pr*Sn

PPV = Pr*Sn + (I 'P r) * (1-Sp) where Pr= prevalence

Hence, PPV and NPV are influenced by the prevalence of the condition. This 

information is not often known, and in the past PPV were calculated using 

estimated prevalence of 50% or the prevalence based on the results of samples in 

studies (Dujardin e tal ,  1994). The converse applies to the calculation of specificity 

and negative predictive values (Riddle ct al. 1999, Sackett et al„ 1991).

Likelihood ratios (LR’s) combine sensitivity and specificity and give an indication 

of how much a particular score (or range of scores) on a measurement instrum ent 

or test will raise or lower the pre-test probability of a particular condition being 

present e.g. falls risk, improvement in pain (Fritz et al, 2000). LR’s of greater than 

10 or less than 0.1 may generate large changes in pre and post-test probability, LR’s 

of 1'2 and 0.5 -1 add rarely im portant changes to pre-test probability.

A simple review of physiotherapy literature (using CINAHL and keywords 

‘likelihood ratios’ and ‘physical therapy’ or ‘physiotherapy’, 1994-2004) yielded 22 

citations, of w hich 7 citations were research papers related to  physiotherapy 

intervention. The remainder either did not relate to PT interventions (n= 12) or 

were review papers (n=3). The search results are listed in Annex 1. Table 2.3 

outlines the content and results of the papers (discussed below). Each study design 

reflects the specific aims of the research, nevertheless the essential feature of each of 

the studies was the need to  examine how certain tests or examinations could 

predict a future endpoint e.g. reduction in pain, return to work. The use of the 

positive or negative likelihood ratio depends on w hether the measuring test or 

instrum ent needs to rule ‘ou t’ a condition e.g. screening for a behaviour w hich if not 

present does not require further investigation, or rule ‘in’ a condition e.g. a 

behaviour is present, therefore the person is at risk (a diagnostic test).

14



chapter 2  'Measurement properties

Table 2.3 

Authors

Werneke 

6a; Hart 

(2004)

Likelihood ratios in physio therapy research 

Profile of Predicted Measurement

participants end-point

Acute work' Return to Pain pattern 

related low work status classification,

back pain, 1 time dependent

year after i.e. after

discharge intervention

(n=171) completed.

Presence or 

absence of 

centralisation of 

pain.

Likelihood 

ratio (LR) 

(95% Cl)

+ LR 3.82

(2.29-6.35) 

-LR 0.38

(0.2-0.75)

Sensitivity Specificity

(95% Cl)

68%

(46-85)

(95% Cl)

827o

(74-88)

Pre-test

probability

15%

Fritz & Acute work- Persistent Work sub-scale >34 +LR 3.33 >34/42 = 55% >34/42= 84% 29%

George related low work of Fear (1.05-6.77) (34-75) (73-94)

(2002) back pain restrictions Avoidance <30/42 -LR

(n=78) Behefs (FAB)

Questionnaire

0-42,

higher=more

0.08 (0.01- 

0.54)

<30/42=

95% (87-100)

<30/42=

(45-70)

58%

Post-test

probability

25%

>34/42= 58% 

<30/42= 3%
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Sudive ct 

al. (2004)

Fritz ct al. 

(2000)

Patello'femoral 

pain syndrome 

(n=45)

Reduction in 

pain i.e. >50% 

improvement 

onVAS

ReturntO' 

work within 4 

weeks, 

following 

occupational 

acute low back 

pain (n=69)

FAB

+LR >34/42 

'LR <30/42

Forefoot valgus FF\>2° +LR FFV= 13% (4- FFV= 97% (90- 60% 

4,0 (0,7'21,9) 24)(FFV) >2° 

Passive great toe 

extension

100)

PGTF+LR

(PGTE) <78° 4.0 (0.7'21.9) PGTF= 13°/o (4- PGTE= 97%

24) (90-100)

ND -^LR 2.3 

Na\icular drop (1.3-4.3) 

(ND)<3mm ND= 47% (32' ND= 86% (67'

61) 93)

5 non-organic 

signs (NOSg) 

and 7 non' 

organics 

symptom 

descriptors 

(NOSym)

6  non'organic

>2 NOSg 

>3 NOSymp 

>3 NOI

>2 NOSg 

'LR 0.75 (20'61) 

(0.5M.10)

>2 NOSg= 41% >2 NOSg= 79% 33% 

(67'90)

>3N0Symp >3NOSymp= >3NOSymp= 

'LR 0.62 50% (29'71) 81% (70'92)

(0.40'0.96)

>3 NOI= 64% >3 NOI= 62%

Forefoot valgus

(FFV) >2° = 86% 

Passive great toe 

extension (PGTE) 

<78°=86%

Navicular drop

(ND)<3mm=78%

Negative N0Sg= 

27%

Negative

NOSymp=24%

NegativeNOI- 23%
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Stratford 

et al. 

(1998a)

Stratford 

et al. 

(1998b)

index (NOI)

Investigation 

of test

characteristics 

of Roland- 

Morris

Questionnaire 

in subjects 

w ith low back 

pain of less 

than 6 weeks 

(n=226) 

Investigation 

of test

characteristics 

of Roland' 

Morris

Questionnaire 

in subjects

Global rating 

of change in 

status, score of 

change =5

Roland Morris 

Questionnaire 

(RMQ) change 

score of >5

Chance of 

achieving 

treatment 

goals

Roland Morris 

Questionnaire 

(RMQ) 

important 

change score, for 

different initial 

(iRMQ) scores

>3 NOI 

LR 0.59 

(0.32'1.07)

4 (2.49'6.37)

iRMQO'8 

+LR 5.33 

(I.47'20.4) 

iRMQ 916 

+LR 3.7 (1.35' 

10.02 )

iRMQ17'24

Chapter 2  ■'Measurement properties

(44'84)

72% (65'79)

iRMQO'8 

64% (53'75) 

iRMQ 9'16 

85% (72'98) 

iRMQ 17-24 

100% (78%)

(48-79)

82% (74-90)

iRMQ 0-8 

88% (81-95) 

iRMQ 9-16 

77% (65-89) 

iRMQ 17-24 

78% (65-91%)

63%

iRMQ 0-8 

78%

iRMQ 9-16 

72%

iRMQ 17-24 

57%

iRMQ 0'8 

95%

iRMQ 9'16 

86%

iRMQ I7'24 

86%

17



w ith  low  back e.g. 0-8, 9-16, 17'

pain (n=143) 24

A bbott 6sr Patients w ith Presence of Active range of

Mercer low back pain lum bar motion of

(2003) (new  or also segmental lum bar spine

w ith in hypomobility, (AROM)

pre\1ous 3 defined using Abnormality of

m onths) or radiography segmental

those w ith motion during

persistent pain AROM

of at least 3 (AbnROM )

m onths Passive

duration accessory inter-

(n=1 2 ) vertebral

movements

(PAIVM)

Passive

physiological

inter-vertebral

movements

(PPIVM)

Chapter 2  'Measurement properties

NOTE all 

results 90% Cl 

75% (36 '94) 60% (27'86) 28%

43% (19-71) 8 8 % (70-96)

+LR 4,55

(1.33-15.28)

AROM 

+LR 1.88

(0.57-6.8)

'LR  0.42 

(0.07-1.9)

AbnROM  

-^LR3.6 

(0.84-15.38)

'L R  0.65 

(0.28- 1.06)

PAIVM 

-LR  116

(0.44-2.03) 75% (36-94) 3 5 0 /̂  (20-55)

-LR 0.71

(0.12-2.75)

PPIVM 

+LR3.86 

(0.89-16.31)

-LR 0.64

42% (19-71) (71-96)

*■ AROM signs 

»41%

<■ AbnROM  signs

+PA1VM signs 

~ 30%

+PPIVM signs 

»60%

- AROM signs 

= 14%

'AbnR O M  signs 

» 20%

-PAIVM signs 

*=22%

-PPIVM signs
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(0 ,28' 1.04) s20%
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2.1.4 C onstruct validity

A construct is an idea or concept, and in the context of measurement properties, 

construct validity is a process, ‘part science and largely art form’ (McDowell &£ 

Newell, 1996), which draws the developer and later the reviewer along an evolving 

set of hypotheses about the new instrument. A series of constructs are considered, 

for example in the case of a new instrum ent to  measure functional activities in older 

people, these might be that,

■ the new instrum ent correlates well w ith  the Barthel Index (convergent 

validity)

■ it measures one or more (in the case of multidimensional instrum ents) 

identified domains (factor analysis)

■ older people living in the community who require support services such 

as home-help and meals'on wheels w ould perform less well than those 

who do not need help from these services or their family/carers in this 

regard (discriminant, known group validity).

Analysis of the hypotheses around these constructs will either support or otherw ise 

the construct validity of the new instrum ent. Finch ct al. (2002) discuss each of the 

aspects of construct validity mentioned above (convergent validity etc.) in terms of 

cross-sectional validity and longitudinal validity. The authors suggest that this 

taxonomy enables validity associated w ith  a single point in time to  be differentiated 

from that, which is associated with change in scores over time. Kirshner &  Guyatt 

(1985) suggest that if instrum ents are used to  evaluate change over time, it is not 

simply enough to assume that an instrum ent w ith  cross-sectional validity 

dem onstrates longitudinal validity; this needs to be explicitly examined during the 

instrum ent construction. C onstruct validity, and all it incorporates, differs from the 

previous types of validity described because it is an ongoing and evolving process, 

not solved in one or tw o experimental designs. The process may address hypotheses 

that consider an instrum ent designed to  replace a cognate instrum ent or 

measurement; or it may be tha t a series of behaviours, signs and symptoms are 

combined in an attem pt to  define a new construct and its measurement.
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2.1.5 M easuring change' the responsiveness or sensitivity of a measurement 

instrum ent.

There is unresolved debate in the literature about where the ability of an 

instrument to measure change falls in the domains of measurement properties. 

Some authors suggest that the responsiveness or sensitivity to change of an 

instrument is a separate measurement property and others believe it is part of the 

art'Science continuum of activities that is incorporated in the investigation and 

evaluation of construct validity (Stratford et aL 1996, Hays & Hadorn 1992, Guyatt 

et a i  1987). Guyatt ct al. (1987) support the thesis that measurement 

responsiveness/sensitivity is a property separate to validity and reliability since it is 

possible to have a measure that is reliable but not responsive, responsive but not 

valid and unreliable but yet responsive. Hays & Hadorn (1992) respond to the 

thesis of Guyatt et al. (1987) and suggest that while all of these situations arc indeed 

possible, the artificial distinction between responsiveness/sensitivity may arise 

from the desire to decide whether measurement instruments are either valid or not. 

The authors suggest that validity is in fact an ongoing iterative process and degrees 

of validity exist. Stratford (1996), in a paper describing the various methods that 

may be employed to establish measurement sensitivity/responsiveness and the 

analytical methods that may be employed, opts for including 

sensitivity/responsiveness as one component of validity. To a certain extent, where 

sensitivity/responsiveness is placed may be irrelevant as long as the property is 

examined. Cole et al. (1995) note that for many outcome measures used by 

physiotherapists, a full examination of measurement properties has not been 

completed and Liang (1995) note that sensitivity/responsiveness has had the least 

study.

There is ongoing debate on the subject of sensitivity versus responsiveness 

and which of the two terms to use. (Fritz 1999, Stratford 1999, Finch et al. 2002). 

Kirshner and Guyatt first referred to ‘responsiveness’ as the power of the test to 

detect clinically relevant change (Kirshner and Guyatt, 1985). More recently the 

two terms have been further defined by Liang (1995) as,

■ Sensitivity- the ability to measure any change in a state

■ Responsiveness- the ability to measure clinically meaningful or important 

change.
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The author adds that responsiveness implies that the change is noticeable to the 

patient or physician and may allow for the person to perform a functional task more 

efficiently or with less pain or difficulty (Liang, 2000). It is the term responsiveness 

that is widely used in physiotherapy literature (W right ct al. 1998, Stratford 1996, 

Hammond 2000, Finch et al. 2002) and as such it will be used throughout this text. 

Study designs to consider responsiveness have been outlined by Stratford et al. 

(1996) and are represented in Table 2.4.
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Table2.4 Responsiveness to change (adapted from Stratford etal., 1996, with permission) 

Design Construct Illustration

1 Patients will improve over T1 T2

Initial Follow up

Patients will display little T1 T2 T3

or no change between TI& |------------- 1--------------------------- ^

Initial Follow up

Substantial improvement

Comment

This design does not take into 

consideration the situation where there is 

no change in the patient from T1 to T2. 

This may be because the patient’s 

condition simply does not change but 

also may be that change occurs but the 

measurement is not sensitive enough to 

capture this change. Secondly, it does not 

allow for the review of the measurement’s 

ability in patients who are stable

This design may underestimate the 

amount of random variability that occurs 

in patients whose health status is stable, 

due to the fact that the time spent
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will be dem onstrated 

between T2 &£ T3

Patients receiving the T1

effective therapy will

display more improvement 

than patients receiving 

placebo initial

Randomise

4 Using the natural course of T1

a disease or condition, _____

where one group may be 

expected to  have a more 

rapid rate of change that 

another e.g. acute and initial 

chronic low back pain
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measuring this may not be sufficiently 

long enough.

Effective+x-^

Placebo ^

Follow up

T2 Difficulties arise if an established and 

effective treatm ent is not available and 

also w ith  the ethics of not providing such 

a treatm ent to a group of patients.

T2

-► Acute-

Chronic

It is possible that tw o groups of patients 

wdth a differing temporal component will 

not actually exist w ithin the group of 

patients for whom the measurement is 

designed.

Follow 'up
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This design is similar to 1 T1 

but it employs an external

measure of change. At the ___

follow up point in time the 

patient is judged as having 

achieved change or not.

The construct applied Initial 

then is w hether the new 

measurement has

identified this change also.

T2

External 

criterion 

of change

Follow up

Chapter 2  -Measurementproperties

Important

change

Not

important

change

The main lim itation tha t occurs in this 

study design is identifying another 

measure, which has a criterion standard 

for change.
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2 .2  Statistical expressions of validity

As outlined above, analysis of face and content validity are primarily discursive and 

descriptive, more qualitative than quantitative. When statistical analysis of 

criterion and construct validity is considered, the type of data - nominal, ordinal, 

inter\'al'ratiO' vdll inform the process.

2.2.1 Convergent and criterion validity

The output of criterion validity and convergent validity (an aspect of construct 

validity) wiU be validity coefficients. These are products of correlating the scores 

obtained on the new instrument with a g o ld  s ta n d a rd  or with existing measurements 

of similar domains. Coefficients of validity reported in the context of criterion and 

convergent validity are (Cohen & Holliday, 1996) -

■ P earson  p ro d u c t'm o m en t corre la tio n  (PPMCC) -  consideration of the linear 

relationship between variables (interval or ratio data). It assumes random 

sampling, homoscedasticity (equal variance) and normal distributed data. If the 

data from two sets of measurements are plotted against one another, the 

PPMCC illustrates the to closeness of the points to a straight line.

■ S p earm a n ’s rank o rd er  co rre la tio n . When x and y are not linearly related, but show a 

consistently increasing or decreasing trend in rank, a nonparametric correlation 

such as Spearman’s (rho) may be employed. It assumes that the data are ordinal 

and the sample is randomly generated.

■ K en dall's rank o rd er  co rre la tio n  (tau ). This coefficient may be applied in cases where 

Spearman’s rho is appropriate. The power efficiency of this test relative to the 

PPMCC is reported to be 91%.

■ Phi coefficien t ( 52̂  ) -  used in the analysis of data which is dichotomous i.e. 

presence of absence of a disease. It is derived from a 2x2 table (see 2.2.3) and 

related to chi-squared ( ;̂   ̂) as follows, X  (Streiner & Norman, 1989).

In examining the validity coefficients associated with a new test and a criterion 

test, it is possible to explore the relevance of the coefficients with respect to how 

useful the new test will be for prediction of scores on the criterion or g o ld  sta n d a rd . 

For instance, let us say we want to predict how successful an individual would be 

in a health education programme, for example, a cardiac rehabilitation programme.
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where success has been previously reported as an average score on a test instrument 

used on completion of the programme' completion test. In the absence of any other 

information, this completion test average is the best estimate that can be made about 

how successful a potential participant might be; and the variance associated with 

this average score is the estimate of how far away from the true performance score 

we might be, with no additional information (error without test). If a prc'course 

test is created that has a relationship with the completion test scores, then the 

variance of the completion test scores for those who received a given prc'course score 

is an estimate of the error associated with using the pre-course test (error with 

test).

There is a mathematical relationship between these error values ( a )  and 

the correlation coefficient [r] between the pre-course test and the completion test 

scores, namely,

(correlation coefficient)^ = error without test -error vwth test/error without the test 

i.e. r̂  = (7 - O I a y‘

This relationship may be used in a number of ways to explore how relevant a 

reported validity coefficient might be in terms of informing practice (Helmstadter, 

1966).

■ The standard error o f the estim ate is the amount of error associated when a given 

score on the pre-course test is used to estimate a score on the completion test 

scores. It is used to establish confidence intervals around the score. It is 

expressed in the units of the criterion measure; in the case of the example above, 

the scores on the completion test scores.

■ The coefficient o f alienation is a ratio of the standard error of the estimate to the 

standard de\iation of the criterion scores. The coefficient of alienation is low 

when the efficiency of predicting an individual score is high.

■ The relative reduction o f  error' since o  y x  ̂represents the error with the use of the 

pre-course test and o  ^  represents the error without using the pre-course test, 

the difference between these two represent the reduction of error that results 

when the pre-course test is used. The relative reduction in error is calculated by 

dividing this number by the original amount of error - r .̂ Hence a correlation 

co-efficient of 0.3 between the pre-course test and the completion test, would
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imply that the relative reduction in error is ,09, whereas a higher correlation 

coefficient of 0.7 would yield an almost 50% reduction in error.

Helmstadter (1966) also describes how when the output of two measurements is 

compared, the maximum possible correlation between them is the square root of 

the product of their respective reliabilities. McDowell & Newell (1996) set out an 

example of how this might be used to inform a judgement of convergent validity 

coefficients. If the coefficient of comparison of two instruments -  one new and one 

extant, with reliability coefficients of 0.7 and 0.75 respectively -  is 0.6, this should 

be considered in light of the maximum possible coefficient of validity, which would 

be 0.72. By extension, the authors suggest, a gold sta n d a rd  criterion validity 

correlation may be extrapolated -  observed correlation/maximum possible 

correlation, in this example 0.83.

Squaring the coefficient indicates how much variance there is in common 

with the two tests. This suggests that a coefficient of 0.7 between the new 

instrument and an existing measure indicates that they share less than half the 

variance. Kline (1998) notes that in constructing a new instrument, components of 

the criterion or cognate instrument may be incorporated, and this may enhance the 

correlation. Table 2.5 illustrates a variety of coefficients of validity reported for the 

Berg Balance Scale.

Table 2.5 Reported coef ficients of validity for the Berg Balance Scale

Authors Validity co- Variable Coefficient

efficient compared to BSS

Pearson Product Mean Centre of

Subjects

Stevenson &r 24 subjects 

Garland 8.4 +/- 6.16 years

(1996) post stroke.

68.8 +/' 7.72 years

Moment 

Correlation Co- 

efficient 

(PPMCC)

-.76

Wolf et a l 28 subjects with PPMCC

Pressure (COP) 
speed in quiet 

stance

Mean COP speed 

during arm flexion 

Peak arm 

acceleration 

Functional Reach

'.65

'.67

.62
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(1999)

Usuda e ta l.  

(1998)

Shumway- 

Cook et al. 

(1997)

Kokko e t al. 

(1997)

stroke, 56.4 +/-13.8 

years*, 162.5490.5 

months post stroke

46 subjects w ith Spearman’s

stroke, 69.3 +A 9.6 Rank Order

years* Coefficient

(SRCC)

44 community SRCC

dwelling older 

people -  faller 77.6 

+/'5.4 years* & 

non-fallers, 74.6 +/- 

54 years*.

40 patients w ith PPMCC 

Parkinson’s Disease, 

mean age 67 years, 

range 35-84 years.

Gait speed 

Barthel Index

Brunnstrom’s 

recovery stage 

Use of assistive 

device

History of 

imbalance 

Balance self- 

perceptions 

Dynamic Gait 

Index

Relative gait 

velocity

(height/speed for 

10m)

Relative stride 

length

Hand dexterity 

Functional Status 

Questionnaire

.63

.84

.56

-.53

'.50

.76

.67

.56

.60

.56

.67
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Piotrowski 60 older people PPMCC

& Cole volunteers -  nursing

(1994) home residents and

community 

dwelling, 78 +/- 6.88 

years*

Falls efficacy scale .86

Hsieh et al. 38 subjects with SRCC

(2000) stroke

Nilsson ctal. 28 subjects, 3-8 SRCC

(1998) weeks post stroke,
55+/'9.3 years*

Functional .86

Assessment

Inventory

Self-paced walk .73

test

Rivermead .80

Mobility Index

Step frequency over 10m 

'.69

Borg Category Scale 

.73

Functional Ambulation
Category

.63

* mean age and standard deviation (years)

2.2.2 Factor analysis- content and construct validity

Factor analysis may be applied in the consideration of both content and construct 

vahdity. In the former, the items within the instrument, or the sub'scales within a 

multidimensional inventory are examined to identify how they fit into one or more 

themes. In the latter, factor analysis may contribute to construct validity by 

indicating the associations between scales measuring similar constructs and lack of 

associations with scales measuring different concepts (McDowell & Newell, 1996, 

Streiner & Norman, 1989, Reis et al. 1991). The aim of factor analysis is to simplify a 

correlation matrix (Kline, 1998). In the case of instrument development, this allows 

the developer to evaluate the themes that emerge from the output of the 

instrument. For example, W ashburn c t al. (2002) used factor analysis in the 

development of a scale to measure physical activity for individuals w ith disabilities.
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A 12'item scale was administered to 372 subjects with disabilities, and the results 

on each item were used to compute a 12'item correlation matrix. Factor analysis 

was utilised to identify if the responses to items within the scale fell into what 

could be considered ‘reasonable and predictable patterns’. The analysis indicated 

that the scale assessed five dimensions of physical activity and that these items 

accounted for 63% of the total item variance. Similarly, Beattie et al. (2002) 

employed factor analysis in the creation of a patient satisfaction survey. Their analysis 

revealed two potential designs for their satisfaction survey instrument -  one 

containing two factors (10 items) and the other containing three factors (12 items). 

On the basis of further evaluation of the scale (which considered the reliability of 

the instrument), the lO'item questionnaire was retained.

The process of factor analysis is as follows '  an inter'item  correlation matrix 

is created, and through principal factor or principle component analysis the number 

of variables is reduced to a smaller number of components. This is based on 

similarities between the items, and is believed to be indicative of the constructs 

that explain the underlying relationships between the original variables (Roush & 

Sonstroem, 1999). A new correlation matrix is generated, to explore the correlations 

between the original variables and the new components. This yields a number of 

outputs (Kline, 1998).

■ Factor loadings -  the correlation between the components and the original 

variables or items. Items with components loadings of > 0.3'0.4 and with 

only one component may be retained (Kline 1998, W ashburn et al. 2002). 

Items should ‘load on’ only one component to be included.

■ Eigenvalues -  are calculated by squaring and adding the loadings on each 

factor. Each item has an eigenvalue of 1, hence the factor must have an 

eigenvalue of > 1 if it is to be logically retaining.

■ Percentage variance -  the total variance within the correlation matrix that 

the factor accounts for. It is calculated by dividing the eigenvalue by the 

number of variables.

■ Cumulative percentage variance -  variance accounted for by all the factors. 

The larger this is the more variance that is accounted for by the analysis.
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■ Communality -  squaring and adding the loadings for each item or variable 

calculates this. It is an indicator of the proportion of variance for each 

item  tha t each factor accounts for.

Once the initial factor analysis has been computed, there are many different sets of 

factors w hich could produce the obser\'ed matrix, and factors need to be ‘rotated’. 

Rotation of the factors is a procedure used to  clarify the relationships w ith  the 

correlation matrix, to  ensure that the simplest structure is obtained. In term s of 

identifying which or how many factors should be extracted for rotation, the Scree 

test is one m ethod that has been proposed (Khne, 1998), and is considered the best 

solution (Kline, 1994). The Scree test (Cattell, 1966) evaluates a plot of eigenvalues 

and it is possible to identify from the slope where there is a plateau in the 

decreasing eigenvalues. One potential flaw in this process is its subjectivity. Figure 

2.1 is an example of a Scree test. In this example, six factors w ould be selected for 

rotation.

Figure 2.1- A Scree test
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2.2.3 Sensitivity and  specificity, positive and negative pred ic tive values. 

Sensitivity and specificity are reported in percentages, which are generated as a 

result of the following type of 2x2 table.
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Table 2.6 2 X 2  table

R esult of te s t

Gold stan d ard  or criterion

C ondition  p resen t C ondition  absent T otal

C ondition  p resen t True positive (a) False positive (b) a+b

C ondition  absent False negative (c) True negative (d) c+d

Total a+c b+d

Sensitm ty is calculated as 100% x (a / [a + c]) and specificity as 100% x (d / [d+b]). 

Positive predictive values and negative predictive values may also be calculated 

from such a table -  positive predictive values [100% x (a / [a + b]), negative 

predictive value [100% x (d / ([c + d])] (Riddle et al 1999). Using data from tw o 

studies on the Berg Balance Scale (BBS), Riddle et al (1999) explore the sensitivity 

and specificity of this scale. The BBS is a scale that measures balance in older 

people. It is scored out of 56, w ith higher scores suggesting better balance. A single 

cut off point of <45/56 has been utilised to identify people at risk of falling. 

Combining the data from the tw o previously published studies (Bogle Thorbahn &  

Newton 1996, Shumway-Cook et al 1997) and using the cut-off point of <45/56 to 

identify those at risk of falling yielded a sensitivity of 64% and a specificity of 90%. 

This suggests that 1/3 of fallers were missed by the BBS and that it is more accurate 

in identifying nonTallers, since only 10% of them were incorrectly identified. The 

authors note that since sensitivity and specificity are not dependent on the 

prevalence of the disorder, the information can be applied to how useful the BBS 

will be when used w ith any group of older people w ith  balance disorders.

Positive and negative predictive values are influenced by the prevalence of 

the disorder and the data on the BBS used by Stratford et al (1996) related to 

prevalence of 50% (Shumway-Cook et al 1997) and 17% (Bogle Thorbahn &r 

Newton 1996) combined. If the prevalence of the disorder in the studies reporting 

the development of the instrum ent does not approxim ate to the subjects or patients 

to  whom the test is to be applied in practice, these values are of a limited nature. 

The positive and negative predictive values for the BBS are reported as 72% and 

85% respectively when using the cut off point of <45/56. This suggests, as w ith 

specificity and sensitivity, tha t the BBS is better at identifying correctly non-fallers, 

since 28% of subjects who had a history of falls were not clearly identified as fallers.
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Figure 2.2 demonstrates the effect of moving a cut-off point up and down on the 

number of false positive and false negative results. The blue ellipse represents a 

scatterplot of the relationship between, in this example, scores on the Berg Balance 

Scale and whether a subject falls or not. The black line in the centre represents a 

cut'off point of 45, which is suggested by Berg (1989) as the score below which 

people were at risk of falling.

Figure 2.2 The influence of cu t'o ff scores

No

falls

False

positives

Falls False

negatives

Cut off scores

It can be seen that this yields a set of false positive and false negative results, and 

corresponds to the positive predictive value of 72%, the negative predictive value of 

85%, a sensitivity of 64% and a specificity of 90%. Moving the cut-off point up and 

down changes the relative values of each of these validity indices. Hence the 

decision of where to locate the cut off point is informed by the consequences of 

false positives and false negatives i.e. is it worse to identify a patient as a risk of 

falling when they are not, than not to identify a patient who is at risk of falls when 

they are.

Table 2.3 above illustrates the reported sensitivity, specificity and likelihood 

ratios (LR’s) for a number of physiotherapy measurements. The interpretation of 

reported likehhood ratios for various tests or measurements helps the user to 

decide if the addition of a given test may enhance clinical decision-making. LR’s are 

used to more accurately establish how performance on a measurement or presence 

of a series of signs or symptoms will change the probability that a patient will have 

a condition e.g. be at risk of falls, improve due to a specific intervention. Pre-test
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probability is estim ated before the test is used. This may be estim ated by using 

individual clinical judgement based on the history of the patient, or in the case of 

the studies listed in Table 2.3, the actual prevalence in the study sample. Thereafter, 

the likelihood ratio nomogram (Figure 2.3) may be utilised by

1. marking the pretest probability on the left of the nomogram

2. marking the LR of the test on the middle line

3. drawing a line through these two points will estim ate the post-test 

probability.

The nomogram (Fagan, 1975) provides a user-friendly way of utilising LR’s as 

opposed to the mathematical calculations w hich w ould otherw ise have to  be 

completed i.e. convert pre-test probability to odds, then multiplying the result by 

the LR which would give the post-test odds, which then have to  be converted into 

p o st'te s t probability (Boyko, 1994). Jaeschke et a l (1994) provide the following 

guide to how to interpret the size of reported LR’s i.e. is the reported LRs such that 

the use of the associated instrum ent of measurement wdll better inform practice

■ LR’s of greater than 10 or less than 0.1 may generate large changes in pre and 

po st'te s t probability

■ LR’s of 510 or 0.10.2 generate moderate changes in pre and post test 

probability

■ LR’s of 2 '5 and 0.5'0.2 can generate small changes in probability

■ LR’s of 1'2 and 0.5 -1 add rarely im portant changes to  pre-test probabiUty.

Riddle et al. (1999) present the following positive likehhood ratios (PLR) for 

different intervals of the BBS,

BBS <40/56 PLR 11.7

BBS 40'44/56 PLR 2.8

BBS 45'49/56 PLR 1.3

BBS >54/56 PLR 0.1

A pre-test probability of risk of falls of 50% estim ated by the PT based on the 

history and presenting signs, and a BBS score of 38/56 which w ould yield a PLR of 

11.7, applied to  the nomogram results in a post-test probability of 92°/o, suggesting 

that in using the BBS test score, the PT has increased the certainty about the 

patient’s risk of falling from tha t identified as a result of an educated guess. Of note 

in the studies hsted in Table 2.3 is tha t the majority of the PLR’s are not greater
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chan 4 and have wide 95% confidence intervals (Cl’s), suggesting a limited value for 

the use of the instruments or measurements, to date.

Figure 2.3 Nomogram for application to likelihood ratios (Fagan, 1975).
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2.2.4 G roup differences, d iscrim inant validity

In considering the construct that scores on a new instrum ent will be different in 

one group of subjects versus another, often tw o extreme groups, the application of 

statistical tests for tw o unrelated groups is reported. These may be unpaired t-tests, 

w ith  confidence intervals, or the W ilcoxin rank sum (two-sam ple) or Mann- 

W hitney U tests (Petrie &  Sabin, 2000); the choice depending on the type of data 

and the assumption of normal distribution. If an instrum ent is designed to be a 

diagnostic tool, it is not possible to  infer from this type of analysis about finer 

discriminations. Alternative methods and analysis should be employed (see 2.2.3). 

The m ulti'train-m ultim ethod m atrix is one m ethod of considering both convergent 

and discriminant validity and is explained w ith  the help of Table 2.7, using the 

example of comparing a new mobility scale w ith  an existing one e.g. the Elderly 

Mobility Scale (EMS), in tw o groups of older people - one community dwelling and 

the other in hospital in receipt of rehabilitation.

Table 2.7 M u lti'tra in -m u ltim eth o d  m atrix

C om m unity dw elling H ospital 

EMS N ew  scale EMS N ew scale

Com m unity EMS •

dw elling New scale ® •

H ospital EMS □ ♦ •

N ew scale ♦ □ ® •

• '  level of agreement between the same method 

® '  hom otrait'heterom ethod i.e. same people, different method 

□ ' heterotrait'hom om ethod i.e. different people, same method 

♦ ' heterotrait'heterom ethod i.e. different people, different m ethod 

The correlation that would be expected to be highest w ould be the correlation 

between the same measures, a method often used to  report on the reliability of the 

instrument. The lowest correlation w ould be expected betw een different people 

and different groups i.e. the scores of the new  scale in hospital patients and the 

scores of EMS in community dwelling people. For discrim inant validity to be 

supported, it is also to  be expected that there w ould be a low correlation between 

scores on the new scale in both groups. But for convergent validity, it w ould be
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cxpecced that a relationship does exist between scores for people in hospital on the 

EMS and the new scale and for people living in the community and the two scales 

i.e. convergent vahdity and correlational validity. Despite a search of AMED, 

Medline and CINAHL, no physiotherapy studies were found employing such a 

methodology.

2.2.5 Responsiveness

There are a variety of co-efficients that are reported when the responsiveness of a 

measurement is being analysed (Deyo & Centor 1986, Guyatt 1987, Liang et al. 1990, 

Liang 1995) and these include

■ Receiver operator characteristic curve

■ Relative efficiency

■ Standardised response mean

■ Effect size

2.2.5.1 Receiver operator characteristic (RO C ) curves

Receiver operator characteristic (ROC) curves, used in the context of considering 

the responsiveness of a change scores in an instrument or scale between two time 

points, investigate the sensitivity and specificity of the change scores in comparison 

to an external ‘gold standard’ or criterion of important change (Deyo & Centor 

1986). In this instance, sensitivity is defined as the number of subjects correctly 

identified as undergoing important change by a particular scale or instrument and 

specificity is the number of subjects correctly identified as not having important 

change. The area under the curve represents the probability of correctly identifying 

the improved subject from a randomly selected group of improved and unimproved 

subjects (Stratford et al. 1996a). A ROC curve can be presented for varying cut-off 

points. The area under the curve ranges from 0.5 (no accuracy in detecting 

improved from unimproved) to 1.0 (perfect accuracy) (Deyo & Centor 1986). 

Stratford et al. (1998) reviewed the responsiveness of the Roland-Morris 

Questionnaire in 226 subjects who presented with a current episode of LBP of less 

than 6 weeks duration. The Roland-Morris Questionnaire was measured at baseline 

and following 3-6 weeks of physiotherapy. Clinician and patient rating of global 

rating of important change ranged from -7  (deterioration) to +7 (improvement) and 

a mean clinician and patient global rating score of 5 was considered to represent an
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important amount of change. This represented the external ‘gold standard’ and 63% 

of the sample was classified as having changed an important amount. The area 

under the ROC curve result for the RMQ was 0.84. Riddle et al. (1998) in an 

accompanying paper also presents the responsiveness of the RMQ, but this time 

using a different ‘gold standard’ of change i.e. a clinician’s judgement of whether the 

participant had achieved their treatment goals. The area under the ROC curve in 

this study of 143 people with low back pain was 0.68. The authors of both papers, 

used ROC curves to identify the RMQ change score that maximised the overall 

accuracy of classifying patients as those who had undergone their respective ‘gold 

standards of change’ and those who had not. The authors noted that this was a 

change in RMQ score of 5 points.

Davidson & Keating (2002) compared the responsiveness of the 

Modified Oswestry Disabihty Questionnaire (mODC)

Quebec Back Pain Disability Scale (QBPD)

Roland'Morris Disability Questionnaire 

Waddell Disability Index 

Physical health scale of the SF'36 

in patients undergoing physiotherapy(PT) for low back pain. Measurements were 

taken at initial consultation and after 6 weeks. External criterion for improvement 

was if the participant rated their back pain as ‘completely gone’, ‘much better’, or 

‘better’ at follow-up. Area under the ROC ranged from 0.73-0.78 for the scales, no 

significant difference was noted between the ROC curve results for each scale. This 

is consistent with the results of a similar study comparing the mODC and the 

QBPD) scale in a group (n=67) of subjects with acute, work-related low back pain, 

also having PT intervention (Fritz & Irrgang 2001). The authors found not 

difference between the area under the curve (AUC) for the two scales (mODC-0.94, 

QBPD'0.87). Wagner et al. (1993) also employed this method when comparing 

health status measures in older adults. Self-reported health status measures such as 

number of restricted activity days, number of days spent in bed due to illness or 

injury, a physical limitations scale, self-evaluated health and a scale indicating 

psychological well-being were employed and measured at baseline and one year 

later. The external criterion was an episode of hospitalisation or major illness. The 

results are presented by comparing the area under the ROC curve obtained for each 

measure to a hypothetical result of 0.5 since this would represent a non-responsive
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measure. The most responsive health status measure were days spent in bed and 

restricted activity days and the physical activity measure, all of whose area under 

the ROC curve was significantly different to 0.5.

2.2.5.2 Standardised response mean and the effect size

The standardised response mean (SRM) is the mean change in scores taken at two 

time points, divided by the standard deviation of the changes (Liang 1995). The 

effect size (ES) provides a ratio of the ‘signal to noise’ within measurement scores 

on a particular instrument, where the ‘signal’ is the change that occurs due to 

intervention and the ‘noise’ is the level of inherent variability within the 

instrument. The ES has been used in conjunction with design 1 in Table2.2. Using 

the standard deviation of baseline scores as a measure of the variance within the 

data i.e. noise and the change in scores from admission to discharge as the ‘signal’, 

this ratio may be calculated. Cohen (1977) notes that effect sizes that are larger e.g. 

0.8 or greater suggest that the measurement instrument is responsive to clinical 

change. Effect sizes of less than 0.2 should be interpreted as small and 0.5 as 

moderate. W right ct al. (1998) measured effect size for both the Rivermead Mobility 

Index with the Barthel Index and noted effects sizes of 1 and 0.87 respectively. 

Stokes el al. (2003) noted effect sizes of 0.9 for the Elderly Mobility Scale and 0.8 for 

the Barthel Index. Liang et al. (1990) compared the responsiveness of five health 

status instruments for orthopaedic evaluation- Arthritis Impact Scale (AIMS), 

Functional Status Index (FSI), Health Assessment Questionnaire (HAQ), Index of 

Well Being (IWB), and the Sickness Impact Profile (SIP). Thirty-eight participants 

two weeks prior to hip (55%) or knee (45%) arthroplasty, and at 3,12 and 15 

months after surgery were included in the study. Responses were divided into 

‘early’ response (baseline-three months postoperatively) and ‘net’ response 

(baseline to 12 and 15 months postoperatively). The five questionnaires were 

gathered at each time point. Rather than evaluate the total score from each 

instrument, four domains were identified- pain, global health (original total scores), 

mobility and social functioning and compared across the five instruments, except 

pain which is only considered by three of the five instruments, namely AIMS, ESI 

and HAQ. Cohen’s (1977) guide to interpreting effect sizes (see above) was applied 

by the authors to the SRM. Table 2.8 illustrates the range of SRM reported by the 

authors and their associated 95% Cl.

40



chapter 2  'Measurement properties

Table 2.8 SRM for five orthopaedic measurement instruments (adapted 

from Liang e t al. 1990)

Pain Global health Mobility Social

AIMS early l.ll (0.68'I,54) 0.88 (0.38-1.38) l.OI (0.42-1.60) 0.17 (-0.18-0.52)

AIMS net 1.I5(0,67'I.63) 1.36 (0.87-1.85) 1.41 (1.08-1.74) 0.39 (0.09-0.69)

FSl early 1.08 (0.5M.65) 0.40( 0.02-0,82) 0.78(0.33-1.23) 0.54 (0.20-0.88)

FSI net 1.00 (0.5M.49) 0.61 (0.15-1.07) 0.84 (0.45-1.23) 0.51 (0.03-0.99)

HAQ early 0.95 (0.43-1.47) 0.33 (-0.10-0.76) 0.57 (0.08-1.06) 0.35 (-0.09-0.79)

HAQ net 0.89 (0.46-1.32) 1.00 (0.53-1.47) 0.84 (0.37-1.31) 0.98 (0.70-1.29)

IWB early N/A 1.13 (0.80-1.46) 0.68 (0.17-1.19) 0.34 (-0.07-0.75)

IWB net N/A 0.88 (0.56-1.20) 0.91 (0.45-1.37) 0.82 (0.48-1.16)

SIP early N/A 0.71 (0.32-1.10) 0.94 (0.54-1.34) 0.51 (0.14-0.88)

SIP net N/A 1.11 (0.74-1.48) 1.10 (0.79-1.41) 0.93 ((0.62-1.24)

If one evaluates the above SRM in the light of Cohen’s guideline - 0.8 or greater 

suggest that the measurement instrum ent is responsive to clinical change, effect 

sizes of less than 0.2 should be interpreted as small and 0.5 as moderate- the 

sections highlighted in bold arc those where either the SRM or the associated 95% 

Cl may be considered to be less than a ‘moderate’ effect, suggesting limited 

responsiveness. It is interesting to note the influence of timeframe on the 

responsiveness of the various instrum ents i.e. 0 '3m onths(early) versus 0-12/15 

months (net), suggesting that some of the instrum ents w ould be more useful in 

capturing change over a short period of time. This is consistent w ith  the findings of 

Benaim et al.  (1999) who investigated the responsiveness of the Postural 

Assessment Scale for Stroke (PASS) in a group of participants w ith  acute stroke. 

They divided their sample into mild, moderate and severe stroke and reported the 

effect size of the PASS for different numbers of days post stroke (DAS). Table 2.9 

summarises their findings.
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Table 2.9 Effect sizes reported for PASS (adapted from Benaim e t al. 2000)

Days after 
stroke

Total sample Mild M oderate Severe

14-30 0.89 0.60 1.14 1.01
30'90 0.64 0.29 0.5 1.02
90480 0.31 0.34 0.29 0.36
14-90 1.07 0.76 1.18 1.51
14-180 1.12 0.85 L20 1.54

These results would suggest that the PASS is best utilised for all people with stroke 

in the time period up to three months after stroke and thereafter it is possibly not 

responsiveness in those people with mild disability after stroke.

Relative efficiency has also been used to consider a number of rehabilitation 

measurement instruments (W right et al. 1998, Stokes et al. 2003, Liang et al 1985). 

Wright et al (1998) and Stokes et al (2003) both evaluated the mobility scales and 

compared them to the Barthel index, considered a ‘gold standard’ in futhe 

measurement of functional status. Relative efficiency (Liang et al. 1985) is a method 

of comparing a number of measurement instruments with a view to identifying the 

relative responsiveness. Depending on the output of the instrument, for example, 

whether the data is ordinal or interval a I or score is obtained by comparing 

admission and discharge scores, or indeed scores from any other two designated 

time points. Relative efficiency is calculated using the following formula

Relative efficient (X versus Y) = ( 'XAY)^

A relative efficiency score of 1 would indicate that X is equally as responsive as Y, a 

score of >1 would suggest that X was more responsive than Y and a score of <1 that Y 

was more responsive that X. Using this analysis, it has been demonstrated that 

both the Rivermead Mobility Index and the Elderly Mobility Scale are more 

responsive than the Barthel Index in older people participating in rehabilitation 

programmes (W right et al 1998, Stokes et al. 2003). Liang et al (1985) compared the 

relative efficiency of the AIMS, HAQ, IWB and SIP to the ESI (see discussion above 

in 2.2.5.1, same sample). The relative efficiencies reported for each of the four 

domains were as follows
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■ Mobility' AIMS (0.85), HAQ (0.48), IWB (0.45), SIP(l.ll)

■ Pain- AIMS (0.79), HAQ (0.57)

■ Social' AIMS (0.18), HAQ (0.62), IWB (0.54), SIP (0.74)

■ Global' AIMS (4.12), HAQ (I.I5), IWB (7.50), SIP (3.51)

Suggesting that for measuring change in global health, each of the other four 

instruments is more responsive than the FSl.

The choice of which analysis to use is dependent on the disgn of the study 

and the type of data gathered i.e. ordinal or interval/ratio. Liang (1995) suggests 

that to date, no one method has become standard.

2.3 Reliability

The measurement property of reliability refers to the degree to which the 

measurement instrument is free of random or variable errors (McDowell & Newell, 

1996).' Each observed score on a measurement instrument is the composite of the 

true score and error. Random errors may occur during any part of the measuring 

process and may be a product of inattention, fatigue or inaccuracy. Random errors 

display certain characteristics (McDowell & Newell, 1996)-

■ Their size does not relate to the size of the true score

■ They cancel one another out, if sufficient measures are taken

■ They are as likely to increase as decrease the true score.

Rothstein (2001) suggests that reliability ‘is not an all'or none phenomenon, but

rather it lies along a continuum’. Interpreting the ways in which reliability has been 

tested and considering the degree of reported error will inform if the instrument is 

used in practice. Reliability has been described as relative and absolute (Finch 

2002). Absolute reliability is expressed as the standard error of the measurement 

and is expressed in terms of the actual unit of the original instrument (Stratford, 

2004). This is probably of more use to the clinician on a day'to day basis. The SEM 

can be used to generate the minimal detectable change (MDC), which is the

' In measurement, there is the potential for a variety of errors. These have been classified as namely 

random and systematic (McDowell & Newell, 1986), or variable, personal, constant and 

interpretative. The degree to which a measurement instrument is free of random or variable errors is 

considered in the context of reliability (Helmstadter 1966), The other types of error are normally 

considered during the construction of the instrument.
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minimal amount of change in the score of an instrum ent that m ust occur in an 

individual in order to be sure that the change in score is not simply attributable to 

measurement error (Stratford et al. 1996, Stratford &  Goldsmith, 1997). MDC values 

are reported at 90% and 95% confidence levels. The reliability of an instrum ent is 

often reported in three ways, inter-rater reliability, intra-rater reliability and 

internal consistency. Inter-rater reliability requires the same group of subjects to be 

measured at the same time by different observers. Intra-rater reliability considers 

the same subjects, the same rater and measurements taken at different time points. 

Internal consistency studies investigate the measurements of subjects in parallel 

(Finch e£ al 2002). In evaluating the rehability of the Elderly Mobility Scale (EMS), 

Smith (1994) and another physiotherapist measured the performance of 15 older 

people. The tw o raters performed the measurements independently. Neither 

internal consistency or in tra-rater reliabiUty was reported in the paper. A later 

study on the EMS considered inter-rater reliability using a similar method (Prosser 

& Canby, 1997). Berg (1989) reported the inter- and intra-rater rehabilities in 

addition to the internal consistency of the Berg Balance Scale in the first paper 

published on the instrum ent. Five raters reviewed videotaped performance of 14 

subjects and the results of their scoring were compared. One week later four of the 

raters reviewed the videotapes and rc'scored the subjects, w ith a view to 

considering the intra-rater rehability. The Postural Assessment Scale for Stroke 

Patients (PASS) is a scale for measuring the postural abilities in people w ith  stroke. 

Similar methods were employed by the authors (Benaim et al., 1999) to establish 

inter-rater reliability i.e. tw o different raters reviewing 12 subjects v^ath stroke and 

intra-rater reliability i.e. one rater reviewed the same subjects three days later. It 

can be seen that while these methods seem similar, there are different potential 

sources of error w ith in  each of the designs. In the review of the BBS, all of the raters 

viewed the same subject, at the same time on videotape. For the PASS study, the 

raters viewed the subjects separately bu t on the same day and this m ethod was 

employed in the EMS studies. In the BBS study, the only source of error is the raters 

but in the other studies, there is an additional potential source of error and that is 

the client error.
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2.4 Analysis of reliability studies

The output of the analysis of reliability studies may be termed the reliability co' 

efficient and as with the co-efficients described for criterion and convergent 

validity, the type of data- nominal, ordinal or continuous- will inform selection. The 

use of the kappa and weighted kappa coefficients are used for reporting on ratings 

that are dichotomous. A 2x2 table identifying the level of agreement between raters 

can be used as a simple and effective way of illustrating the level of agreement. It 

does not take into consideration the proportion of agreement that is attributable 

simply to chance (Streiner & Norman, 1989). The K coefficient corrects for chance 

agreement by calculating the extent of agreement that could exist between raters 

by chance. The weighted K (Cohen, 1968) extends this concept and allows for 

partial agreement between raters. For measurements that generate continuous data, 

analysis of variance (ANOVA) is employed and a resulting intraclass correlation is 

reported (Streiner & Norman 1989, Deyo ct al. 1991, McDowell & Newell 1996, 

Finch et al 2002). The Intra-class correlation co-efficient (ICC) is an indication of 

the variance due to error, this is calculated using different contributory sources of 

variance. Six forms of ICC are described by Shrout and Fleiss (1979) for inter-rater 

reliability and each depends on the experimental design and the later use of the 

instrument whose reliability is being tested. In a study where two observers rate a 

number of subjects, there will be variance due to the subjects, the observers and 

random error. The ICC is calculated from the results of an ANOVA for repeated 

measures. This provides an indication of the relative reliability of the measurement 

instrument. The ICC is not related to the measurement units of a given instrument. 

The standard error of the measurement (SEM) can be calculated in a number of 

ways (Stratford, 2004) and by providing this additional information in reliability 

studies may provide more meaningful data to physiotherapists. Table 2.10 

illustrates the methods that may be used to calculate the SEM (Stratford, 2004).
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Table 2.10 M ethods to  calculate the SEM ( V -  square root)

M ethod 1 Design O utput SEM=

Method 1 Testing at two Standard deviation sV 1-r

time points, with (sd) and Pearson’s 

both sets of data correlation co- 

having equal efficient (r) 

variance (sd)

Method 2A Testing at two One-way ANOVA Vm SW

time points. to calculate

relative reliability. 

Use Mean Squares 

for within subjects 

from ANOVA

table

Method 2B

Method 3

Testing at two One-way ANOVA VMSE 

time points but to calculate

with a randomised relative reliability, 

block format Use Mean Squares

error term from 

ANOVA table 

Testing at two Estimate the sd of sd/V2 

time points. the difference

scores

Because of the methods employed to calculate the SEM, it demonstrates population 

invariance (Wywich et a!,, 1999) i.e. it is sample independent. Its interpretation is 

that there is a 68% chance that a true score will fall within +/- 1 SEM of the 

observed score. To ascertain 95% confidence levels the SEM is multiplied by 1.96. In 

order to calculate the MDC at this level the calculation is as follows.

SEM*1.96*V2
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The incorporation of the V2 allows for the fact that error may also occur as a result 

of tw o measuring episodes. Although the SEM is reported to be relatively constant 

across all levels of a population’s ability, except extremes, SEM’s are reported for a 

variety of different initial scores (Stratford 1996b, 1998). The SEM for the Fugl- 

Meyer assessment of sensori-motor recovery after stroke is 9.4 for the total 

instrum ent (maximum score 226) (Sanford et al. 1993) although to  date the MDC 

has not been reported. The MDCg5 and MDCgo for the Berg Balance Scale are 

reported as 6.9 and 5.8 points respectively (Stevenson, 2001). In this study, 

Stevenson dem onstrates tha t in a group of subjects w ith  stroke who were still 

receiving in-patient rehabilitation, the MDC95 may vary depending on functional 

status from 6 . 0  points in subjects who require standby assistance to  8 .1  in those 

who require assistance. Conditional MDC9 0 of 4-5 points is reported for the Roland 

M orris Questionnaire, since the authors (Stratford et al  1996) note that this applies 

only to subjects w ith  initial scores of betw een 4 20 on the scale.

The P earsonproduct moment correlation coefficient (PPM CC) is 

frequently cited in support of the reliability of an instrum ent. Nonetheless this may 

not be an accurate representation of the level of agreement between raters or w ithin 

a rater (Bland &  Altman 1986). The PPMCC reflects the degree to which tw o sets 

of continuous data have a liner relationship. Thus, the tw o sets of data in Table 2.11 

yield the scatterplot in Figure 2.4 and a correlation co-efficient of 1.0. If this 

represents the same rater measuring the same subjects at different times (but vwth 

no anticipated changes in the subjects’ scores), or indeed, if it reflects tw o raters 

measuring the same subject at the same time, despite reporting a very high PPMCC, 

there is no agreement between the raters. Hence, w hen interpreting the results of 

reliability studies on measurement instrum ents the PPMCC should be interpreted 

w ith  caution.
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Table 2.11 Reliability datasets

Subject Dataset 1 Dataset 2

1 10 20

2 12 22

3 14 24

4 22 32

5 32 42

6 34 44

7 35 45

8 28 38

9 23 33

10 14 24

Figure 2.4 Scatterplot of datasets

Datasetl

Bland and Altman (1995) report a more accurate method of assessing the degree of 

error between sets of data, over the full range of reported scores. By plotting the 

mean of the sets of scores against the differences of the two scores for each person, 

it is possible to consider if error changes over the range of the scale. Figure 2.5
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illustrates the mean versus the difference for a synthetic dataset. The 93% limits of 

agreement can then be calculated- the mean of the differences ± 1.96* standard 

deviation of the differences (-6 to +5 in this sample). In this figure, it can be seen 

that almost all the points within the limits of agreement, suggesting a high level of 

agreement. This method is reported by Benaim et al. (1999) and Stokes et al. (1998) 

when analysing the inter- and intra-rater reliabilities of rehabilitation outcome 

measures.

Figure 2.5 Bland & Altman m ethod
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A further method of analysing a measurement instrument for reliability is termed 

internal consistency. This is also a measure of the homogeneity of the instrument. It 

is often employed for evaluating questionnaires; nonetheless it is useful also in the 

case of multi-item instruments where each of the internal items or domains is 

summed to form a composite score (Finch et al. 2002). In essence the relationship 

between the items and their relationship with the overall score is considered. The 

higher the relationship between the individual items, the easier it would be to 

create two similar versions that are reliable, thus improving test-retest reliability. 

Nevertheless, inter-item correlation should not be too strong because it may negate 

the need to retain strongly related items. All the items should relate to the total 

score because this supports the construct that one theme or domain is being 

measured, albeit through the contributory components. Internal consistency may 

be reported through the expression of inter-item correlations, using PPMCC to
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illustrate the level of association between the items (Streiner &r Norman, 1989). 

W hen comparing individual items to the overall score, the la tter should exclude the 

individual item to which it is being compared. The most common statistical 

expression of internal consistency is Cronbach’s alpha (Finch et al. 2002, McDowell 

& Newell 1996, Streiner &  Norman 1989). An a  of > 0.8 is considered has been 

reported as high bu t McDowell and Newell (1996) caution that this does not 

always indicate a moderate -h igh  inter item correlation. Berg (1989) reported a 

Cronbach’s a  of 0.96 for the BBS w ith  in ter'item  correlations ranging from 0.71' 

0.89. Benaim et al. (1999) report a Cronbach’s a  of 0.95 for PASS, the authors did 

not report inter-item  correlation coefficients.

2.5 Conclusion

The relevance of reported measurement properties is im portant when the 

instrum ent is being chosen for either research or clinical practice. The methods 

employed to investigate the properties and the analysis used should be subject to 

critical appraisal and in this light of this review, the relevance of the studies to 

clinical decision-making can be ascertained. This does not routinely happen in 

clinical practice. Difficulties arise in the diversity of publications about a given 

instrum ent or scale and there are few published re\iew s of the measurement 

properties of individual instrum ents or scales. A small num ber of professional 

organisations have considered ways of making these findings available to 

physiotherapists in a meaningful way and this will be discussed in more detail in 

the next chapter.

This chapter has reviewed the descriptions of the tw o principle 

measurement properties, and how m ethods to evaluate them have been employed in 

some rehabilitation measures. The relevance of the expression of various forms of 

analysis has been reported. To date many instrum ents being used by 

physiotherapists lack comprehensive reporting of measurements properties, and 

often even when this information is available, it is not used to  maximise the 

potential of the measurement instrum ent. This is possible because information on 

measurement properties such as tha t described in this chapter is often not available 

in a format that is user friendly or w hen it is available it is used in a superficial 

manner.
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CHAPTER 3 THE OUTCOMES MOVEMENT PHYSIOTHERAPY

3.0 Introduction

In the past two decades, the focus of many health care pohcies and initiatives has 

been associated with the increased desire for both accountabiHty and quahty in 

health care (Kane 1997). The delivery of quahty health care requires information on 

both the appropriateness of the intervention or management and its effectiveness. 

Kane (1994) suggests that appropriateness is informed by ‘clear evidence of efficacy... 

under a specified situation’ and effectiveness requires the measurement of outcome, 

the two terms, he beheves are not synonymous. Liebenson & Yeomans (1997) suggest 

that quality is demonstrated by improved outcomes and the utilisation of evidence- 

based intervention. Bury & Mead (1998) employ the premise that clinical 

effectiveness encompasses evidence-based practice (EBP), and suggest that clinical 

effectiveness requires the consideration of evidence in the context of external 

environmental and organisational influences. These represent just a fraction of the 

definitions used to illustrate a variety of terms employed in the language of health 

care evaluation. By defining each of these terms individually, the relationship between 

them may be fractured and it does not reflect the place of each and all in day to day 

clinical practice. Table 3.1 illustrates the dynamic relationship that may exist between 

clinical effectiveness, evidence-based practice, clinical guidelines, outcomes research 

and the systematic use of standardised outcome measurement.

This chapter briefly considers the outcomes movement, evidence-based 

practice and chnical effectiveness in physiotherapy as a means of providing a context 

for the main review of outcome measurement in physiotherapy practice. This review 

considers the practice of systematic outcome measurement, the barriers reported to 

the systematic use of standardised outcome measures (sSOM) and the role of 

professional organisations in promoting and supporting sSOM.

3.1 The outcomes movement

In the late 1980’s Reiman described the outcomes movement as the th ird  revolution 

in medical care’ (Reiman 1988). In his opinion, the Era o f Expansion came after the 

Second World War and continued until the late 1960’s. This was followed by the Era  

o f Cost Containment. He suggested that the third stage was the Era o f Assessment and 

Accountability. The origins of this era are not completely clear (Kane 1997) but it is
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likely that a number of factors contributed. Large variations in the delivery of service, 

coupled with increasing expenditure, prompted questions about whether differences 

in outcome existed. W ith increasing amounts of national budgets being spent on 

health care, decisions about health care expenditure required information about the 

relative effectiveness of interventions and services, with a view to minimising 

unnecessary expenditure- cost containment within the context of preserving quality 

of care. Managed care, with industrial accountability and productivity models, 

generated a revised way of thinking. Globally, the health care system had become a 

competitive market place. Individuals, insurance companies, health maintenance 

organisations, national health services and individual governments are all purchasers 

of health care. Market decisions are informed by outcomes of care (Epstein 1990, 

Jette 1995, Enderby 1995, Kane 1997, Hammond 2000, Beattie 2001).

Epstein (1990) described the three fold effect of the outcomes movement on 

assessing outcomes. The emergence of a value placed on outcomes information had a 

subsequent impact on the way information is collected and stored. In some health 

care systems, large computerised databases are used to inform billing and 

reimbursement; while the presence of desktop computers in many departments and 

services has led to local analysis of data. This large-scale collection of data can be used 

to inform outcomes research and thus expand the existing knowledge base, working 

in tandem with the results of randomised controlled trials. The range of outcomes 

measured is broader. If health as defined by the W orld Health Organisation' (1948), 

has become more mea.surable because of the development of well-constructed and 

evaluated measurement instruments (McDowell and Newell 1996), the outcomes 

movement has influenced the way that these outcome measures are used to inform 

practice and decision-making (Epstein 1990, Kane 1997).

3.2 Evidence-based practice

Evidence-based practice became the buzzword of the 1990’s (Bury &  Mead 

1998), albeit that the origin of the concept is at least 150 years old (Sackett 1996); its 

emergence fuelled by increasing research activity and the desire to bring findings into 

practice and supported by published formats that made the information more 

accessible and advances in information technology. In physiotherapy, a long tradition

' ‘Health is a state o f  complete physical, mental and social well-being and not merely the absence o f  
disease and infirmity.’
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of research does not exist, and a critical mass is still only emerging in some areas of 

practice and not present at all in others (Twomey 1996, Parry 1997). A number of

factors have been cited as potential contributors to explain why some areas of

healthcare do not have supporting evidence derived from research (Appleby et al. 

1995, cited in Bury &  Mead, 1998);

o Difficulties in designing studies

o Difficulty in removing an intervention, w hich through custom and

practice is now  accepted, to perform a clinical trial 

o Existing research that is of poor quahty

o Randomised controlled trials not always appropriate to specific areas 

of healthcare

o Inadequate attention paidto the cost-effectiveness of interventions 

o Failure to  disseminate research findings.

In addition, specific factors in physiotherapy relate to the development of the 

profession, its historical placement under the auspices and protection of the medical 

profession (Roberts 1994, Parry 1995) and its lack of professional autonomy. The 

profession grew out of the establishm ent of the Incorporated Society of Trained 

Masseuses in 1894 (Barclay 1994), which was later to become the Chartered Society 

of Physiotherapy. The practice of its members could only occur under doctor’s orders. 

It was only in 1977 in the U nited Kingdom^ that physiotherapists finally gained 

professional autonomy and became first contact practitioners. This occurred in the 

1980’s in other countries (Turner 2001). Prior to  this there was a requirem ent for a 

referral from a medical practitioner, who also prescribed the treatm ent. The 

development of educational programmes for physiotherapy occurred in a non- 

uniform manner internationally. The United States had the first graduate programme 

(Moore 1995) in the 1920’s, South Africa, Canada and Australia in the 1940's, 50’s and 

70’s respectively (Turner 2001). The first honours degrees programmes commenced in 

Ireland in the I980’s and the U nited Kingdom in the I990’s (Palastanga 1990). To 

date, the proportion of members of the Irish and UK professional organisations that 

hold research doctoral degrees represent approximately 0.005% of the total 

membership (Moore 2004). Despite the changes in the professional role, the 

emergence of a body of graduates w ith  research skills and equipped for the

 ̂The professional organisation o f  physiotherapists in Ireland was established in 1983. Prior to this it 
was branch o f  the CSP in the UK. Education and practice in Ireland was the same as in the UK until 
that time.
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responsibility of autonomous practice and the drive for EBP in healthcare services, 

the use of research findings to inform the choice of treatm ent techniques is hm ited in 

physiotherapy (Turner 2001, Pomeroy &  Tallis 2000). The factors that 

physiotherapists/physical therapists (P P s) use to inform treatm ent choice have been 

cited as original professional education, attendance at continuing professional 

development (CPD) courses, previous experience w ith  a client or peer suggestion 

(Turner ct al. 1997, 1999, Carr et al. 1994, Nilsson &  Nordholm 1992). There is no 

mandate th a t requires the profession of physiotherapy to  dem onstrate efficacy of an 

intervention prior to its inclusion in an undergraduate course of study, or indeed in 

the area of continuing professional development (Stratford 1999). Often, in practice 

decisions are made on the basis of ‘personal observations, precedence and consensus’ 

(Parry 1997).

Across all aspects of healthcare, EBP initiatives, driven by the desire for 

creating greater consistency in the provision of services, have resulted in demands for 

and the development of Chnical Guidelines. This has presented and continues to 

present a challenge to many areas in health care provision v^here a large body of 

evidence does not exist to support interventions and where professional consensus is 

hard to reach (Kane 1997, Stratford 1999). This is especially the case in physiotherapy 

because our research tradition is short b u t also because many ‘higher’ forms of 

research suggest that some physiotherapy interventions are ineffective or selectively 

effective (Stratford 1999, Pomeroy &  Tallis 2001). Nevertheless, clinical guidelines 

exist in areas such as the management of osteoporosis, stress incontinence and soft 

tissue injury (C S P 1998,1999,2001).
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Outcomes 
research and 
evaluation

In  indiv id u a l p a tie n t/c lie n t presents to  a p h ysio th era p is t (F T ). The 

baseline assessm ent and  se t o f  appropria te  

: measuremstK's. The P T j h e f f m ^ ' s  theflnSif^S^eujd  outlines  

a proposed  course o f  a ctio ^ , using the curren t version  o f  jclinical
\

guidelines which is p r im a rily  bUsed-an Professioaa l^a fnsensus and  

v.'hirh is a p p io p t^ te  Co the clinical findings, and the preferences o f  the 

p atien t. A t  the f o l l ^ i s g ^ ppoin tm en ts. the P T -K i^ o a lu g g s  t h ^  

p a tie n t  using  ^ n d a r d i s e d  o u ta m ic  m easurem ent instrum ents, w h ic

d em o n stra te  th a t the p a tie n t iH m p r o v ir t^ l  his is consisten t i 

reports o f  the p a tien t. A t  the end o f  this p eriM > 9 fin ter\'en tion , 

d a ta  (clinical, psychosocia l, dem ographic c h a ra c te r is t ic h t tw tm e n t,  

m easured  outcom es) ga thered  by the P T  are  cnte 

were, w i t f h h e  p a tie n t’s consent, it is i 

o u tc o m e s ^ u d y . Th is  informatJi>rtalong w ith  th a t genera ted  by  o th er  

fo r m s  o f  research su c h e tira n d o m ise d  con trolled  tria ls  m a y  fo iT rfth e  

'Osis o f t f i e ' t v ( ^ e n c e  used to  in form  the d n e lo p m e n t o f  clinical 

guidelines.

C linical
e ffec tiv en ess

Using 
evidence to 
inform 
intervention

C lin ic a l

g u i d e l in e s

Table 3.1 The potential relationships between outcomes evaluation and research, clinical effectiveness, clinical guidelines and 

evidence-based practice; and between the individual practitioner, researchers, developers and the provision of quality health care.
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3.3 The use of outcom e m easures in practice

Significant challenges facing the physiotherapy profession w ith  the emergence of the 

outcomes movement were the absence of an agreed framework for measurement and 

the absence of an ethos of using standardised measurement instrum ents. W ith  

respect to the latter, this chapter reviews the use of systematic outcomes 

measurement (SOM) in physiotherapy practice under the following headings

■ The extent to which standardised outcome measures (SOM) are employed 

in physiotherapy and related rehabilitation practice and the profile of this 

practice.

■ The attitudes tow ards use and the barriers identified by PT’s in hindering 

the use of SOM’s.

■ The role of professional organisations policy in prom oting the use of SOM. 

The information for this review was obtained from a num ber of sources including a 

review of the pubhshed literature (Medline, CIHAHL, and AMED), use of the W orld 

Confederation for Physical Therapy (W CPT) EBP advisory group and 

correspondence w ith  the individual PT associations.

3.3./ The use of standardised outcome measures in practice

Two methods are reported in the literature for the investigation of the extent to 

which standardised outcome measures are used in physiotherapy practice and 

rehabilitation' survey instrum ents using self-report and retrospective chart retrieval 

or chart audit. The first such reported work in physiotherapy was undertaken in 

1992; a task force commissioned by the Canadian Physiotherapy Association and 

Health Canada completed a national survey, using a stratified random sample that 

examined the use of client outcome measures by PT’s. The definition of an outcome 

measure was a ‘published measurement scale’. The sample included individual 

practitioners and PT managers and was a random sample (n=309) from a list of 

licensed therapists, w ith  a response rate of approximately 80% (Mayo 1993, Cole 

1994). The findings suggested that use of standardised outcom e measures was 

limited' 50% reported using the measures, b u t only 20% were able to  identify one 

‘published measurement scale’. At the same time (the study was published 3 years 

after its completion), Chesson et aL (1996) conducted a similar survey of PT’s and 

occupational therapists (O P s). The survey participants were PT and OT managers in 

hospital and community based departments. There was a 79% PT response, w ith
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only 44% of PT departments reporting to be using at least one standardised outcome 

measure, many of whom had only introduced the practice in the 1990’s. Low rates of 

usage were reported in some regions suggesting the influence of local policy and 

SOM’s more commonly used in the speciality of rehabilitation of older people than 

other speciahties. Both studies suggested that the use of SOM’s was emerging in 

physiotherapy practice. A pan-European review of the use of outcome measures was 

completed in 1998 (Torenbeek cl al. 2001). Using a postal questionnaire, 581 

rehabihtation facilities in Germany, Ireland, Italy, Austria and the Netherlands were 

sur\'eyed about a number of aspects of outcome measurement. The overall response 

rate was only 17.5°/o but the results are consistent the findings of the previous two 

surveys; the authors concluded that, in the area of rehabilitation post stroke and for 

low back pain, systematic use of standardised outcome measurement is not yet 

common practice. The results identified that many of the measures used were ‘neither 

pubhshed nor validated’. In a review of 182 rehabilitation centres in the UK, Turner- 

Stokes and Turner-Stokes (1997) also noted that 77% of the centres represented by 

the respondents used at least one SOM.

Retrospective chart retrieval and chart audit were the methods employed by 

Turner et al. (1996,1999) and Kirkness &  Korner Bitensky (2002). In 1993 in the UK, 

Turner cl al. (1996) screened a sample of case notes and included the case notes if pain 

was on the problem list, being treated or was noted in the initial assessment. 1010 

case notes were selected for audit. On initial assessment 90% of cases presented with 

pain as a problem, 64% were treated for pain but only 21% actually quantified pain in 

any way. Reassessment occurred in 73% of cases and in those cases 94% of cases had 

pain as a noted problem on reassessment. 63% noted treatment for pain but only 2.5% 

quantified the pain on reassessment. Similar findings were reported in a later study 

by Turner et a l  (1999), in 1994-1996, 1254 patient records were reviewed from 5 

hospitals to consider the measurement of muscle strength and range of motion in the 

management of low back pain and after knee replacement surgery. 810 charts met the 

criteria i.e. the relevant parameter listed as a problem, in treatment plan, or treated by 

PT. In 95% of cases treatment for increasing muscle strength (MS) and range of 

motion (ROM) was documented. Both were initially quantified in approximately 

64% of cases, but reassessment only took place in 10% of cases for MS and 30% for 

ROM. In both of these papers, charts from paediatric wards, patients <14 years, day 

hospitals for older people and patients aged > 85 years were excluded. Nevertheless,
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the authors still noted that patients aged > 55 years were less likely to  have pain 

assessed than younger patients. Pain was measured using a body chart, and the end of 

range pain, MS was measured using manual muscle testing, limb girth and 

dynamometry. ROM w ith  measured using goniometry. The attrition in the use of 

SOM across the period of interv'ention was also noted by Kirkness &  K ornet' 

Birensky (2002) in their investigation of the prevalence of OM use by PT’s in the 

management of LBP. They reviewed 256 randomly selected charts from 40 PT 

practice settings in Canada. The prevalence of PT’s consistently using standardised 

outcome measures was low ' 34%. All but one of the respondents (53 PT’s and 265 

charts) employed measures of impairment of structures such as pain and range of 

motion, while one PT used a measure of activity limitation (disability). The authors 

divided their respondents into 'consistent users’ and ‘inconsistent users’. Clients of 

the former received more treatm ent sessions and were treated over a longer period of 

time; payment for their services was more likely to  come from a hospital source as 

opposed to a private source or third party source i.e. insurance company, w orkers’ 

compensation scheme. The numeric pain rating score was the most commonly noted 

standardised measure employed, 27% used it at initial assessment, this level of usage 

dropped over the duration of intervention, w ith only 4% using it again at discharge. 

This attrition in the use of standardised outcome measures was consistent across all 

tht: instrum ents employed, suggesting that the information obtained was not used to 

measure change as a result of intervention.

In 2001 the results of a further survey on practice in Canada (completed in 

1998) were pubhshed (Kay et al. 2001), This survey focused on a review of practice 

following a number of strategic interventions by the Canadian PT Association 

(detailed below). In addition to  general and specific questions on the use of outcome 

measurement, respondents were asked questions about their sources of information 

about outcome measurements and their confidence in a variety of situations relating 

to outcome measurement. In the second survey, respondents were Identified as being 

either staff PT’s (n=69) (the equivalent of rotational or basic grade P P s  in Ireland and 

the United Kingdom) or professional practice leaders (PPLs) (n=20) i.e. clinical 

specialists/senior PT’s, Direct comparison could be made betw een the 1992 and 1998 

surveys, 41% (n=58) of staff PT’s reported that published measurement scales were 

used in their departm ent in 1992, this increased by only 2% (to  43%, n=26) in 1998. A 

more focused question asked respondents to consider a list of published outcome
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measures; check if they were familiar w ith  the measure, and if they currently used it. 

Almost the entire sample reported that they currently used at least one of the 

outcome measures. The discrepancy between the tw o answers leading the authors to 

observe that ‘it is difficult to conclude w hether or not overall use of client outcome 

measures has increased since the 1990’s’. It is interesting to note that tw o of the three 

stroke specific outcome measures reported as being used in 1992, were no longer 

reported as in use in the 1998 survey, although approximately one in three staff PT’s 

and PPLs reported using the Chedoke M cM aster Stroke Assessment Impairment 

Inventory Scale- an increase of 25%. The Berg Balance Scale w as used by 45% of 

respondents (n-40), an increase of 28% from 1992.

The five most frequently cited measures and the pattern  of their use are outlined in 

Table 3.2. This question was not asked in the 1992 survey; hence no comparison of 

practice is available. The degree of attrition of use by OM’s such as ROM, MS and 

pain is significantly less than that reported by Turner et al. (1996,1999) and Kirkness 

&  Korner-Bitensky (2002), nevertheless one th ird  of PT’s w ould stiU not measure 

balance, for example at both  admission and discharge.

Table 3.2 SOM ’s used by C anadian PT’s

Outcome

measurement

Range of motion 

Manual muscle 

testing 

Goal setting 

Visual analogue 

scale pain

Current use At admission

% total

90

73

57

% total

90

92

95

86

At admission &  More often 

discharge %total

°/o total

85

85

85

67

61

68

57

61

Berg Balance Scale 45 83 63 38

These results indicate tha t optimum use of outcome measurements may not be 

occurring in clinical practice. This is consistent v/ith the results of the section of the 

survey on self-efficacy. The ability to carry out an activity w ith confidence may be 

quantified by quantifying self'cfficacy. Respondents were asked to  consider 12
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statem ents and rate their confidence from 0% (not confident) to  100% (completely 

confident). Table 3.3 is a summary of the results reported.

Table 3.3 C onfidence in th e  use of SOM ’s

Item

Knowing enough about test 

construction to develop own measure 

Knowing how to link information to 

ocher information

Knowing how to compare scores to 

baseline levels across client groups 

Knowing enough about measurement 

properties to choose 

Knowing whether suitable 

measures arc available 

Knowing what to do with scores 

Overall, knowing what to do with the 

information obtained 

Knowing why to measure 

Knowing how to track clients’ progress 

with outcome measures 

Knowing how to score measures

Staff PT Staff PT PPL PPL

Mean (sd) Range Mean (sd) Range

27.8(22.2) 0'80 29.5(21.4) 0-80

45(24.3) 0'90 52(22.4) 10-90

51.1(25) O'lOO 54.8(22.3) 10-90

58.7(21) 10'90 64.5(20.4) 20-90

62.5(22.7) 10-100 73(21.7) 40-100

62.9(19.7) 10-100 70(22.9) 10-90

64(21.6) 10-100 68.5(23.9) 10-90

71.5(20) 10-100 77.5(23.4) 10-100

73(16.2) 20-100 73(22) 10-100

73.7(16.2) 20-100 75.5(18.8) 30-90

Knowing what to measure for chent 73.8(15.6) 

groups

Knowing how to administer OM in 74.1(16.3) 

standardised manner 

Total Confidence Score 

(higher score, greater confidence)

20-100 77.5(23.1) 0-100

20-100 75(18.2) 30-100

65.2(14.2) 10-100 68.5(25.9) 10-90

No statistically significant difference was noted between the groups for self-efficacy 

scores. The least amount of confidence was reported in the areas of measurement
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properties, linking information, comparing scores across groups and overall, what to 

do with the results. It would appear that outcome measures are used with 

confidence, but PT’s are less confident or familiar with their broader use in the 

context of overall evaluation.

J.J.2 A ttitudes and barriers to  the use o f  SOM

Similar barriers to using outcome measures were reported in both Canadian surveys 

and were

• Lack of time' reported by 52% staff PTs & 55% PPLs in 1998

• Lack of knowledge about measures- reported by 82% staff PT’s &: 75% PPLs 

in 1998

• Limited availability of measures- reported by 51% staff PT’s &r 50% PPLs in 

1998

• Not meeting needs of clients' reported by 33% staff PT’s & 60% PPLs in 1998

• Lack of professional consensus on what to use- reported by 27% staff PT’s & 

15% PPLs in 1998.

In addition to the quantitative survey results, the CPA undertook a series of focus 

groups to further examine the themes that had emerged following analysis of the 

survey (Huijbregts cl al. 2002). The results of tliis qualitative research methodology 

were supported by the quantitative sur\^ey results. It was observed that while it was 

accepted that the use of client outcome measures had become intrinsic in 

physiotherapy practice, consistent application was not uniform; and the utilisation of 

the information gathered in a meaningful way lagged behind the collection of data. In 

terms of how practice is influenced, the authors noted that it is a combination of an 

organisational mandate to use standardised measures and the availability of an expert 

to advise on the outcomes evaluation that was required. To enhance practice in this 

area, the participants advocated that both employers and the professional 

organisation needed to be proactively supportive. Enhanced communication with the 

developers of measurement instruments was repeatedly mentioned as a way of 

optimising the subsequent use of newly developed outcome measures. Consistent 

with the survey results, limiting factors reported were insufficient knowledge, time 

constraints, lack of equipment, accessibility of forms and space e.g. for timed walks. 

Kirkness & Korner'Bitensky (2002), although their methodology differed from that 

of the previous authors, also noted that barriers such as Umited knowledge of
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instrum ents and their development; time; failure of the instrum ents to meet client 

needs; and lack of consensus on w hat to use were all reported by respondents. 

Russek et al. (1997) investigated the attitudes of PT’s and O P s to standardised data 

collection and the characteristics of the therapists that inform these attitudes. 

Standardised evaluation forms designed for an orthopaedic patient population were 

provided to all clinics that agreed to participate. These included three principle forms 

(i) a data collection tool (DCT) for initial and subsequent re-evaluation, (ii) daily 

treatm ent forms and (iii) discharge status forms. Both videotapes and w ritten  

instructions were provided for the measurements that formed part of the data 

collection tool. A number of measurements were included' for shoulder, elbow, knee, 

foot and ankle- but only those appropriate to  each specific client needed to be used. 

Completed data sets were sent to a central site where the information could be 

entered on a computer. Information about attitudes and personal demographic data 

was gathered through a 67'item  questionnaire. Principlc'axis factor analysis (on 33 

items) yielded 5 factors th a t accounted for 42.5% of the total variability, namely

1. Inconvenience associated w ith  the completion of the data collection tool i.e. 

initial and rc'cvaluation

2. Acceptance of operational definitions- the instructions given for the various 

measurements that were performed as part of the evaluation

3. Automation- the usefulness of computers w ith  respect to gathering and 

processing this type of information

4. Daily treatm ent forms- issues specifically surrounding the use and impact of 

the daily treatm ent forms

5. Training.

Two thirds of respondents to  the questionnaire reported tha t they had ‘studied 

thoroughly’ the operational definitions for at least one body part included in the 

study. Nonetheless, reported participation rate for completing and subm itting one 

complete data set was only 50%. The extent to w hich the latter activity occurred was 

significantly associated w ith  those respondents who identified research as a 

professional goal. This was also significantly associated w ith  factor 2 (acceptance of 

operational definitions). Increased numbers of data sets completed and subm itted 

were both significantly associated w ith factors 2 and 5- comfort w ith  operational 

definitions and adequate training. The inconvenience associated w ith  the DCT’s was 

significantly associated w ith  greater chent numbers per day. The authors conclude
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that adequate training in operational definitions of measures and data collection will 

enhance participation in systematic use of measures but that this needs to occur in 

the context of optimising the method of data gathering, perhaps through the 

provision of automated patient reports. In the European survey, it was interesting to 

note that the degree to which collected data was processed statistically later varied 

from country to country with Ireland the lowest at 17% and Germany the highest at 

90%. This may reflect the reason why the outcomes data is gathered; statistical 

processing of the data occurs most often in countries where the information is 

gathered for the purposes of quality management and informing providers and policy 

makers. Greater skill and knowledge of how gathered SOM data may be used at a 

later stage to inform practice would perhaps influence more consistent measurement 

practice.

3.3.3 The role o f  professional organisations in promoting the systematic use o f  

SOM’s

Table 3.4 outlines the activities of a variety of international professional 

physiotherapy organisations in the context of encouraging and supporting the use of 

SOM. Three questions were asked of representatives of the organisations-

1. Does the professional organisation have a policy on the use of 

standardised and systematic outcome measurement and if so, is it contained 

in a larger strategy e.g. research and development, evidence based practice?

2. W hat are the activities/services that the professional organisation has 

implemented/provided to enhance the use of OM in physiotherapy practice 

for individual members?

3. To what extent are OM’s used in practice?

This information was obtained through direct correspondence and where appropriate 

journal publications, although for the most part, the latter applies to the Chartered 

Society of Physiotherapy (CSP) which is the representative body for physiotherapists 

within the United Kingdom of Great Britain and Northern Ireland and the Canadian 

Physiotherapy Association (CPA). In September 1999, the Council of the CSP 

adopted a strategy (CSP, 1999) with its focus on research and cHnical effectiveness 

(CSP 1999). Prior to 1999, two separate strategy documents had been developed to 

focus on the areas- the Research Strategy (1995) and the Clinical Effectiveness 

Strategy (1997). As part of the achievements of the work incorporated in these
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strategies, the one that focused specifically on SOM was the development of an 

outcome measures database (Hammond 1999). This provides information about the 

measurement properties of a large range of outcome measurements. A number of 

clinical guidelines have been developed and within those documents are suggestions 

for which standardised measurements should be used in practice e.g. osteoporosis 

and incontinence (CSP 1999, 2001). Two documents are designed specifically to 

provide information on SOM’s, one deals with depression (CSP, 2002) and the other, 

low back pain related functional limitation (CSP, 2001). Additional national 

networking activities have been created with Clinical Interest Groups and these 

activities have been ongoing (Hammond 2000). To date no formal evaluation of the 

impact of these measures has been completed.

The Canadian Physiotherapy Association (CPA) has clearly described the process 

and progress their organisation has taken to enhance the systematic use of outcome 

measurements. Their definition of evidence-based practice as ‘practice which has a 

theoretical body of knowledge, uses the best available scientific evidence in clinical 

decision making and uses standardised outcome measures to evaluate the care 

provided’, is unique in that it includes an emphasis on the use of standardised 

outcome measures (Parker-Taillon 2002). The CPA EBP initiatives include activities 

in six key areas, outlined below.

1. Entry-level Curriculum Guidelines will be developed which promote the 

development of evidence-based practitioners.

2. Access to high quality, recognized continuing professional development that 

promotes and supports EBP will be available to Canadian PT’s.

3. Clinical practice guidelines and strategies for their implementation, which 

will promote EBP and assist in chnical decision-making will be developed.

4. CPA Accreditation Programme will be revised to promote EBP and support 

such practice.

5. Outcome Measures. Canadian PT’s are expected to consistently use 

standardised outcome measures in their daily practice.

6. A database will be developed which will examine the effectiveness & 

efficiency of Canadian PT services.

The European Region of the W orld Confederation for Physical Therapy adopted a 

series of Core Standards in May 2002 (ER-WCPT, 2002). Standard 6 reads as 

follows ‘Taking account of the patient’s problems, a pubhshed, standardised, valid.
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reliable and responsive outcome measure is used to evaluate the change in the 

patient’s health status.’ The revelevant criteria (6.1,6.2,6.6,6.7) are listed below.

Criteria 6.1 The physiotherapist selects an outcome measure that is relevant to the 

patient’s problem.

Criteria 6.2 The physiotherapist ensures the outcome measure is acceptable to the 

patient. The physiotherapist selects an outcome measure that he/she 

has the necessary skill and experience to use, administer and interpret. 

Criteria 6.6 The result of the measurement is recorded immediately

Criteria 6.7 The same measure is used at the end episode of care.

The ER'WCPT adopted the Core Standards in 2002 and the expectation is that each 

of the member organisations will adopt the Standards for their own country.

3.4 Conclusion

It is accepted that the systematic use of standardised outcome measures is required in 

physiotherapy practice. This requires a commitment from individual practitioners, 

the organisations where they work and the professional physiotherapy organisations. 

The extent to which SOM’s are used may be influenced by an organisational mandate, 

but there still appears to be a lack of understanding as to why SOM’s are useful, this 

is reflected in the attrition that occurs after the initial measure is taken at baseline. To 

fully understand the relevance of outcomes data, the individual has to be equipped 

with the relevant knowledge and ability to interpret measurement properties. This is 

enhanced by publications such as ‘Physical Rehabilitation Outcome Measures’ (Finch 

et al. 2002) and databases of outcome measures. It appears from the literature review 

that the 1990’s have been a period of significant change in practice, with increasing 

numbers of FPs using SOM’s. The future of this practice in the coming years will be 

to optimise this practice with a view to enhancing individual clinical decision- 

making and broader outcomes research.
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Table 3.4 The role of professional organisations in the promotion and use of SOM’s.

Does the professional organisation have a policy on the use of standardised and systematic outcome measurement and if so, is it
contained in a larger strategy e.g. research and development, evidence-based practice?
New Zealand The organisation does not have a pohcy on standardised outcome measures however a priority in their Strategic Plan for 2004 

is the development of educational programmes on the use of clinical outcome measures. The main funder of physiotherapy 
services for private practitioners is the Accident Assurance Corporation (AAC), At present they do not require the use of 
standardised outcomes -  they are interested in the number of visits and return to work.

Sweden The association has a policy document concerning research and development and this includes the use of standardised test in
clinical practice.

USA The APTA does not have an explicit policy on the use of a standardised outcome measurement in research or in practice.
Canada As part of the CPA EBP action list, the area of outcome measures is one of six key objectives, namely ‘Canadian

physiotherapists will consistently use standardised outcome measures in their daily practice’
UK In the Research & Effectiveness Strategy (1999) The CSP pledges to ‘improve access to and the use of clinical data and

validated outcome measures to facilitate their use in practice.’ (Objective 10).
Australia The Australian Physiotherapy Association does not have any policy on the use of standardised and systematic outcome

measurements.
Ireland The ISCP has no formal policy but has adopted the ER-WCPT Core standards.
Germany The ZVK (German PT Association) has no formal policy.
South Africa There is no such policy in place in South Afica. At the moment they are trying to foster the use of SOM through courses and 

information in thier newsletters
W hat are the activities/services that the professional organisation has implemented/provided to enhance the use of OM in
physiotherapy practice for individual members?
New Zealand The organisation has a database of commonly used clinical outcome measures w ith their supporting articles. This has

been pubhshed in their monthly newsletter and is available on the members only section of the website. Copies of the outcome 
measure and supporting articles are sent out to members when requested. Regular articles are written in the newsletter on the 
outcome measures for a particular site or condition to tr}’ and raise the awareness of their use and the different types of 
parameters that can be measured
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Sweden

USA

UK

Canada

Australia
Ireland
Germany

A review o f available outcome measures was completed, with a view to simplifying the choice and use o f measurement. The 
result is 150 measures presented on the Association’s website www.lsr.se (in Swedish). It is available to members only.
Out o f these about 50 have a more thorough description; using a format similar to that o f the CPA’s book (Finch et al. 2002). 
These measures should have been investigated for measurement properties. When it is allowed, according to copyright rules, 
the manual and protocol are provided as pdf-files.
APTA has developed an instrument that assesses function at the level o f  actions from a patient's perspective. The instrument 
collects data using a five point Likert-type scale that assesses patients' perceptions o f difficulty in and confidence about 
performing a series o f actions describing movement. Dubbed OPTIMAL (Outpatient Physical Therapy Improvement in 
Movement Assessment Log), the instrument is undergoing analyses defining its psychometric properties.

■ The CSP web site also contains information on the w'ork of the Society w ith  regard to outcome measurement
■ An editorial was w ritten  to promote the CSP outcome measures database (Hammond 2000)
■ An information paper on outcome measures has been pubUshed:

Outcome measures
■ Various specialty specific papers or chapters on outcome measures

o Measures for depression
o Low back pain-related functional measures
o C hapter in the Falls audit pack
o C hapter in Osteoporosis audit pack.
o C hapter in Incontinence audit pack.
o A series of workshops was held in 2000 around the UK
o The Outcome measures network, as part of the pilot interactive CSP website.

■ National workshops
■ Teleconferences on outcome measures
■ Two editions o f Physical Rehabilitation Outcome Measures

o Cole e/a /. (1994) 
o Finch et al. (2002)

No activities described 
No activities described

■ Text book on measurement- Qualitatsmanagement in physiotherapeutischen Einrichtungen and Standardisierte
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South Africa

To w hat extent 
New Zealand 
Canada 
UK

South Africa
Australia
Germany
Sweden
USA
Ireland

Messungen und Tests '  DGQ Band 3101.
■ For indmdual members, the German physiotherapy association offers special courses of training

o Standardisierte Messverfahren" through our PhysioAkademie (www.physio'akademie.de~) 
o Qualitatsmanagement in physiotherapeutischen Einrichtungen - one course lasting five weekends 

• Developing evidence-based cUnical guidelines for several conditions by doing literature reviews and combinations of 
existing guidelines- applying it to South African situations and within these, advocating validated outcome measures.

■ Development of an intervention strategy' for chronic low back pain and an outcome measure for the medical insurers to 
monitor whether physiotherapy is worthwhile paying for before surgery' is performed.

are OM's used in practice in various countries?
No information to date
Mayo ctal. (1993), Kay eta/. (2001), Huijbregts eta l . (2002), Kirkness & Korner-Bitensky (2002)
Chesson et al. (1996)
Turner eta l . (1996)
Turner-Stokes & Turner-Stokes (1997)
Turner ctal. (1999)
No information to date 
No information to date 
No information to date 
No irJormation to date 
No information to date 
Stokes & O’Neill (1999)
Stokes (2004, in preparation)
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CHAPTER 4 METHODOLOGY

4.0 Introduction

This chapter describes the methodology employed in this research. The 

methodology contains two distinct strands, namely,

1. a sur\^ey of the use of systematic outcome measurement in physiotherapy 

practice in Ireland and

2. the development of a new measurement for use by physiotherapists working 

with older people. The actual methodologies overlap since some of the 

experimental data gathered in the survey informs part of the methodology' 

for developing a new measurement. Nevertheless, for clarity, the methods 

employed will be described separately.

4.1 Survey 1998

Two surveys were performed to consider the practice of physiotherapists working 

with older people in Ireland in the context of their use of outcome measurement. 

The first survey took place in 1998.

4.1.1 Aim &  objectives

The aim of the first survey was to examine the extent to which PT’s working in the 

area of rehabilitation of older people personally used standardised outcome 

measurements in their practice. More specifically, the objectives were'

1. To identify if generic standardised measurement instruments or non- 

standardised methods were used in their assessment of mobility/transfers, 

balance, gait disorders, and exercise tolerance. In addition, to identify what 

disease specific outcome measures, if any were used in their assessment of 

stroke and Parkinson’s disease.

2. To investigate the level of satisfaction with the instruments utilised in their 

practice.

The survey also contained questions about the ideal content of 

physiotherapy assessments and the function of measurement instruments. It was 

expected that the latter two aspects could be used to inform the initial stages of the 

content validity methodology of the new outcome measurement and they will be 

discussed in detail below.
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4.1.2 Methodology

4.1.2 (i) OperationaJ definition o f standardised outcome measures

The term standardised assessment or outcome measure suggests that the scale has 

been fully evaluated and the properties of validity, rehability and sensitivity to 

change are established. For many measures used by PT’s, these measurement or 

psychometric properties have not been fully established (Cole et al. 1995). For the 

purposes of this survey, the operational definition employed was ‘a published 

measurement tool’, designed for the purpose in a given population, with detailed 

instructions provided as to when and how it is to be administered and scored, 

interpretation of the scores and results of investigations into reliability and validity 

(Cole et al 1995). This is the definition used by the Canadian Physiotherapy 

Association in their initial survey of practice in 1992 and by other authors both at 

the time of the first survey and in later publications (Chesson 1996, Kay et al. 2001, 

Huijbregts et al. 2002, Kirkness & Korner-Bitensky 2002). By employing the same 

definition, comparison could be made with those studies.

4.J.2 (a) Participants

As part of their routine work in the heath care system in Ireland, many PT’s work 

with older people. This is because people over the age of 65 years, who make up 11% 

of the population, account for 25% of admissions to hospital and 40% of bed days 

(Brenner & Shelley, 1998). With a view to obtaining a representative picture of the 

activities of physiotherapists in Ireland, all Departments of Medicine for the Elderly 

(n=25), at the time (1998), were approached to participate. The Senior 

Physiotherapist in each department was invited to participate in the survey and 

report on her/his individual practice.

4.1.2 (Hi) Procedure

The survey took the form of a structured interview, with the author travelling to 

each participating centre. Each interview took 40-60 minutes to complete, the 

interview forms were completed by the author. The interview comprised four 

questions to be answered for each of the following areas,

1. Mobility and transfers

2. Gait disorders

3. Stroke
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4. Parkinson’s disease/parkinsonism

5. Exercise tolerance

6. Balance disorders.

It was considered that these domains covered some of the specific pathologies 

encountered in the rehabilitation of older people and also aspects of physiotherapy 

that crossed a range of pathologies. The data'gathering instrument is contained in 

Appendix 2. The first question was a closed question and asked whether the 

participant used standardised or non'standardised measurement. If a standardised 

measurement was employed, the participant was asked to name the measurement. 

The participant was asked to outhne their frustrations with their chosen mode of 

measurement, if indeed any existed. The two remaining questions related to the 

face and content validity data and will be discussed in section 4.3 below.

4.1.3 Analysis of data

The data from this part of the survey was analysed descriptively.

4.2 Survey 2003

4.2.1 Aim

The aim of the second survey, which took place in 2003, was to re examine the 

degree to which systematic outcome measurement is used in the practice of 

physiotherapy in rehabilitation of older people in Ireland, with a view to 

establishing any changes in practice that may have occurred in the 5 years since the 

1998 survey. The nature of practice was also considered, as well as barriers to the 

use of SOM. The level of confidence of physiotherapists was also investigated.

4.2.2 Objectives

The specific objectives were

1. To consider what outcome measurements were used in the rehabilitation of 

older people and to compare this to 1998.

2. To examine at what stages during the rehabilitation process outcome 

measures were employed.

3. To investigate the level of confidence participants display vdth the use of 

systematic outcome measurement in practice
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It was anticipated that the output of this survey would add to the small body of 

published international data on the practice of outcome measurement, with a view 

to identifying how this might be optimised. Secondly, it would generate 

information about the level of confidence of PT’s have in using outcome 

measurement with a view to informing the future dissemination of the new SOM.

4.2.3 Participants

The participating centres and where relevant individuals in the 1998 survey were 

invated to participate. Due to changes within the structure of Departments of 

Medicine for the Elderly, two centres were no longer in a position to participate 

since due to reorganisation, they did not provide the services. Twenty centres were 

surveyed as part of this review of practice. Forms were returned anonymously , 

hence individual data from 1998 and 2003 could not be matched.

4.2.4 Procedure

The survey instrument (Appendix 3) contained a definition of an ‘outcome 

measurement’ and, for each of the areas included in the 1998 survey, posed the 

question ‘do you use a published outcome measurement or one developed by your 

department?’ The second question asked the participant to identify what 

standardised outcome measures they used in practice for each of the areas. 

Thereafter a question was asked about the frequency of use of the specific 

standardised outcome measures. The final section considered the confidence of the 

participants in systematically using outcome measurement. Self-efficacy is a 

method for assessing the self-reported level of confidence in performing a task or 

activity. Each participant was asked to rate their confidence from 0% (not at all 

confident) to 100% (totally confident) for twelve statements, which were also 

employed by the Canadian Physiotherapy Association (CPA) in their 1998 survey 

(Kay et al. 2001). The statements were are follows

1. Knowing w hether suitable measures are available

2. Knowing enough about reliabiUty and validity to  choose the best measure

3. Knowing about scale construction to develop my own instrument

4. Knowing w hat to measure for my client group(s)

5. Knowing how to administer measures in a standardised manner

6. Knovwng how to score measures
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7. Knowing w hat to  do w ith  the scores

8. Knowing how to track clients’ progress

9. Knowing how to link information from outcome measures with other 

sources of information e.g. client characteristics

10. Knowing how to compare scores to baseline levels across clients

11. Overall, have a clear purpose for measurement' knowing w hy to measure

12. Overall, knowing w hat to do with the information obtained.

The Canadian study (2001) addressed the confidence of both staff physiotherapists 

and clinical specialists and reported the results for both separately. By investigating 

the level of confidence of Irish Senior PT’s, using the same questions, direct 

comparison could be made.

4.3 Development and evaluation of a new instrum ent

In creating a new measurement instrument, its properties of validity and reliability 

must be examined. Figure 4.1 outlines the process employed to consider these 

properties during the course of this work and places the .surveys in context.

Figure 4.1

The development of a new instrum ent and the placement of the surveys to 

inform this process.

1998 survey yields 
information on practice and 
user needs

W hat do physiotherapists need to measure as part of their rehabilitation of 

older people? W hat is the measurement construct?

WTiat should instruments designed to measure these constructs contain? 

W hat are the most important properties of such an instrument?
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Content validity (i)

Are the contents o f  this outcome measurement suitable for the client group? 

Should each o f the components be included?

Is the scoring acceptable?

Is the hierarchy o f the scoring acceptable?

Are the instructions clear?

iteration 
o f scale

Content validity (ii)

Are the contents o f  this outcome measurement suitable for the client group 

Should each o f the components be included?

Is the scoring acceptable?

Is the hierarchy o f the scoring acceptable?

Are the instructions clear?

3"̂  iteration 
o f scale

ReliabilityValidity

2003 survey Final version o f scale ready to introduce into clinical 
practice, with appropriate guidelines and user support
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The remainder of the chapter describes the methods utilised to develop and 

evaluate the new instrument.

4.3.1 Establishing an operational definition for the new instrum ent

Four sources were used to inform an operational definition for the new instrument.

1. The description of physical therapy adopted at the W orld Confederation for 

Physical Therapy (WCPT) General Meeting in 1999 (Appendix 4), which 

states that physiotherapy is about working with people to maintain and 

restore maximum movement and functional ability throughout the life span. 

It is concerned with identifying and maximising movement potential, 

within the spheres of promotion, prevention, treatment and rehabilitation 

(WCPT 1999).

2. The International Classification of Impairments, Disability and Handicap 

(ICIDH) (W HO 1980), now the International Classification of Functioning 

(ICF) (W HO 2001). W ade (1992) notes that to measure outcome, it should 

always be considered at the level of disability. The domain of the ICF that 

corresponds with ‘disability’ in ICIDH is limitations of activities i.e. the 

difficulties an individual may experience in executing activities. This

instrument considers common activities that contribute to mobility and

stability.

3. Information generated as part of question 4,1998 survey.

4. A practice review to identify the enunciate the barriers to achieving

functional independence in the context of physiotherapy.

Question 4 in the 1998 survey asked participants to identify, within each of the 

domains of mobility/transfer and stability, the function of an outcome measure. 

Feinstein (1987) identified a number of functions for clinical indices, these include, 

description of a state, measure of change, estimation of prognosis, offering a 

guideline. The full list offered to the participating PPs included-

■ Provide a problem list

■ Identify a state

■ Denote a change due to intervention

■ Predict an outcome

■ Offer a guideline
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■ Teaching tool

■ Communication aid with other services.

The participants were asked to rank these in order of importance.

4.3.1 (i) A practice review  to  identify the barriers older people experience 

to achieving functional independence in the context o f physiotherapy.

4.3.1 (ia) Aim  &t objectives

Older people often present for rehabilitation with multiple pathologies, which may 

in turn act as barriers that hinder the attainment of functional independence during 

physiotherapy. This practice review was carried out to address the following 

questions-

1. In general, what is the degree to which each of these variables contributes to 

difficulties in acliieving functional independence? and

2. W hat is the relative impact of these barriers?

4.3.1 (ib) M ethodology

This was a cross sectional survey of older patients (aged 65 years or older) 

attending the physiotherapy departments in St. James’s Hospital and the Adelaide 

& Meath Hospital, in Dublin. Five physiotherapists participated in completing 

anonymously a questionnaire (Appendix 5) on the patients in their care during a 

siX'Week period in 1999. The questionnaire contained eight questions. Seven 

questions were scored using a Likert Scale, with anchors of ‘Not at all’ and ‘Hinders 

intervention’. For each of the following potential variables' cognition, pain, mood, 

communication, problems with balance/stability, problems with mobility and poor 

fitness/deconditioning' the therapists were asked to score the impact of the 

variable as a barrier to the patient achieving functional independence. These

barriers were chosen because in chnical practice they hey represent many of the

potential contributory factors to poor function but also those which can inhibit 

participation in physiotherapy intervention and treatment. Space was provided for 

additional barriers that were not listed in the data-gathering instrument. The final 

question asked the therapist to rank the relative contribution of each variable that 

acted as a barrier. Questionnaires were completed on 133 patients.
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4.3.1 (ic) Results

The results, which will be discussed in Chapter 5, confirmed that problems in 

mobility and stability are the most common sources of difficulty in achieving 

functional independence that PT’s have to consider for their patients/clients.

Using this information, along with the results from question 4 of the 1998 survey 

which suggests that outcome measures should be able to capture change and have 

detailed information that could contribute to the development of a problem list, 

item selection was then considered.

4.3.2 Item selection

4.3.2.1 Face validity

Face validity, as discussed in Chapter 3, considers whether on the face of it, the 

instrument measures what it sets out to measure. As part of the process of 

generating the contents of the new instrument, question 3 in the 1998 survey asked 

22 Senior Physiotherapists what they considered should be included in the 

outcome measures for mobility problems, balance problems, gait disorders, stroke, 

Parkinson’s disease/parkinsonism and problems with exercise tolerance. All 

answers were documented and the themes extrapolated after all the interviews 

were completed. These answers formed the basis of the items included in the new 

instrument. Further analysis of the sensibility of the items took place as part of the 

evaluation of content vahdity and is discussed below.

4.3.2.2 Scaling

The final version of the scale for analysis in this project has eight subsections, each 

of which has a variety of descriptors. Numbers were assigned to each descriptor 

category within the scale. This was done in a hierarchical manner for each of the 

categories within the scale. This method is useful in practice since it allows the 

evaluator to discontinue testing once a component cannot be completed. This 

applies to the following sections-

■ Bed rise 0-6

■ Sit to stand 0-6

■ Standing ability & stability 043

■ Reach & lift 0'6

■ Bend & reach 0-6
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■ Repeated sit to stand 0-8

■ Gait ability 0'12

It was not possible to do this for the section on gait analysis (Gait pattern 0'40).

The scoring is such that a high score indicates better performance. In the first 

iteration of the instrument, the scoring was reversed but this was changed as a 

result of feedback from the therapists who reviewed this iteration of the scale. 

Although the output of this scale could be considered interval data, it is in fact 

ordinal. It follows the standards for the use of ordinal scales in clinical trials 

outlined by MacKenzie & Charlson (1986), namely that scales

■ Must be composed of individual elements that are clearly defined 

do not overlap

■ Should have ranks that are defined and with a ‘resonable order’

■ Have a ‘sufficient range to encompass the spectrum of the 

phenomenon in the population’ to be able to measure both 

improvement and dis improvement equally.

The upper end of each section employs normative data from a variety of published 

sources (Reuben & Siu 1990, Alexander e t a.l 1992, Bassey et al 1992, Bohannon et a.1 

1996, Bofelli el al. 1996, Bohannon 1997). W hittle (2001) was used as a reference for 

normal and pathological gait parameters.

4.3.3 Reliabihty

The reliability of an outcome measurement refers to the extent to which a 

measurement contains random errors (Helmsdater 1967); minimising the potential 

for error within an instrument will lead to reproducibility, consistency and 

repeated measures that demonstrate change which is, in fact, true change and not 

error. In te f 'fa ter reliability refers to the level of agreement between two or more 

raters using the same outcome measure on the same subject at the same time. This 

considers inter-observer agreement. In tra-rater reliability describes the level of 

agreement between scores obtained on a measurement of a subject, taken on two 

separate occasions by the same rater, and where, for the purposes of analysis, no 

actual change is anticipated to have occurred within the subject. It considers the 

variation that occurs within an observer as a result of multiple exposures to the 

same subject (Streiner and Norman 1995). A common way of evaluating the
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internal consistency of an instrument is to estimate the correlations that exist 

between all of the possible pairs of items within an instrument and within 

individual item and total scores. This lends support to the concept of inter-rater 

reliability (McDowell & Newell 1996).

4.3.3.1 In ter'ta ter reliability 

4.3.3.1(i) Subjects

Fifteen older people who were in patients in St. James’s Hospital participated in 

this study. The inclusion criteria were that the participant was 65 years of age or 

older and able to give informed consent to take part in the study. If an individual 

had a cognitive impairment (Mini mental state examination (MMSE) (Folstein et 

al, 1975) <24/30, Abbreviated mental test score (AMTS) <7/10) or a documented 

receptive communication disorder, they were excluded from participation.

4.3.3.1(H) Raters

Three raters participated in this evaluation. They were chosen to reflect that range 

of PT’s who will in future use the new OM i.e. both novice and experienced 

practitioners.

4.3.3.1 (Hi) Procedures

A PT not involved in the reliability study but familiar with the content of the new 

outcome measure (OM) was requested to identify a sample of suitable subjects. The 

nature of the study was explained to the participants and informed consent was 

obtained.

4.3.3.1(iv) Training

The PT participants received a short training session in the use of the new OM. 

Scoring was explained and any queries raised by the raters were clarified. The 

instructions for the patient outlined in the new OM were considered. The 

equipment required was checked and one trial of the OM was performed by a rater 

on another rater.
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4.3.3.I(v) Testing

The experienced PT performed an assessment using the new OM on each 

participant. The other raters viewed this concurrently. Each rater was asked to 

score the participants performance independently from the other raters. This was 

the case for all 15 older participants.

4.3.3.2 Intra-rater reliability

4.3.3.2(i) Subjects

Twenty older people who were in-patients in St. James’s Hospital participated in 

this study. The inclusion criteria were that the participant was 65 years of age 6r 

older and able to give informed consent to take part in the study. If an individual 

had a cognitive impairment (MMSE <24/30, AMTS <7/10) or a documented receptive 

communication disorder, they were excluded from participation.

4.3.3.2(a) Raters

A qualified physiotherapist performed the two measurements on each participant. 

4.3.3.2(iii) Procedures

A PT not involved in the reliability study but familiar with the content of the new 

OM was requested to identify a sample of suitable subjects. The nature of the study 

was explained to the participants and informed consent was obtained.

4.3.3.2(iv) Training

The PT participant received a short training session in the use of the new OM. 

Scoring was explained and any queries raised by the rater were clarified. The 

instructions for the patient outlined in the new OM were considered.

4.3.4.2(v) Testing

The rater performed a measurement using the new OM on each participant on two 

occasions. The second measurement session took place within 48 hours of the first, 

this ensured that no actual change had occurred in the status of the participants’ 

status. The rater was blind to the score at the first measurement time, when they 

repeated the measurement.
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4.3.3.3 Analysis of inter- and intra-rater reliability

The percentage agreement between raters was calculated, as well as kappa (k) and 

weighted kappa coefficients (Cohen, 1968). The Bland and Altman (1986) method 

was also employed to consider at the level of agreement between two raters. 

Cronbach’s alpha was calculated to evaluate the internal consistency of the 

measurement instrument. Excel, SPSS (Version 12.0.1) and MedCalc (Version 

7.6.0.0) were the software packages utilised in the analysis.

4.3.4 Validity

The establishment of the validity of a new SOM is a multifarious process. Validity is 

not simply a binary state i.e. a measure is valid or not, but a continuum. A number 

of different methodologies were employed within this study to consider the validity 

of the new SOM. Some of the methodologies overlap with the survey and v^th each 

other but they are listed separately for clarity.

4.3.4 (i) Content validity

Content validity examines the content of the measurement. In the context of this 

study, it considers whether the sample of all potential items that could be included 

is an acceptable sample, whether the structure of each domain is sensible, if the 

scoring is acceptable and if the instructions where useful. After the first iteration of 

the scale was developed (Appendix 6), it was circulated to eight Senior 

Physiotherapists working in the rehabilitation of older people. The PTs reflected 

the areas where the new SOM would be used in the future -  in patient 

rehabilitation, out patient rehabilitation and research. The participants were asked 

to use the new SOM for two weeks with a self-selected sample of patients and 

thereafter, to answer a series of questions for each item. Three questions were 

asked, as follows-

■ Rate the importance of this item 0-5 (not at all important-very important)

■ Is the scoring acceptable?

■ Is the hierarchy of the scoring acceptable?

There was an invitation for additional comments on each item (Appendix 7). Each 

PT was interviewed individually and after the feedback from the first evaluation of 

the content validity, the second iteration of the scale was developed (Appendix 8). 

It was circulated to 13 Senior Physiotherapists, who were asked specific questions
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about each item (Appendix 8). Feedback from this exercise yielded the third and 

final iteration of the new SOM and the remainder of the work on validity was 

performed on this final version (Appendix 9).

4.3.4 (n) Construct and criterion validity

Construct validity has been described by McDowell and Newell (1996) as a series 

of activities that are ‘part science and largely art’. It requires that a series of 

constructs been established about the new SOM and subsequently examined. 

Criterion validity relates to how the newly developed instrument relates to a ‘gold 

standard’. In rehabilitation existing rehabilitation measures are employed, since no 

‘gold standard’ measurement exists. Criterion validity has a temporal component - 

it can be either concurrent or predictive. The former relates to how the new 

instrument compares to the gold standard at a given point in time and the latter refers 

to its relationship to an assessment in the future.

For the purposes of this study, concurrent criterion validity was examined 

by comparing scores on the new instrument with scores on two rehabilitation 

measures' the Elderly Mobihty Scale (EMS) (Smith, 1994) and the Performance 

Oriented Assessment of Mobility (POAM) (Tinetti, 1986) (Appendix 10). These 

two instruments were chosen because the results of the first survey of practice 

revealed that these two scales were the most commonly used by physiotherapists in 

Ireland. The value of comparing the new SOM with these existing measures was to 

identify that it had a strong relationship with those instruments that formed part of 

current, widespread practice. Both concurrent and predictive criterion validity was 

evaluated. The comparison of the new SOM with the EMS and POAM also formed 

part of the investigation of construct validity. A number of specific constructs were 

established for consideration;'

■ That the new SOM would have a strong association with two scales of 

mobihty and balance, most commonly used in Ireland at the time of the first 

survey 1998.

■ That the new SOM would be able to discriminate between two groups of 

older people, namely those having rehabilitation and healthy, community 

dwelling older people.

■ That the scale would contain one factor- that would be explained by the 

individual items.
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Seventy five older people who were undergoing rehabilitation were recruited for 

inclusion in the validity studies. Eighteen community dwelling older people were 

included. People were excluded if they would have been unable to give informed 

consent due to cognitive (MTS <24/30) or communication problems (documented 

diagnosis of a receptive dysphasia). All of the older people who were hospital 

patients were referred for physiotherapy. All of the community dwelling older 

people were recruited from Active Retirement Groups in Dublin or personal 

contact. Each participant was given an information leaflet and signed a consent 

form.

Following their agreement to participate, each subject was measured using 

the new SOM, the EMS and the POAM. This measurement occurred once only for 

the community dwelling older people and for a sample of the hospital group. 

Thirty-seven of the hospital group had this measurement repeated at the time of 

their discharge.

Spearman rank correlation co-efficients were used to investigate the level of 

association between the new measure and the EMS and POAM. An appropriate 

non-parametric test - the Mann W hitney U test- was used to examine the 

difference between the hospital and community groups.

4.3.4 (Hi) Responsiveness

Thirty-seven of the hospital group, outlined above, were measured using the new 

SOM, the POAM and the EMS at admission and discharge. The responsiveness of 

the data was considered by evaluation of the effect size and the relative 

responsiveness of the three scales. Relative efficiency and effect size have been used 

to consider a number of rehabilitation measurement instruments (W right et al. 

1998, Stokes et al. 2003). The effect size provides a ratio of the ‘signal to noise’ where 

the ‘signal’ is the change that occurs due to intervention and the ‘noise’ is the level 

of variability within the instrument. It uses the change in scores between admission 

and discharge and the standard deviation. For the purposes of this study, effect 

sizes of less than 0.2 would be interpreted as small and 0.5 as moderate. Anything 

greater than 0.5 would be acceptable.

Relative efficiency (Liang et al. 1985) is a method of comparing two scales to 

ascertain which is more responsive. Relative efficiency is calculated using the 

following formula-
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R e la tiv e  e ffic ien t ( X  versu s  Y) = (^X/'Y)^

W here X is either the EMS or POAM and Y is the new SOM and 2  ̂is obtained by 

comparing the admission and discharge scores. A relative efficiency score of 1 w ould 

indicate that X was equally as responsive as Y, a score of >1 w ould suggest that X 

was more responsive than Y and <1 that Y was less responsive than X. The new scale 

should be at least as responsive as those used in existing practice.

Excel, SPSS (Version 12.0.1) and MedCalc (Version 7.6.0.0) were the software 

packages utilised in the analysis.

4.4 Ethical approval

Ethical approval for all aspects of the study involving older people was obtained 

from the Joint Ethics Committee of St. James’s Hospital and the Adelaide &  Meath 

Hospital, incorporating the National Children’s Hospital. This letter is copied in 

Appendix 11.
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CHAPTER 5  RESUL TS

5.0 Introduction

This chapter describes the results of the various components of this research. It 

follows the same structure as the methodology i.e. two distinct strands, namely,

1. a survey of the use of systematic outcome measurement in physiotherapy 

practice in Ireland and

2. the development of a new measurement for use by physiotherapists working 

with older people.

As described in the previous chapter, the actual methodologies overlap since some 

of the experimental data gathered in the survey informs part of the methodology for 

developing a new measurement. Nevertheless for clarity, the results will be 

described separately.

Two surveys were performed to consider the practice of physiotherapists working 

with older people in Ireland in the context of their use of outcome measurement.

5.1 Survey 1998

The first survey took place in 1998. Its aims were to investigate the use of outcome 

measurement

5.1.1 Profile of participants

W ith a view to obtaining a representative picture of the activities of 

physiotherapists in Ireland, all Departments of Medicine for the Elderly (n=25), at 

the time (1998), were approached to participate. The Senior Physiotherapist in each 

department was invited to participate in the survey. 22 agreed to participate, 

representing a response rate of 88%.

5.1.2 Use of standardised outcome measures

One of the objectives of the first survey was to examine the degree to which PT’s 

working in the area of rehabilitation of older people used standardised outcome 

measures (SOM) versus non-SOM in their assessment of mobility/transfers, 

balance, stroke, Parkinson’s disease/parkinsonism and gait disorders and used 

standardised outcome measurements in their practice. Figure 5.1 below illustrates 

this reported practice. Of the 22 PT’s surveyed, 12 used standardised outcome
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measures for mobility and transfers. Ten of the twelve used the Elderly Mobility 

Scale (Smith, 1994) and two used other scales; the Communication Chart (n=l) 

designed by Finlay (1994) and the ‘Get Up and Go’ test (n=l) (Mathias et al, 1986). 

Seven of the 22 PT’s surveyed used SOM to measure balance performance. Five used 

the balance sub-scale of the Performance Oriented Assessment of Mobility (Tinetti, 

1986). Two physiotherapists (PT’s) used Functional Reach (Duncan et al, 1990). 

For Parkinson’s disease/parkinsonism, only 2 respondents reported using SOM -  

the W ebster Scale (Webster, 1967) and Therapy Outcome Measures (TOM) 

(Enderby and Kew, 1995). Two other PT’s reported using the Floehn and Yahr 

Staging to monitor the status of the disease. In the case of patients w ith stroke, 8/22 

PT’s used SOM: five used the Motor Assessment Scale (MAS) (Carr et al, 1995), one 

used TOM and two PT’s employed the Motor Club Assessment (MCA) (Ashburn, 

1982). For measurement of gait disorders, only 3 of the 21 PPs who reported 

assessing gait disorders used a standardised instrument- the gait subscale of the 

Performance Oriented Assessment of Mobility (Tinetti, 1986) and for exercise 

tolerance of the 13 PTs who assessed it, four used standardised methods.

Figure 5.1 Use of SOM versus non SOM

25

■  Sundaittl.sctl OM 

O N od sLimkrciLsal OM

M obillty/iransfm  Babncv/subillty Stroke Parktnsonsdiiiease Exercise tolerance Gait disordere
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5.1.2 Level of satisfaction

The second objective was to investigate the level of satisfaction with the 

instruments they utilised in their practice. Figures 5.2 and 5.3 outline the 

frequency of common themes reported by users of SOM and non-SOM. The 

question was asked for the 4 domains of physiotherapy' mobility, balance, exercise 

tolerance and gait as well as the two diagnoses- Parkinson’s disease and stroke, 

hence multiple answers are reported. Table 5.1 reports these results with additional 

detail.

Figure 5.2 Frequency of common themes reported by users of non-SOM
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Figure 5.3 Frequency of common themes reported by users of SOM
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Table 5.1 

Domain

Mobility

Frustrations with current methods of measurement

Balance

Stroke

Parkinson’s

disease/parkinsonism

Gait disorders

Non'SOM SOM

Lack

(n=2)

of standardisation EMS issues w ith sensitivity 

(n=5), floor &; ceiling effect 

(n=2)

Lack of sensitivity to change EMS lack of detail (n=3) 

(n=2)

Problems with repeatability EMS lack of standardised

(n=2)

Staff and time issues (n=2) 

No frustrations (n=2)

Lack of objectivity (n=8)

instructions (n=2)

No frustrations (n=3)

ER lack of sensitivity (n=2)

Lack of standardisation No frustrations (n=4)

(n-4)

No frustrations (n=l)

Lack of repeatability (n=2) MAS upper extremity and

mobility components

presented some difficulty 

with scoring &r hierarchy 

(n^4)

standardisation MCA insufficiently sensitive 

(n=l)

ofLack 

(n-2)

Length of time (n=5)

No frustrations (n=3)

Lack of standardisation W ebster Scale insufficiently

(n=6) sensitive (n=l)

Lack of repeatability (n=2)

No frustrations (n=8)

Lack of sensitivity (n=4) 10m walk not sensitive (n=l)

Lack of objectivity (n=2) Shuttle test lack details

(n=l) and time consuming 

(n4)
Lack of standardisation No frustrations (n=l)

(n42)
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Exercise tolerance Lack of standardisation

(n=4)

Time as an issue (n=l)

Lack of objectivity (n=l)

No reported frustrations 

(n=5)

5.2 Survey 2003

The aim of the second survey, which took place in 2003, was to rC'examine the 

degree to which systematic outcome measurement is used in the practice of 

physiotherapy in rehabilitation of older people in Ireland, with a view to 

establishing any changes in practice that may have occurred in the previous 5 years. 

The specific objectives were

1. To consider what outcome measurements were used in the rehabilitation of 

older people.

2. To examine at what stages during the rehabilitation process outcome 

measures were employed.

To investigate the level of confidence participants display with the use of 

systematic outcome measurement in practice

5.2.1 Participants

The participants in the 1998 survey were invited to participate. Due to changes 

within the structure of Departments of Medicine for the Elderly, 2 centres were not 

longer in a position to participate since they no longer provided the services. 20 

centres were surveyed as part of this review of practice, 15 responded representing a 

75% response rate.

5.2.2 Use of SOM

Figure 5.4 illustrates the difference in the reported use of SOM’s by PT’s in 1998 and 

2003 and Table 5.2 gives details of the SOM’s used in various domains. Percentages 

are used to enable comparison across the years.
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Figure 5.4 Use of SOM 1998 vs 2003

M obility/transiers BtflanL-e Parkinsontsm .Stroke Fxercne  tokm nce (>ait

Domains

Table 5.2 The specific SOM’s used by PT’s in 2003

Mobility Balance Gait Stroke Parkinson’s

disease/

parkinsonism

Exercise

tolerance

EMS 86.7% BBS 73.3% POAM'G

60%

MAS 60% Webster

13.3%

SMDT

33.3%

TUG 40% FR 80% MCA 6.7% Hoehn & Yahr 

26.6%

Shuttle test 

13.3%

POAM'G POAM'B 9HPT 20% UPDRS 6.7% RPE 33.3%

73.3% 66.7%

SMDT 6.7% FES 26.7% ROM to 

pain 6.7%

VAS 40%

RMI 6.7% Ml 6.7%

BI 6.7% RMI 6.7%

FAC 6.7%
EMS' Elderly Mobility Scale, TUG- Timed Up &t Go, POAM-G- Performance Oriented Assessment 

of Mobility Gait subscale, SMDT- Six Minute Distance Test, RMI- Rivermead Mobility Index, BI- 

Barthel Index, FAC- Functional Ambulation Category, BBS-Berg Balance Scale, FR- Functional 

Reach, POAM-B- Performance Oriented Assessment of Mobility Balance subscale, FES- Falls 

Efficacy Scale, 9HPT- Nine hole peg test, ROM to pain- shoulder range of motion to the point of 

pain, M I' Motricity Index, UPDRS- Unified Parkinson’s Disease Rating Scale, RPE- Rate of 

Perceived Exertion, VAS- Visual analogue scale.
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In addition to ascertaining whether and what types of SOM were used, a further 

question was posed to identify the pattern and frequency of use of the SOM. Figure 

5.5 illustrates the results of this question for the most commonly used SOM.

Figure 5.5 Frequency and pattern of use of SOM

EMS BBS FR POAM-G POAM-B MAS TUG FES

‘X> respondents

I □  Admission □  Admission &r discharge □  More often 

5.2.3. Reported barriers to the use of SOM

Participants were asked to identify any barriers that existed to their use of SOM. 

Multiple answers were allowed; hence the percentages in Figure 5.6, which 

identifies the frequency with which a variety of barriers were reported, exceed a 

total of 100.
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Figure 5.6 Barriers to the use of outcome measures
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5.2.4 Confidence'self'cfficacy in the use of SOM

The final section of the 2003 survey considered the confidence of the participants in 

systematically using outcome measurement. Self efficacy is a method for assessing 

the self-reported level of confidence in performing a task or activity. Each 

participant was asked to rate their confidence from 0% (not at all confident) to 

100% (totally confident) for twelve statements, which were also employed by the 

CPA in their 1998 survey (Kay et al 2001). The statements are listed below.

1. Knowing w hether suitable measures are available.

2. Knowing enough about reliability and validity to choose the best measure.

3. Knowing about scale construction to develop my own instrument.

4. Knowing w hat to  measure for my client group(s).

5. Knowing how to adm inister measures in a standardised manner.

6. Knowing how to score measures.

7. Knowing w hat to  do w ith  the scores.

8. Knowing how to track clients’ progress.

9. Knowing how  to link information from outcome measures with other 

sources of information e.g. client characteristics.

10. Knowing how to compare scores to baseline levels across clients.

11. Overall, have a clear purpose for measurement- knowing why to measure.

12. Overall, knowing w hat to  do with the information obtained.
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Figure 5.7 C onfidence in the use of SOM
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Figure 5.7 (above) illustrates the mean percentage confidence reported for each 

statem ent. Table 5.3 outlines the mean % confidence reported for each statem ent, 

along w ith  the standard deviation (SD) and the range.

Table 5.3 Levels of confidence (%) in the use of SOM

Statem ent M ean SD Range

Knowing whether suitable measures are available 72 15.7 40 '90

Knovwng enough about reliability &r validity to choose the best 58 23 20

measure

Knowing about scale construction to develop own 25 23 0'70

Knowing what to measure for my clients group (s) 83 11 60'100

Knowing how to administer in a standardised way 83 12 60400

Knowing how to score measures 85 8 70-100

Knowing what to do with score 73 26 0400

Knovwng how to track clients’ progress 81 11 60400

Knowing how to link information from OM’s to other information 69 21 30'90

Knowing how to compare scores to baseline levels across clients 61 28 10400

Overall ha\ing a dear purpose for measurement 89 11 70400

Overall knowing what to do with information 75 26 0400

These tw o surveys of practice, albeit using different methods of data collection 

allow a comparison to be made between practice in 1998 and 2003. The later survey 

identifies difficulties and barriers that still prevent the comprehensive use of SOM. 

These results will be discussed in detail in C hapter 6.
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The remainder of this chapter considers the development of a new standardised 

outcome measure (SOM) for use by physiotherapists working in rehabilitation of 

older people.

5.3 Establishing an operational definition for the new instrum ent

For the purposes of this work, an operational definition was taken to mean the 

broad framework for the new SOM. Two significant publications relevant to 

physiotherapy are the Description of Physical Therapy (WCPT 1999) and the 

International Classification of Function (WFIO 2001). The measure was designed 

to fall into the category of ‘disability’ or ‘activity’ within the ICF framework since it 

recognised that change at this level is more relevant to individuals that change at 

the level of impairment of structures and functions. Consideration was given to 

what functions the new OM should have and also a review of the barriers 

considered by physiotherapists to be relevant to their patients’ achievement of 

functional independence was also considered.

The results in this section are from two sources- question 4 in the 1998 survey, 

which asked participants to identify, within each of the domains of 

mobility/transfer and stability etc., the important functions of an outcome measure 

and a survey of the barriers to achieving functional impendence.

5.3.1 The function of an outcome measure

Feinstein (1987) has identified a number of functions for clinical indices, these 

include, description of a state, measure of change, estimation of prognosis, offering 

a guideline. The full list offered to the participating PT’s included

■ Provide a problem list (problem)

■ Identify a state (state)

■ Denote a change due to inten'ention (change)

■ Predict an outcome (predict)

■ Offer a guideline (guide)

■ Teaching tool (Teach)

■ Communication aid with other services (Comm)
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As part of the 1998 survey, the participants were asked to rank these in order of 

importance for each domain i.e. mobility, balance, gait, stroke and Parkinson’s 

disease. The ranking ranged from 1'7, where one was the most important function.

■ Each function was analysed separately, for each domains.

■ For each measurement function, the individual rank given for each domain 

was noted e.g. in the case of ‘denote a change’ in the context of ‘mobility’, 22 

values were available.

■ Absent values were allocated a score of 4, which is the theoretical mean of 

the range of scores (1'7). If zero was used this would influence the later 

calculation of means and standard deviations. When, tied scores were 

presented by some participants, a mean of the two scores was calculated.

■ Thereafter, the means, standard deviations and ranges were calculated. 

These are listed in Table 5.4. The lower the mean rank, the more important 

the function, since in the ranking 1= most important and 7=least important.

■ Taking the mean rank for each domain as an indication of how important 

the particular function is considered, a lower score indicates higher 

importance. Figure 5.8 illustrates the relative importance of each 

measurement function across each domain.

Table 5.4 Rank order scores for each measurement function, in the each 

domain- mean (standard  deviation)

Problem State Change Predict Guide Teach Comm

Mobility 2.1(1.3) 3.9C1.3) 3.2(1.4) 4.3(1.7) 4.0(1.6) 5.9(1.6) 4.2(1.5)

Stability 2.0(1.5) 3.8(1.5) 2.9(1,4) 4.2(1.6) 4.0(1.4) 6(1.6) 4.6(1.3)

Stroke 1.6(1.1) 5.5(1,1) 3.3(1.5) 4.0(1.3) 4.1(1.5) 5.7(1.2) 3.9(1.6)

PD 2.2(1.4) 4.7(1.4) 2.6(1.5) 4.0(1.6) 4.6(1.5) 5.7(1.2) 4(1.7)

Gait 2.2(1.8) 5.0(1.8) 2.9(1.2) 4.1(1.6) 4.3(1.5) 5.6(1) 4.1(1.7)
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Figure 5.8 Measurement functions across domains- rank order
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The results of this data would suggest that two important features of outcome 

measures are the capacity to measure change due to intervention and the ability to 

inform the development of a problem list. Both of these functions suggest that 

when developing a new SOM, it requires an increased level of detail than in SOM in 

use at the time.

5.3.2 A practice review to identify the barriers older people experience to 

achieving functional independence in the context of physiotherapy.

This aim of this survey, completed in 1999, was to examine the extent to which a 

variety of barriers could impact on the achievement of functional independence in 

older people attending physiotherapy in'patient and out patient rehabilitation 

programmes. Seven questions were scored using a Likert Scale, w ith anchors of 

‘Not at all’ and ‘Hinders intervention’. For each of the following potential variables- 

cognition, pain, mood, communication, problems with balance/stability, problems 

with mobility, problems with mobility and poor fitness/deconditioning- the 

therapists were asked to score the impact of the variable as a barrier to the patient 

achieving functional independence. Questionnaires were completed on 133 patients. 

Figures 5.9-5.15 represent the results of this survey.

98



chapter 5  Results

Figure 5.9 Mobility as a barrier to achieving functional independence

O in  pa tien t 

■  c'Hit pa tien t

Insif^nificant Significsuii Very .significant M inders in te rven tion

Figure 5.10 Balance problems as a barrier to achieving functional 
independence

O in  pa tien t 

B O u i  pa tien t

Insign ifican t Significant Very s^ n if ic a n t H inders in tervention



chapter 5  R esuJts

higure 5.11 Decreased fitness as a barrier to achieving functional 
independence
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Figure 5.12 Impaired cognition as a barrier to  achieving functional 
independence

■  in  p a u en t 

B O u t  pa tien t

N ot a t all Insignificant Significant Very significant H inders in tervention

100



chapters Results

Figure 5.1'5 Communication difficulties as a barrier to  achieving 
functional independence
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Figure 5.15 Pain as a barrier to  acheiving functional independence
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Figure 5.16 illustrates the comparison of all the domains. The data for ‘not at all 

significant’ and ‘insignificant’ and ‘very significant’ and ‘hinders intervention’ are 

combined for clarity  in the illustration. It is clear that problems w ith mobility, 

stability and fitness/deconditioning are the main barriers associated w ith achieving 

functional independence in the context of physiotherapy rehabilitation. Hence, the 

creation of a new SOM that considered functional mobility and stability was 

relevant to practice in Ireland.
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Figure 5.16 Comparisons of impact of barriers
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Sections 5.4 and 5.5 report the results of the specific development of the new SOM

5.4 Validity 

5.4.1 Face validity

Face validity considers whether on the face of it, the instrument measures what it 

sets out to measure. When the survey of practice was undertaken in 1998, it was 

considered likely that a new SOM might be later developed and that preliminary 

data on what PTs considered should be included in SOM’s would provide an initial 

way forward. To this end, question 3 in the 1998 sur\'ey asked 22 Senior 

Physiotherapists what they considered should be included in the an assessment for 

mobility problems, balance problems, gait disorders, stroke, Parkinson’s 

disease/parkinsonism and problems with exercise tolerance. Tables 5.5-5.7 and 

Figures 5.17-5.19 outhne the items reported for inclusion in an assessment of 

Parkinson’s disease, stroke, mobility, balance, exercise tolerance and gait disorders 

and the frequency of their report.

The results were very disparate, including both impairments of 

structure/functions and activity limitations. No items of impairment were included 

in this functional scale, since it was to be a measure of disability. The decision to 

include items on the first iteration of the scale was based on a review of the results, 

the relevance of functional tasks, the availability of normative data and clinical 

experience of the author.
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Table 5.5 Items for inclusion in an assessment of Parkinson’s disease

Item- activity. Frequency 

participation report

Gait 12

Balance 12

T ransfers 9

Function 7

Timed tasks 5

Bed mobility 4

Turning 2

Stairs 1

Quality of life 1

Other 7

Respiratory 

status. Drug 

therapy.

Cognition

of Item -impairm ent Frequency

report

Tone/power/sensation 19

Range of 10

motion/trunk range of 

motion

Tremor 6

Motor control 3

Posture/ Base of 3

support

Dexterity 1

Freezing 2

Micrographia 1

Safety 1

Quality of movement 3

of
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Figure 5.17 Suggestions fo r inclusion in an assessment of mobility
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Table 5.6

Item- activity & 

participation

Sitting balance 

Walking

Uneven surfaces' 

directions 

Obstacles 

Reach &r bend' 22 

displacement 

response

Standing balance' 25 

stance positions 

Turning 8

Sit'tO'Stand 14

Functionsafety 4 

Stairs 2

Lying'tO'Sit 4

Vision

Proprioception

Co-ordination

Range of motion'

Cervical spine

Causes of

imbalance

dizziness'

vestibular'

Associated

conditions

Power

Others'

Items for inclusion in an assessment of balance

Frequency of Item 

report

20 

21

Frequency of 

report

12

14

5

2

3

1

1
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Figure 5.18 Items for inclusion in an assessm ent of gait disorders
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5.19 Item s for inclusion in an assessm ent of exercise tolerancc
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Table 5.7 Items for inclusion in an assessment of stroke

Item' activity, Frequency

participation

Gait &  w alk ing  

ability

Bed mobility

Sitting balance 

Sit'tO'Stand 

Standing balance 

Sitting to lying 

Lying to sitting

Level of 

dependence/function 

Stairs 6

Floor to stand 3

Patient goals 4

report

19

12

12

12

12

13

13

11

of Item'impairment Frequency

report

Tone

of

Quality of

movement/weight

transference

Strength

Range of motion

Sensation

Perception

Cognition/

Comprehension

Co'ordination

13

11
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5.4.2 Content validity

Content validity examines the content of the measurement, after the first iteration 

of the scale was developed (Appendix 6), it was circulated to eight Senior 

Physiotherapists working the rehabilitation of older people. The PT’s reflected the 

areas where the new SOM would be used in the future -  in-patient rehabilitation, 

out patient rehabilitation and research. The participants were asked to use the new 

SOM for two weeks of a self'selected sample of the patients and thereafter answer a 

series of questions for each item. Three questions were asked, as follows,

■ Rate the importance of this item 0-5 (not at all important'very important)

■ Is the scoring acceptable?

■ Is the hierarchy of the scoring acceptable?

There was an invitation for additional comments on each item (Appendix 7). Each 

FT was interviewed individually. Tables 5.8.1'5.8.9 illustrates the results of this first 

part of the content validity methodology
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T able 5.8.1 Bed rise  (BR)

C hapters Results

PT code 
number

Scoring Instructions' 
bed or 
plinth?

Rank* O ther com m ents

1 W hy is 0 the top 
score?

Use plinth 5 Query re: upper extremity (UE) 
separate to trunk 
Consideration of those who 
need a prompt because of poor 
cognition 
Consider safety

P2 OK Use plinth 5
3 W hy is 0 the top 

score?
Use plinth 5 Is use of the UE not normal 

ageing?
4 OK Use plinth 5 Consider supervision only 

versus verbal cueing 
Consider which side the p t gets 
of out bed, stroke

5 OK Use plinth 5
6 OK Use plinth 5 Define maximum versus 

minimum assistance 
Is there a need to differentiate 
UE and trunk/lower extremity 
(LE)?

7 Why is 0 the top 
score?

Use plinth 5 Clarify LE/trunk/UE, maybe 
use term momentum?

8 W hat about if 
requires verbal

Bed 4 Consider mechanical aid with 1 
or 2.

cueing & 
compensation?

Review & Clarification of the use of the upper extremities was made in the next
actions iteration. The scoring was reversed as a review of the PT scales physiotherapy

used in the 1998 sun'ey demonstrated that a high score indicated good 
perfonnance, A specific question about combining the use of ‘requires 
assistance for the LE &  trunk’ and requires assistance for UE’ was placed in 
the next review. Note in instructions on side of bed for people w ith stroke. 
*Rank order O^not at all important'.5=very important. Majority regarded this 
as Very important’. Median 5.Retain item for next phase.
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Table 5.8.2 Sit'tO'Stand (STS)

PT code 
number
1

1

Results & 
actions

Scoring

W hy is 0 at 
the top?
OK

W hy is 0 the 
top score 
OK

OK

OK

Instructions

OK

Type of chair 
or perhaps 
use hips & 
knees at 90 
degrees

OK

Chair +/- arm 5 
rests

? use of 5
hands, often 
natural for 
older people 
Re: chair 5
height, use 
average or 
note height 
Define 5
standard 
rehabilitation 
chair

Rank Other comments

5 Define cueing, is it for safety or task 
description.

Consider 1 plus aid, no 
consideration of supervision. 
Assistance of 1, consider using 
minimum and maximum, w ith FIM 
definitions.
Supervision is omitted.

Add space for additional 
compensatory strategies

W hy is 0 the Define 5 Consider giving example of
top score? standard mechanical aid

Physical assistance vs supervision 
Momentum in compensations 
Consider chairs at home for 
community use 

Define 5 Mechanical a id -c o n s id e r+1 a n d +2
standard 
rehabilitation 
chair

Scoring was changed as noted in BED RISE above. Cueing was defined and 
supervision was included. Specific question about FIM definitions of 
assistance prepared for next review. Momentum included in description of 
compensations.
Rank order O=not at all important'5=very important. Majority regarded this 
as Very important’. Median 5.Retain item for next phase.
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Table 5.8.3

PT code 
number
1

2
3

4

5
6

8

Review & 
actions

Standing (Stand)

Scoring Instructions Rank Other comments

W hy is 0 the 
top score

OK
W hy is 0 the 
top score? 
OK

OK
OK

W ith or 
w ithout aid, 
define semi 
tandem.
OK
OK

W ith or
without
physical
support/
assistive
device
OK
Does this 
allow for 
assistance of 
1?

Define semi 
tandem.
OK

W hat is the foot position for 
immediate standing?
Arm position - does this matter?

Is there enough on the dependent 
end of the scale, it may be too 
advanced.

How far 
apart should 
feet be?

W hat is relevance of immediate 
standing balance -  perhaps define 
better.
Is it possible to place feet -  in the 
case of stroke, for example?

Why is 0 the 
top score?

Scoring 
incorrect 
order.
Scoring direction changed as noted in BED RISE above. Clarification of arm 
position was included in instructions and for positioning of feet. The end of 
the scale to cover more dependent people was expanded.
Rank order O=not at all important'5=very important. Majority regarded this 
as Very important’. Median 4.5.Retain item for next phase.
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T ab le  5.8.4 R each  &r lift (R&cL)

PT code Scoring Instructions Rank O ther comments
num ber
1 W hy is 0 the Reach from 4 Define assistance of 1 -  doing what?

top score? where? Minimum &r moderate definitions
might be useful.

2 OK OK 5
3 W hy is 0 the 5

top score
4 OK OK 5
5 OK OK 4
6 OK OK 4 Reminder that stopwatch has to

record to one decimal place.
7 W hy is 0 the Reach from 5 Define assistance in terms of

top score? where? requirement for stabilisation.
8 OK 5
Re\iew & Scoring changed as noted in BED RISE above. Assistance of one defined i.e.
actions for stability. Include question in next review on FIM definitions.

Rank order O=not at all important'5=very important. Majority regarded this 
as Very important’. Median 5.Retain item for next phase.
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T able 5.8.5 B end &  reach  (B & R )

PT code 
number

Scoring Instructions Rank O ther com m ents

1 W hy is 0 the 
top score?

Lift from 
where?

4 Define assistance of 1 -  doing what? 
Minimum &  moderate definitions 
might be useful, holding what -  
holding book or help to come up? 
Consider that for many people, 
bending w ithout knee flexion is 
normal habitual way to bend.

2 OK OK 5
3 W'hy is 0 the 

top score?
OK 5 Define assistance in rising.

4 OK OK 5
5 OK OK 4 Clarify difference between 6 and 

5.3.
6 OK OK 4 Reminder that stopwatch has to 

record to one decimal place.
Do the times allow compensatory 
strategies?

7 W hy is 0 the 
top score?

Reach from 
where?

5 Is inadequate knee flexion a 
compensation?
Define assistance.

8 OK How far in 
front should 
the book be 
placed?

5 If part of the book is placed on the 
floor and the remainder dropped, 
how does this score?

Review & Assistance defined in the context of stabiHty. Object changed to ‘penny’
comments w ith more detail given on how far away the object should be placed and on

what side i.e. ‘dominant or unaffected side in the case of upper extremity 
dysfunction’
Rank order O=not at all important-5-very important. Majority regarded this 
as ‘very important’. Median 5. Retain item for next phase.
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T able  5.8.6 R ep ea ted  s i t ' t o 's t a n d  (R STS)

PT code 
number

Scoring Instructions Rank O ther com m ents

1 W hy is 0 the 
top score?

End at 
stand or sit?

4

2 OK OK 5
3 W hy is 0 the 

top score
OK 4 Using UE’s or not?

4 OK Sit to stand 
from what

4

5 OK OK 5
6 OK OK 4 Using UE’s or not?
7 W hy is 0 the 

top score?
Specify 
height of 
starting 
surface

5 Using UE’s or not?

8 OK +/' UE 5 Completes w ith verbal cueing?
W hat about if the patient doesn’t 
control sitting down?

Review 6sr Scoring changed as noted in BED RISE above. Instructions clarified. Note
actions on verbal cueing included i.e. ‘verbal cueing to count the number of stands

is allowed. No encouragement should be given.
Rank order O=not at all important-5-very important. Majority regarded this 
as Very important’. Median 4.5.Retain item for next phase.
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Table 5.8.7 Gait

PT code 
number
1

Scoring

W hy is 0 the 
top score?

OK

W hy is 0 the 
top score 
OK

OK

OK

W hy is 0 the 
top score?

Instructions Rank

Does the 5
patient walk 
14m

OK

OK 5

W hat surface -  5
carpet, lino 
OK 5

OK

OK

OK

O ther
com m ents
Add descriptors 
Compensatory 
w ith frame/2 
crutches = 1 
Compensatory 
w ith cane = 0.5 
Provide 
descriptors.
Use of rollator
versus cane
Provide
descriptors
Provide
descriptors
Provide
descriptors
Assistance
versus quality
Unable to walk
= 0 in sentence
format
Descriptors for 
compensation? 
Does
compensation 
include physical 
help e.g. to 
initiate gait? 
Might be 
difficult in 
community 
length of walk 
Descriptors 
Add descriptors8 OK

Review comments
Scoring was amended as noted in BED RISE above. Descriptors for each aspect of the gait 
cycle were added. Gait pattern was made into a separate domain. Ability e.g. cane, crutches 
detail included in new domain ‘gait ability’.
Rank order O=not at all important-5=very important. Majority regarded this as Very 
important’. Median 5,Retain item for next phase.
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Table 5.8.8 Gait speed

PT code 
number

Scoring Instructions Rank O ther com m ents

1 W hy is 0 the 
top score

Should this 
go before 
‘gait’

5 Assistance of 1 ? w ith aid

2 OK No
instructions
given

5 W hat about practice run?

3 W hy is 0 the 
top score

OK 5 Consider Frame +1

4 OK Describe test 5 W ith  assitive device, is this 
independent?

5 OK No
instructions

5 W hat about supervision

6 OK OK 5 W hat exactly is being measured? 
Speed or dependency?

7 W hy is 0 the 
top score

OK 5 Make timed scoring easier 
i^ut all gait under one heading

8 Aid +1, Aid +2 5 Supervision
Use of Arjoe frame

Re\’iew & Scoring changed as noted in BED RISE above. Definition of categories
actions included in instructions e.g. ‘a frame includes a roilater or motorised frame or

2 crutches’. Time as a function of dependence included. Supervision 
included.
Rank order O=not at all important'5=very important. Majority regarded this 
as Very important’. Median 5.Retain item for next phase.
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Table 5.8.9 360 turn

PT code 
number
1

Scoring

Why is 0 the 
top score?

OK

Why is 0 the 
top score 
OK

OK

OK

Why is 0 the 
top score 
Add +1, +2, 
supervision

Instructions Rank Other comments

On the spot 4
or around 
object?
No 5
instructions
given
Not needed 5

Is it 5
continuous 
turning, 
with no rests 
No 5
instructions

3

OK

Consider verbal cueing for safety 
or task completion

Is a demonstration permitted?

Consider Frame +1, supervision.

W hat about supervision?

What does the ability to complete 
360 degrees with one or two 
people tell us?
How relevant is +2 or +1?

Review 6a; 
actions

Use ‘full 5 
circle’ 
instead of 
360 degrees

On the basis of the comments above and the re\1ew of the gait section, 
turning was included as part of gait.

After the feedback from the first evaluation of the content validity, the second 

iteration of the scale was developed (Appendix 8). It was circulated to a further 13 

Senior Physiotherapists, who were asked specific questions about each item 

(Appendix 8). Table 5.9 outlines the results from this exercise.
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Table 5.9 Results from second phase of content validity

Should 
assistance for 
the
trunk/lower 
extremity be 
combined 
w ith upper 
extremity?

Yes=6

BED RISE 
(BR)

No=5 No
answer=2

Action- 
equivocal 
response. 
Combine & 
review after 
analysis.

Is the Verbal 
cueing’ score 
acceptable as 
it is or should 
there be 
different 
scores for 
verbal cueing 
for safety 
reasons’ and 
verbal cueing 
for 'prompting 
to complete 
the task’? 
Should 
item
included?

Yes= No=4 NA=1

this
be

Yes=13

Is the
description of 
the chair 
acceptable or 
should the 
chair
dimensions be 
given?
Is the Verbal 
cueing’ score 
acceptable as 
it is or should 
there be
different 
scores for 
verbal cueing 
and
supervision?
Should
‘assistance of 
one’ be

Description
acceptable=8

SIT TO STAND 
(STS)

Dimensions" Standardise No 
2 w rt answer* I

patient=2

Acceptable 
as it is=10

Not
acceptable=l

No
answer=2

Yes=2 No=5 No
answer=6

Action- 
verbal 
cueing isq.

Action- 
retain item.

Action-
rctain
description.

Action- 
retain score 
isq.

Action- 
majority of 
those who
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subdivided 
further using 
FIM
definitions?
Are the Yes=5 No=3 No
compensations answer=5
listed
acceptable?

Should
item
included

Should
item
included?

this
be

this
be

Yes=13

Should
FIM
definitions
included
assistance

Yes=13

the Yes=3

be
for

STANDING ABILITY &t STABILITY 
(Stand)

REACH &t LIFT  
(R&rL)

No=6 No
answer=4

Should this Yes=13
item be
included?

BEND &t REACH  
(B&rR)

Is there a need Yes=6 No=4 No
for a answer=3
compensation
section?

Should the Yes=2 No=5 No
FIM answer=5
definitions of 
assistance be 
included?

Should this Yes=13
item be

answered 
indicate 
‘no’. Do not 
change. 
Retain list. 
Can be 
amended in 
future as 
required 
since does 
not affect 
scoring. 
Action- 
retain item.

Action- 
retain item.

Action- 
majority of 
those who 
answered 
indicate 
no- do not 
include 
FIM
definitions. 
Action- 
retain item.

Action- 
majority of 
those who 
answered 
indicate 
‘yes’, retain. 
Action- 
majority of 
those who 
answered 
indicate 
no- do not 
include 
FIM
definitions. 
Action- 
retain item.
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included?

Is the gap 
between 1 and 
2 too much 
This domain is 
to consider 
lower 
extremity 
endurance 
hence no 
upper
extremity use 
is ideal. Is this 
acceptable?

Yes=5

Yes=6

REPEA TED SIT TO STAND 
(RSTS)

No=2 No
answer=6

No=l No
answer=6

Should this Yes=9 No=3 Notsure=l
item be
included?

GAIT ABILITY 
(GA)

Is 4 Acceptable=5 Sub- No
acceptable? Or divide=5 answer=3
should it be 
subdivided?

Should this be 
included?

On the basis of 
inclusion of all 
the previous 
sections, does 
this section 

be 
or 
be

need to 
included 
should it 
optional? 
If it 
removed.

Yes=12

is
do

No=0 No answer 
=1

GAIT PATTERN 
(GP)

Include=5 Optional=5

all the sections

Remove 
sections=2 
No detail

No
=2

answer Missing 
data from 
instrument 
-1

Do not 
disturb=4

NA=1 MD4

Action- 
w'hile the 
function is 
to consider 
LE
strength,
additional
sections
were
included
w ith a view
to
reviewing 
after 
further 
evaluation. 
This was 
also in view 
of the poor 
response to 
this
question.
Action-
include
item.

Action- 
equivocal 
response. 
Retain isq 
and review 
after next 
evaluation. 
Action- 
retain item.

Action-
equivocal
answer.
Retain and
review in
future
analysis

Action- as 
above.

122



C hapters Results

need to be provided, 
included?
The
respondent 
was asked to 
indicate the 
section they 
considered 
should be 
removed if 
they answered 
‘remove 
sections’ to 
this answer.
Is the Yes=4 No=3 NA=5 MD=1
information on
compensations
necessary?
If the Yes=4 No=0
information on
compensations
is retained. Is
it acceptable?

Feedback from this exercise yielded the third and final iteration of the new SOM 

and the remainder of the work on validity and reliability was performed on this 

final version (Appendix 9), with a \iew  to creating the final version of the scale.
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5.4.3 Criterion validity

For the purposes of this study, concurrent and predictive criterion vaHdity was 

examined by comparing scores on the new instrument with scores on two 

rehabihtation measures' the Elderly Mobility Scale (EMS) (Smith, 1994) and the 

Performance Oriented Assessment of Mobihty (POAM) (Tinetti, 1986) (Appendix 

10).

Seventy'five older people in receipt of physiotherapy rehabilitation participate, 

yielding 73 complete data sets (2 sets had missing data and were excluded from the 

analysis). They aged from 60-95 years, with a mean age of 79 years (standard 

deviation 7.3 years). Seventy-five percent of the participants were female. Resaons 

for referral to physiotherapy varied- stroke rehabilitation (18%), falls management 

(15%), mobility rehabihtation (50%), mobility & balance rehabilitation (12%), gait 

re-education (2.7%), strength training (1.4%) other reasons (1.4%).

Table 5.10 illustrates the participants’ basehne scores for the

■ Elderly Mobility Scale (EMS)

• Problem-oriented assessment of mobility-gait subscale (POAM- 

G) and Problem-oriented assessment of mobility-balance 

subscale (POAM-B). These are the two sub-scales of the POAM.

■ The new SOM with the gait pattern section included (NS-total)

■ The new SOM with the gait pattern section excluded (NS-GP)

It was not clear from an earlier part of the content validity methodology that the 

gait pattern (GP) sub-section should be included; hence analysis was performed 

w ith it included in the total score and also when it was excluded.
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Table 5.10 Summary statistics, baseline scores- total sample

Available range Mean (sd) Range

EMS 0'20 13.8 (5.3) 0-20

POAM'G 0'12 6.4 (3.8) 0-12

POAM B 016 8.9 (4.4) 0'16

NS'total 0'95 60.2 (22.4) T90

NS'GP 0'55 30.6 (13.1) T50

Table 5.II illustrates the correlation matrix for the admission scores on all the 

instruments used. A Spearman’s rank correlation co-efficient are utilised 

throughout as the appropriate correlation co-efficient for ordinal data.

Table 5.11 Correlation matrix- baseline scores, all instruments.

EMS POAM-B POAM-G NS-GP

POAM-B 0.79

POAM'G 0.73 0.65

NS-GP 0.80 0.86 0.61

NS'total 0.78 0.82 0.72 0.96

A subset of the total sample (n=37) was measured at both admission and discharge. 

Length of stay was an average of 24 days (standard deviation 20 days, range 5-76 

days). Tables 5.12 and 5.13 illustrate the summary statistics (mean, standard 

deviation and range) for the admission and discharge scores and a correlation 

matrix demon.strating the relationship between admission and discharge scores for 

all instruments used.
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Table 5.12 Summary statistics, admission and discharge score (n =37)

Mean (sd) Range

Admission EMS 12.4 (5.9) 0-20

Discharge EMS 14.5 (5.6) 1-20

Admission POAM-B 6.5 (4.3) 0-14

Discharge POAM-B 9.1 (4.3) 0-14

Admission POAM-G 5.1 (4.3) 0-12

Discharge POAM-G 6.6 (4.4) 0-12

Admission NS-GP 34 (14.7) 1-49

Discharge NS-GP 33.9 (14,7) 3-51

Admission NS-total 50.9 (24.4) 1-89

Discharge NS-total 64.2(24.3) 3-88

126



chapter 5  R esuks

Table 5.13 Correlation m atrix- admission and discharge score

Discharge EMS Discharge POAM-B Discharge POAM-G

Admission NS-total 0.70 0.80 0.80

Admission NSGP 0.65 0.69 0.44
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5.4.4 Construct validity

Three constructs were investigated in this study

■ That the new SOM would have a strong association with two scales on 

mobility and balance and that it the new SOM would be at least as 

responsive as the POAM and the EMS- results outlined in 5.4.3.

■ That the new SOM would be able to discriminate between two groups of 

older people, namely those having rehabilitation and healthy, community 

dwelling older people

■ That the new SOM would contain not more that one constructs or factor.

5.4.4.1 Factor analysis

A principal components factor analysis was performed on the baseline data (n=78), 

which identified 1 eigenvalue of greater than 1- Figure 5.20. This contained all eight 

components of the new SOM and explained 70% of the variance within the data. 

This suggests that the components of the new SOM can be considered to measure 

one single domain.

Figure 5.20 Scree plot for factor analysis
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5.4.4.2 Community d  welling older people

Sixteen older people, who were self-reported healthy and not in attendance at 

physiotherapy at the time of the measurement participated in the study. Their mean 

age was 70 years (standard deviation 6.4 years, range 61'85). Figure 5.21.1 

illustrates the difference in score for the NS-GP in the community group and the 

group of older people who were participating in rehabilitation.

Figure 5.21.1 Score for NS-GP- Community versus rehabilitation groups
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Figure 5.21.2 Score for NS-total" Community versus rehabilitation groups

100.00-

80.00 -

1.00 -

40 .00 -

20.00 -

0.00 -

Communlty

Groups

To compare the medians of the two groups, the analysis used was a Mann Whitney 

test. For NS-GP the median for the community group was 55 (95% confidence 

interval (Cl) 54-55) and for the rehabihtation group 34 (95% Cl 29'38). The null 

and alternate hypothesis is as follows,

Ho: that there is a significant difference between the community and rehabilitation 

groups.

Hi: that there is no difference between the medians of the two groups.

Alpha is set at 5%. The test statistics (z) is 6.54, p<0.0001, hence Ho can be rejected 

and it can be inferred that there is a significant difference between the two groups. 

Similarly, for NS-total, the median for the community group was 95 (95% Cl 94-95) 

and for the rehabilitation group 64 (95% Cl 59'73). The hypotheses are the same; 

alpha is also set at 5%. The test statistic (z) is 6.54, p<0.0001, hence Ho can be 

rejected and it can be inferred that there is a significant difference between the two 

groups.
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5.4.5 Responsiveness

A sub'set of the larger sample of 75 older people was measured using the new SOM, 

the POAM and the EMS at admission and discharge. The average length of stay was 

24 days (standard de\iation 24, range 5'76). Figure 5.22 illustrates the range of 

admission and discharge scores for each of the scales. As mentioned previously, the 

POAM contains two subscales -  POAM-B (a balance sub'scale) and POAM-G (a 

gait subscale). For the evaluation of responsiveness, the total POAM score is 

evaluated. The boxplots identify the median (solid horizontal Hne), inter-quartile 

range (open box) and the range (end point if vertical lines)

Figure 5.22 Boxplots of admission and discharge scores
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The mean scores on admission for the EMS, POAM, NS-GP and NS-total were 

above their respective midpoints. The responsiveness of the data was considered by 

evaluation the effect size and the relative responsiveness of the three scales.

The effect size provides a ratio of the ‘signal to noise’ where the ‘signal’ is the 

change that occurs due to intervention and the ‘noise’ is the level of variability 

within the instrument. It uses the change in scores between admission and 

discharge and the standard deviation. Since each of the measurement instruments 

had differing total scores, all the scores were transformed to give a score out of one 

hundred using the formula.

I  [  I  I  I  I  I  I
A-EMS A-NS-GPA-NS D-EMS | D-NS-GP D-NS 

A-POAM D-POAM
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(Patient score/Total possible score) *100 (W right et al. 1998)

The general convention for effect sizes is effect sizes of less than 0.2 w ould 

be interpreted as small and 0.5 to 0.79 as moderate.

Effect sizes for the scales were as follows-

■ EMS 0.36

■ POAM 0.52

■ NS'GP 0.64

■ N S'total 0.51

Relative efficiency (Liang et al 1985) is a m ethod of comparing tw o scales to 

ascertain which is more responsive. Relative efficiency is calculated using the 

following formula

R e la tiv e  e ffic ien t ( X  versu s  Y) = (^X /  Ŷ)̂

W here X  is either the EMS or POAM and Y is the new SOM and 2  ̂is obtained by 

comparing the admission and discharge scores using a W ilcoxin Signed Rank test. 

A relative efficiency score of 1 would indicate that X was equally as responsive as Y, 

a scorc of >1 would suggest that X was more responsive than Y and <1 that Y was less 

responsive than X. The new scale should be at least as responsive as those used in 

existing practice.

Relative efficiency was tested for both the new SOM w ith  the gait pattern 

sub section (NS-GP) and w ithout this sub section (N S'total). Table 5.14 indicates 

the results.

Table 5.14 Relative Efficiency (RE) of the  new  SOM

Scales RE

NS'GP versus EMS 1.75

NS'GP versus POAM 1.50

NS'GP versus NS'total 0.96

NS'total versus EMS 1.82

NS'total versus POAM 1.56
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5.5 Reliability

As discussed in Chapter 2 and 4, in ter-rater reliability refers to the level of 

agreement between two or more raters using the same outcome measure on the 

same subject at the same time. This considers inter-observer agreement. Intra-rater 

reliability describes the level of agreement between scores obtained on a 

measurement of a subject, taken on two separate occasions, and where, for the 

purposes of analysis, no actual change is anticipated to have occurred within the 

subject. It considers the variation that occurs within an observer as a result of 

multiple exposures to the same subject (Streiner and Norman 1995).

5.5.1 Inter-rater reliability

5.5.1.1 Subjects &: rater

Fifteen older people who were in-patients in St. James’s Hospital participated in 

this study. Three raters participated in this evaluation and they (Rl, R2, and R3) 

concurrently measured the 15 subjects. A number of techniques exist for the 

analysis of such ordinal data. The kappa co-efficient is an index of agreement 

designed specifically for nominal and ordinal scales. While the output of the new 

measurement in this study appears to be continuous, it is, as in the case of many 

rehabilitation scales actually ordinal, since the output is neither interval or ratio 

data, hence methods such as the intra-class correlation coefficient are not 

appropriate in the analysis of this data. As previously, the total scale (NS-total) and 

the scale without the Gait pattern section (NS-GP) are analysed and presented.

5.5.1.2 Percentage agreem ent &r th e  kappa co 'c ffic ien t

The kappa co-efficient takes into consideration the extent to which a proportion of 

the amount of agreement between raters may be simply due to chance i.e. the 

proportion of agreement that exists between two sets of measurement when the 

proportion due to chance has been removed from both the numerator and 

denominator.

fe = Po -  Pc/ 1' Pc

Where Po is the observed proportion of agreement, Pc is the proportion of 

agreement due to chance.
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Cohen (1968) states that the above formula ‘quite reasonably yields negative values 

when there is less observed agreement than is expected by chance, zero when 

observ'ed agreement can be (exactly) accounted for by chance and unity where 

there is complete agreement.’ The weighted kappa co-efficient allows for partial 

agreement e.g. a difference of 1 or 2 points is acceptable. A system is employed 

where weights are assigned to cells within the contingency table. The most 

commonly used weighting system is quadratic weights where differences in one 

category are given a weight of 1 and differences in 2 categories a weight of 2̂  

(Streiner & Norman 1995, Cohen 1968). Table 5.15 outlines the percentage of 

agreement for each sub-section of the new instrument and the associated weighted 

k co-efficient.

Table 5.15 %agreement & kappa co-efficients for agreement between raters

Rater 1 and 2 Rater 2 and 3 Rater 1 and 3

Bed rise

Sit'tO' 

stand 

Stand 

Reach & 

lift

Bend &

reach

Repeated

STS

Gait

ability

Gait

pattern

agreement 

mean (sd) 

range

98.8(4.5) 
83.3-100

98.8 (4.5) 

83-100 

100

92 (13.5) 

67-100 

100

100

100 1

94.5 (4.8) 0.77

86-100

Weighted

^-statistic

0.97

0.96

0.99

0,95

Rater 2 and 3

% Weighted

agreement ^-statistic

mean (sd) 

range

98.6 (5.4) 0.96 

80-100

94.8 (10.8) 0.69

67-100

100 0.98

97.6 (8,9) 0.80 
67-100

97.6 (8.9) 0.98 

67-100

100 0.,99

100 1

90.7(9.2) 0.59

72-100

agreement 

mean (sd) 

range

97.4 (6.7) 0.93 
80-100

93.6 (11.1) 0.75 

67-100

100 0.98

94.4 (11.4) 0.93 

67-100

97.6 (8.9) 0.98 

67-100

100 0.99

100 1

92 (5.8) 0.89

83-100

Weighted 

Xr-statistic
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Total'GP 98.4(2.3) 0.99 97.9 (3.7) 0.98 97.1 (4.3) 0.98
95.5-100 88-100 88-100

Total 96.6(3.4) 0.97 95.4 (5.7) 0.94 95.4 (3.6) 0.97
90-100 83-100 87-100

5.5.U Bland &r Altm an

A further method of analysis has been described by Bland & Altman and discussed 

elsewhere (Chapter 2, Section 2.4). For both NS'GP and NS'total, the method was 

applied as foUowS'the differences between the measurements of RI and R2, R2 and 

R3 and Rl and R3 were calculated, as was the average of the each of the two sets of 

measurement. These two variables were plotted against one another. This gives a 

visual representation of the size of each difference and the distribution around zero 

-  Figures 5.23'5.28. If no difference existed between the two sets of measurements 

between raters, all the points would lie along 0. These figures also allows the 

observer to note how the differences may relate to the mean i.e. is more error likely 

to occur at a given point with the measurement range. The 95% limits of agreement 

can be calculated for each set of raters, as follows,

95% limits o f  agreem ent= mean o f  the differences ± 1.96 SDdifr 

They are listed below each o f  the figures.
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Figure 5.23 Bland &  Altman p lot- N S-total, Rl &  R2

♦

0

♦

♦  ♦

1 10 20 30 40 50 60 70 80 90 1

♦

♦

♦

Mean scores Rl &  R2

Rl &  R2 '  95% limits of agreement are -6 .4  to +6.8. 

Figure 5.24 Bland &  Altman plot N S-total, Rl &  R3

♦  ♦  ♦

1 10 20 30 40 SO 60 70 80 90 1 0

Mean scores Rl &  R3

R1& R3 ' 95% limits of agreement are -4 .6  to +5.9.
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Figure 5.25 Bland &  Altman plot N S-total, R2 &  R3
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   ^ -------------
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Mean scores R2 &  R3

R2& R3 - 95% limits o f agreement are -8 .3  to 9.2.

Figure 5.26 Bland &  Altman plot NS-GP, R1 &  R2

2  -0,4 
Jj

10 15 20 25 30 35 40

Mean scores RI &  R2

R1& R2 - 95% limits of agreement are -1 .3  to +0.6.
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Figure 5.27 Bland &  Altman plot NS-GP, R l &  R3
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Figure 5.28 Bland &  Altman plot N S'G P, R2 &  R3

3

2

1

0

-1

-2

-3

R2 & R3 - 95% limits o f  agreement are -2 .3  to +2.2.

—̂ ♦ ♦  ♦  ♦    ♦  ♦  ♦
10 15 20 25 30 35 40

Mean scores R2 &  R3

10 15 20 25 30 35

 ♦ -

40

138



Chapter 5  Results

5.5.2 Intra-rater reliability

5.5.2.1 Subjects and rater

Twenty older people who were in-patients in St. Jam es’s Hospital participated in 

this study. One rater measured the participants at time 1 (Tl) and w ith in  24-48 

hours thereafter (T2).

5.5.2.2 % agreement and weighted kappa coefficients.

Table 5.12 illustrates the percentage agreement for each section of the scale.

Table 5.12 % agreement &£ weighted K coefficient between Tl and T2

% agreement W eighted k-statistic

mean (sd)

range

Bed rise 87 (21) 0.73

40-100

Sit'tO 'Stand 96 (12) 0.88

57-100

Stand 91 (17) 0.86

33-100

Reach & lift 87 (22) 0.86

40-100

Bend & reach 97 (13) 0.97

40-100

Repeated STS 89 (20) 0.90

40-100

Galt ability 96 (11) 0.87

57-100

Gait pattern 92 (9) 0.56

77-100

NS-GP 93 (7.5) 0.93

75-100

NS'total 97 (5.1) 0.95

87.5-100
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5.5.2.3 Bland &t Altman method

For the total score of the new SOM- NS-total and the total score without the gait 

pattern sub-section' NS-GP, the differences between the measurements taken at 

time 1 (Tl) and time 2 (T2) were calculated, as was the average of the two sets of 

measurement. These two variables were plotted against one another. This gives a 

visual representation of the size of each difference and the distribution around zero 

-  Figures 5.29 and 5.30. If no difference existed between the two sets of 

measurements, all the points would lie along 0. These figures also allows the 

observer to note how the differences may relate to the mean i.e. is more error likely 

to occur at a given point with the measurement range.

P

a
O

Figure 5.29 Bland &  Altman plot for NS'GP

Mean scores Tl &  T2

95% limits of agreement for Tl & T2 are -5.7 to +6.2
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Figure 5. W Bland &  Altman plot NS'total
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The standard error of the measurement was calculated for both NS-GP and NS- 

total, thereafter the minimal detectable change at the 95% confidence level was 

calculated as described by Stratford (2004)- MDCgs = SEM*1.96*V2. Hence for the 

NS'GP and the NS total the change required between repeated measures to  ensure 

that the change can be attributed to more than simply measurement error is 5.5 and 

7.3 respectively.
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5.5.2.4 Internal consistency

Table 5.13 is an inter'item  correlation matrix, from this information, Cronbach’s 

alpha was measured to investigate the degree of internal consistency within the 

scale '  alpha = 0.783.

Table 5.13 Inter-item  correlation matrix

BR STS Stand R&L B&R RSTS GA GP

BR 1.00 .377 .223 .298 .332 .227 .248 .334

STS 1.00 .556 .613 .665 .811 .541 .548

Stand 1.00 1.00 .643 .513 .589 .580 .705

R&L 1.00 .743 .589 .591 .669

B&R 1.00 .660 .597 .619

RSTS 1.00 .507 .509

GA 1.00 .818

GP 1.00
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5.6 Summary of results

This section comprises a brief summary of the results of this work. Where 

appropriate comparisons are made between the data sets.

5.6.1 Surveys

Table 5.14 Survey findings- 1998 & 2003

Observation

Use of SOM

Scales/instruments 

reported as utilised

1998

Mobility' 54.5% 

Balance- 31.8% 

Parkinson’s'9.1% 

Stroke-36.4%

Exercise tolerance- 

30.8%

Gait disorders-14.3% 

Elderly Mobility Scale 

POAM gait &: balance 

Communication chart 

Get Up & Go Test 

Functional Reach 

Therapy outcome 

measures 

W ebster Scale 

Hoehn &r Yahr 

Motor Assessment 

Scale

Motor Club 

Assessment

2003

M obility-100% 

Balance-100% 

Parkinson’s-66.7% 

Stroke-60% 

Exercise tolerance-

Gait disorders-14.3%

Elderly Mobility Scale 

POAM- gait &r balance 

Berg Balance Scale 

Timed Up &: Go Test 

Functional Reach 

Rivermead Mobility Index 

W ebster Scale 

Hoehn & Yahr 

Motor Assessment Scale 

Motor Club Assessment 

Barthel Index

Functional Ambulation Category

Falls Efficacy Scale

9 hole peg test

Motricity Index

Range of motion to pain

Unified PD Rating Scale

Six minute distance test
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Barriers'frustrations Lack of time 

Issues with 

measurement 

properties e.g. 

repeatability, 

standardisation, 

sensitivity etc.

Confidence in the 

use of SOM

Shuttle test

Rate of perceived exertion 

Visual analogue scale 

Lack of time, knowledge, 

professional consensus, 

administrative support, 

resources.

Low priority

None meets clients needs

Lowest levels (25%) about 

creating own scale, knowing 

measurement properties to chose 

scale, comparing scores across 

baselines and linking OM data 

with other characteristics. 

Highest levels in having a clear 

purpose for measurement, 

operational issues such as scoring 

and tracking progress.

5.6.2 Requirements of an outcome measure

A number of activities were completed to ascertain information that would inform 

the development of the new SOM. The output of the first survey suggested that 

common themes existed within the answers to questions that asked PT’s what 

should be included within an assessment of various domains. The detail included in 

a new SOM should help in the creation of problem lists and should be responsive- 

hence the inclusion of sections dealing with compensatory strategies and higher 

level timed aspects of the majority of sub-sections. A number of questions remained 

unanswered after the final content validity exercise, to be revisited after the review 

of reliability.
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Table 5.15 Outstanding questions from content validity methodology

Should 
assistance for 
the
trunk/lower 
extremity be 
combined 
w ith upper 
extremity?

Action- 
equivocal 
response. 
Combine 
review^ after 
analysis.

&

BED RISE 
(BR)

A review of the BR scores does not suggest any pooling 
of data points around the score of ‘2’. This would 
suggest that this section should remain combined.

REPEA TED SIT TO STAND

Is the gap 
between 1 and 
2 too much

This domain is
to consider
lower
extremity
endurance
hence no
upper
extremity use 
is ideal. Is this 
acceptable?

Is 4
acceptable? Or 
should it be 
subdivided?

Action- 
while the 
function is 
to consider 
LE strength, 
additional 
sections 
were 
included 
with a \iew  
to reviewing 
after further 
evaluation. 
This was 
also in view 
of the poor 
response to 
this question 
Yes=5

Action- 
equivocal 
response. 
Retain isq 
and review 
after next 
evaluation.

(RSTS)
Additional items were placed in final version, 1-4 
allowed the participant to complete the task w ith use of 
the arms, in different times.
All potential scores from 0-4 were applicable to a 
proportion of the sample, suggesting that the use of 
UE’s should be retained.
The inter-item correlation matrix indicates that RSTS 
does not have strong relationships (r=0.23-0.66) with 
the other items in the scale, apart from STS and that its 
relationship to this item is 0.88.
RSTS requires repeated activity as opposed to one 
single activity and may mimic other functional tasks 
requiring repeated sub-maximal muscle contractions 
and as such should be retained in its final format.

GAIT ABILITY 
(GA)

As w ith Bed Rise, there was no clustering of the 
participants’ scores at this item. Contact guard 
assistance, supervision and verbal cueing all require a 
physical presence of another person and as such may 
not represent a relevant difference to the person who 
requires this help and the person providing it. Thus, it 
would appear to make sense to retain the item in status 
quo.
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On the basis of Action-
inclusion of all equivocal
the previous answer,
sections, does Retain and
this section review in
need to be future
included or analysis
should it be 
optional?
If it is 
removed, do 
all the sections 
need to be 
included?
The
respondent 
was asked to 
indicate the 
section they 
considered 
should be 
removed, if 
they answered 
‘remove 
sections’ to 
this answer.

GAIT PA TTERN 
(GP)

See section 5.6.3 below.
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5.6.3 Measurement properties-comparison between N S 'to tal and NS'GP 

Table 5.16 lists the majority of the measurement properties evaluated in this study.

Table 5.16 M easurement properties 

Property Analysis

Relationship withConcurrent

validity

Predictive validity

Discriminant

Responsiveness

Interrater

EMS, POAM'G, 

POAM'B using 

Spearman’s rank 

correlation 

coefficient 

Relationship with 

Discharge EMS, 

POAM'G, POAM' 

B using

Spearman’s rank

correlation

coefficient

Difference

between

community &

active

rehabilitation 

group. Mann- 

Whitney.

Effect size 

EMS=0.36 

POAM=0.52 

Relative efficiency 

compared to EMS 

and POAM 

°/o agreement &

N S'total 

EMS' 0.78 

POAM'B' 0.72 

POAM'G'0.72

Admission scores 

fMS;OH 
«^AM 'B:o1 |  

POAM'G'0.80

Able to

discriminate

0.51 > EMS 

0.51 < POAM

IMSZL81
» A M ';ia

95.4'96.6°/o

NS' w ithout GP

nFAM'B'O^
POAM'G'0.61

Admission scores 

EMS'0.65 

POAM'B'0.69 

POAM'G'0.44

Able to

discriminate

P.64 > EMS~ana 

POAM

EMS' 1.75 

POAM' 1.50

|97.1'98.4<i
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reliability

Intra-rater

reliability

Internal

consistency

weighted k 

coefficient 

Bland & Altman 

plots

°/o agreement & 

weighted k

coefficient 

Bland & Altman 

plots

Inter-item 

correlation co- 

efficient

0.94'0.97 1.98rOai

Majority of points Majority of points 

within limits of within limits of 

agreement agreement

971 93%
f .9 | 0.93

Majority of points Majority of points

within limits of within limits of

agreement agreement

GP correlates with

the other items in

the scale, ranging

from 0.3'0.8.

Sections highlighted in suggest a more successful outcome, albeit in some cases 

the difference in marginal. Physiotherapists who participated in the face and 

content validity suggested that the two most important functions of an outcome 

measure were that it would measure change (responsiveness) and that it would 

inform the development of a problem list. If the results of Table 5.16 are considered, 

then the new SOM may include the item on gait pattern, but could be optional for 

the individual PT, department or service, since the measurement properties 

without it are also robust.
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CHAPTER 6  DISCUSSION

6.0 Introduction

This chapter contains three sections, 6.1 a discussion of the sur\^eys of practice, 6.3 a 

review of the item selection and evaluation as part of the development of a new 

standardised outcome measure (SOM) and 6.5 a consideration of validity and 

reliability. After each section, a conclusion is presented.

6.1 Surveys

Two surveys were performed to consider the practice of physiotherapists working 

with older people in Ireland, specifically, in the context of their use of outcome 

measurements. Two different methods of data gathering were employed- a 

structured interview and later a postal questionnaire. The form.er was considered 

more appropriate in 1998 since, it was still the early stages of the use of 

standardised outcome measurement (SOM) in physiotherapy (PT) practice and 

this method of retrieval of information enabled any confusion about terms to be 

clarified. This also attempted to optimise the participation rate. The second survey 

of practice took place in 2003; on the same sample of same physiotherapy 

departments and this time took the form of a postal survey. This allowed 

comparison with the only other publi.shed comparative review of practice (Kay et al. 

2001). Senior physiotherapists were invited to participate in the surveys. These 

PT’s represent the specialists within the field of physiotherapy rehabilitation of 

older people and as such are the professional practice leaders. Their individual 

practice frequently reflects that of the members of physiotherapy staff in their 

departments and so the results of these surveys can be considered representative of 

practice in Ireland in dedicated departments of rehabilitation for older people. The 

participation rates of 88% and 75% are good although it is possible that those PT’s 

who did not respond were not using SOM and that some bias may exist within the 

results.

6.1.1 Use of standardised outcome measures

The extent to which SOM are used by physiotherapists (PT’s) working with older 

people in Ireland has increased in the five-year period from 1998 to 2003, as has the 

range of SOM employed. 100% of the participants now use a SOM in dealing with
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mobility and balance problems, compared to approximately 30-50% in 1998. To 

date only one other comparative survey of practice has been reported in the 

literature (Kay et al. 2001). Due to the contradictory nature of some responses in 

that study, the authors conclude that it is difficult to identify ‘whether or not 

overall use of client outcome measures in clinical practice has increased since the 

early 1990’s’. Nevertheless, the same authors also employed a focus group 

methodology in five Toronto centres and the results of this suggest that the idea of 

using outcome measures as an intrinsic part of PT practice is now widely accepted 

(Huijbregts et al. 2002). This increase in the use of SOM’s in Canada was not 

considered to be unique to physiotherapy and reflects the broad restructuring of 

the health care system in the 1990’s. This is similar to the two health strategies 

which have been introduced in Ireland since the 1990’s -  Shaping a hea lth ier fu tu re: a 

stra tegy fo r  effective healthcare in the 1990’s (1994) and Q^uality and Faimess' a health system 

fo r  y o u  (2001). Both strategies include, among other principles, those of 

accountability and quality of service.

The results of the 1998 survey in Ireland were consistent with other such 

surveys in the I990’s. Cole et al. (1995) reported on practice in Canada and noted 

that although 50% of PT’s reported using a SOM, 20% identified only one 

instrument. Chesson ct al. (1996) complete a survey of practice in Scotland in 1992 

among OT’s and PT’s and, while the methodology was slightly different to the 

Canadian survey, 447o of PPs reported using SOM. In this survey the author noted 

that SOM were more commonly used in ‘care of the elderly’ than any other 

speciality. Although the use of SOM’s for mobility was 54.5%, this was lower in 

other areas. Approximately I in 3 of the participants used a standardised method of 

measuring balance performance and a disease specific measure for stroke. In 2003, 

the use of SOM in Ireland had certainly increased but with regard to disease 

specific measures, for example, stroke and Parkinson’s disease/parkinsonim one 

third of PTs do not use a standardised method of measurement. W hile the 

prevalence of Parkinson’s disease in Ireland is not known, the European prevalence 

is estimated to be 1.6 per 1000 (National Council for Ageing & Older People, 1998). 

Stroke is reported to be the leading cause of acquired disability in adults and its 

prevalence increases with age (Irish Heart Foundation, 2000). Torenbeek et al. 

(2001) report that 75% of respondents to their survey, who worked in stroke
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rehabilitation, used SOM’s. Of the measures reported to be in use in stroke 

rehabilitation, only one was a stroke-specific measure, suggesting that change in 

this area is gradual.

Similar numbers of Pt’s do not employ a standardised instrument in the area 

of gait disorders and exercise tolerance. This is notable since, one of the barriers to 

achieving functional independence noted by PT’s who participated in another part 

of this research work, was the area of fitness/deconditioning. However, the SOM’s 

available to measure exercise tolerance, which are appropriate for use with older 

people with functional limitations, are limited and this may be explain why 1/3 of 

participants do not use them. Nevertheless, it is likely that there are a proportion of 

older people who are being treated by PT’s in Ireland for whom no standardised 

method of measuring their response to intervention is employed.

The range of instrument employed has increased since 2003. In the case of 

mobility, the most common instrument remains the Elderly Mobility Scale (Smith, 

1994). Two other instruments that specifically report on mobility status are the 

Functional Ambulation Category and the Rivermead Mobility Index. Only one 

respondent used the Performance Oriented Assessment of Mobility -Gait subscale 

(POAM'G) as the sole standardised method of measuring mobility; all others report 

using a number of different SOM’s. W ith respect to balance, the two most 

commonly used methods are now the Performance Oriented Assessment of 

Mobility Balance subscale (POAM B) and the Berg Balance Scale (Berg, 1989). Falls 

efficacy, the self-reported confidence in carrying out activities without falling, is 

used by 27% of participants, reflecting the aspiration to capture the impact of 

falling which is beyond physical capabilities. One unidimensional instrument is 

employed -  Functional Reach. The POAM-G is the only standardised method 

reported which is used for gait analysis. In stroke rehabilitation, three stroke- 

specific instruments are used- the Motor Assessment Scale, the Motor Club 

Assessment and the Motricity Index. Range of motion (ROM) to the point of 

reported pain was reported by 7% of respondents (n=l) and is not actually a SOM, 

since while ROM has reported measurement properties, its use in the context of 

pain in the shoulder post stroke has not been researched for validity or reliability. 

The Hoehn & Yahr staging reported by 26.6% of respondents is designed for use in 

Parkinson’s disease but it not designed to measure change in response to 

physiotherapy treatment. Of the three SOM’s reported for use in Parkinson’s
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disease, the Unified Parkinson’s Disease rating scale (UPDRS) is the only one 

which has a structure that would be suitable for physiotherapy intervention.

In 1998, when the first survey of practice was initiated, the questions sought 

to identify if SOM’s were being utilised among physiotherapists. At this time, both 

from within the profession and as a result of external trendswithin the health 

sendee, the incorporation of SOM into practice was desirable. This survey simply 

asked the question ‘are SOM being used?’ and it did not consider the nature of how 

SOM were being incorporated into practice. In 2003, the results of the survey 

demonstrate that for the majority of SOM employed, they are used at admission and 

discharge or indeed more frequently. Ten to twenty percent of respondents 

reported using SOM at admission only. The degree of attrition in the use of SOM - 

from admission to discharge- is less than that reported in the literature, albeit that 

the studies reported by Turner et al. (1996,1999) employ a different method for data 

gathering. The authors employed retrospective chart retrieval and the measures 

they investigated relate specifically to measures of impairment -pain, muscle 

strength and joint range of motion. The drop-off in the use of SOM’s for these 

aspects of intervention was from 21% to 2.5% for pain and from 64% to 10% and 

30% for muscle strength and range of motion respectively. This ‘attrition’ in the use 

of SOM’s through the course of a treatment cycle is also reported by Kirkness & 

Korner-Bitensky (2002) and Kay et al. (2001) and suggests that while SOM’s are 

used as part of PT management, the information they yield is yet to be fully 

incorporated into practice and decision making.

A review of self-efficacy' in the use of SOM’s reported by Irish PPs suggests 

that overall, they have a clear purpose for measurement- mean confidence 89% with 

a standard deviation (sd) of 11% and a range of scores from 70-100%. They are less 

confident about what to do with the information (mean 75%, sd 26%, range 0- 

100%). When it comes to the operational issues, they know what to measure for 

their client groups, how to administer and score the relevant SOM’s and how to 

track progress. For these activities, the mean confidence reported was 70-85%, with 

sd’s of 8-12%. Confidence is less absolute when it comes to using the generated 

SOM scores in a meaningful way (statements 9 and 10) and in the areas of 

knowledge about measurement properties (statements 2 and 3). This may reflect 

the fact that there are few continuing professional development courses in Ireland

' Self-efficacy measured as 0%  no confidence. 100% total confidence.
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available on the use of SOM’s in practice and during undergraduate training that no 

such modules were included in the curriculum. Furthermore, the Irish Society of 

Chartered Physiotherapists has not engaged in any strategic exercise to optimise 

the systematic use of SOM's in physiotherapy practice. It may also reflect the lack 

of an outcomes database to gather and use the output of SOM’s both at local and 

national level. Torenbeek et a l (2001) notes that of the five European countries 

included in their study, statistical use of outcomes data after they are gathered (in 

stroke and lov  ̂back pain) occurred in 17'90% of cases, with Ireland reporting the 

lowest level. Figure 6.1 illustrates the level of confidence between the results of a 

Canadian sample (Kay et al. 2001) and the Irish survey -  the statement number on 

the X-axis relates the statements previously discussed in Section 5.2.4. Given the 

difference in the attributes of the samples (rehabilitation of older people (Ireland) 

and all aspects of PT (Canada)), there appears to be little difference of note 

between the levels of confidence reported.

Figure 6.1 Confidence levels

fi
O  50 

G 40 

 ̂ 30ou
#  20 

10 

0

I

I II 11 nil.
5 6 7

Statement number

□  IRE 
HCAN

6.1.2 Frustrations and barriers

In the first survey of practice, participants were asked to identify any frustration 

they experienced with their current method of measurement- standardised or not. 

The reponses can be allocated to two main themes-

■ Issues with the measurement instruments/methods
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■ Operational issues 

The former represents the responses that describe frustrations with objectivity, 

standardisation, sensitivity and repeatabihty. The latter clearly suggesting that 

time and staffing were implicated in barriers to the use of SOM. The later survey, in 

2003, explored in more detail barriers that existed to the use of SOM’S' time 

remains a significant issue (65%), with problems that could be described as ‘local’ 

being administrative support (20%) and resources (20%). 20% of respondents 

noted that no outcome measures met their clients’ needs while more strategic 

issues which should be of interest to chnical interest groups and the ISCP is the 

issue of the lack of professional consensus in the choice of SOM and lack of 

knowledge. Figure 6.2 compares the responses of the Irish survey to a similar 

question asked by the Canadian Physiotherapy Association (Kay ctai 2001)

Figure 6.2 Barriers to use of SOM

These results compare the professional practice leaders (PPL’s) in Canada and their 

equivalent in Ireland but the Canadian sample includes all areas of PT practice. 

Nevertheless, time appears to be a universal obstacle to the use of SOM’s. 

Huijbregts et al. (2002) report that when discussing the issue of time, the Canadian 

PT’s in their focus groups, clearly identified time as relating to the identification of 

a suitable measure, its administration and scoring, and thereafter the interpretation 

of the results and not simply the use of SOM’s with patients or clients. The PT’s in 

this Canadian study also note that where an organisational mandate exists to use
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SOM’s, their utihsation is enhanced when there is expertise and support available 

at departmental level. These results identify the need for the investigation of 

methods that will minimise the time issues associated with the use of SOM. Novel 

software solutions, which aid in the interpretation of individual patient scores and 

are linked to the specific measurement properties of the SOM being employed, 

could be developed. Clinical guidelines, based on professional consensus, and with 

appropriate information about measurement properties, which suggest SOM’s for 

use in specific client groups could be developed in areas of common practice.

6.2 Conclusion

The surv'eys carried out in Ireland suggest that change has been occurring in the 

practice of physiotherapy measurement. This has occurred against a backdrop of 

reviews of practice in physiotherapy in Canada, the UK, and the US; the increase in 

the activities of some professional organisations throughout the world to optimise 

the systematic use of SOM’s in routine practice; and within Europe a recognition by 

the professional organisations that best prac tkc  requires the use of ‘a published, 

standardised, valid, reliable and responsive outcome measure’ (European Region 

WCPT, 2002). The review in Ireland focussed on one specific area of 

physiotherapy practice, namely, that relating to services for people over the age of 

65 years, and the results of this study cannot be applied beyond this area. 

Nevertheless, it is likely, given the national demand within health care services for 

increased accountability and the inherent recognition within the profession that 

outcome has to be quantified, that the systematic use of SOM’s is increasing in 

practice in general.

The results of the survey of Irish PT’s, in combination with findings of other 

studies suggest that a number of approaches may need to be taken to increase the 

meaningful use of SOM’s in physiotherapy practice. These include;-

■ Outcome measurement courses at undergraduate level to 

inculcate knowledge about interpreting reported measurement 

properties with a view to choosing an appropriate measure and 

using its output for clinical'decision making.

■ Similar courses at professional level.

■ Developing professional consensus about what SOM’s to use. 

This requires panels of experts to identify a review methodology
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for instruments relevant to the clinical field or client in question. 

Following a review of the relevant instruments, a number of 

SOM’s may be recommended for use within the area of practice. 

This review could form part of a set of clinical guidehnes or 

could exist as a stand-alone document.

These suggested actions might relieve some of time pressures reported by PPs as 

being a barrier to their use. They also may improve the confidence of PT’s in their 

choice and use of SOM’s in practice.

■ Technological solutions using artificial intelligence paradigms 

and case'based reasoning may also be a method of optimising 

the use of the output of SOM’s. In the future it is likely that 

personal digital assistants (PDA’s) may become part of e health 

solutions to health care planning and decision. Software 

programmes which support interpretation of the results on 

SOM’s may enable PPs to use the information generated by 

SOM’s to plan interventions and predict outcomes, based on 

their measurements.

6.3 A review of the item selection and evaluation as part of the development of 

a new standardised outcome measures (SOM)

The methods used to consider face and content validity in this study were two- 

fold. In the initial stages, information was sought, in a broad sense, from PT’s about 

what should be included in an assessment of various domains in physiotherapy and 

two specific diagnostic groups- stroke and Parkinson’s disease/parkinsonism. The 

information could be categorised as impairments of structures or functions and 

disabilities/limitations of activities. The extent to which functional activities such 

as transfers, sitting to standing, walking ability, stability in the context of 

movement, were represented across the physiotherapy domains^ and diagnostic 

groups^ supported their inclusion in the first version of the new scale. While 

aspects of fitness/deconditioning/exercise tolerance were recognised as a barrier to 

achle\ing functional independence, it was considered beyond the scope of the 

development of this new SOM.

 ̂M obility, balance, gait, exercise tolerance
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Bed rise or lying to sitting was included since difficulty with this task is a 

problem that can affect a proportion of older people and may limit independence. It 

has been reported to be a problem for 6'8% of community-dwelhng older people 

and at least 63% of older people in residential care (Alexander et al. 2000). Normal 

bed rise (flat bed with l-inch firm padding) is characterised by transient use of the 

upper extremities, almost simultaneous trunk flexion and lower limb movement off 

the bed, a pivot on the hip and the feet clearing the surface. Normal rise times have 

been reported for community dwelUng older people (Alexander et al. 1992) and 

these were incorporated into the higher end of the scoring scheme. This task 

requires trunk strength and co-ordination of movement; and performance 

(movement and time) on this task has been shown to differ between community- 

dwelling older people and those living in residential care (Alexander et al. 2000). 

Rofelli ct al. (1996) obser\'cd that performance on a scale to measure bed rise 

difficulty could be poor despite high scores on other scales of functional ability 

suggesting that performance on this task might be able to detect early and/or mild 

disability. During the development stage of the new SOM, there were two 

opportunities to identify whether items should be retained. W hen the first 

iteration of the new SOM was being considered, the participating PP s were asked 

to rank the importance of the inclusion of each item, with 0 being ‘not at all 

important’ and 5 being very important. The median score for this item was 5 

indicating the PT’s considered it an important item to retain. On reviewing the 

second iteration of the new SOM, 9 of the 13 participants felt it should be included. 

Consistent with Bofelli et a l  (1996), there was not a strong association with bed rise 

performance and the other activities in the new SOM. This item may enable subtle 

changes in performance to be observed and it provides information deemed to be 

important by PT’s for inclusion in a scale of functional abilities.

Sit'tO 'Stand and repeated sit'to -stand  were both included in this scale, 

since the ability to rise independently from a chair is fundamental to functional 

independence. Analysis of the performance of this task, as well as the measurement 

of ability, can indicate the source of factors that may be limiting independence 

(Schenkman et al. 1996). The time taken to perform a single chair rise correlates 

with the power in the extensor muscles of the lower limb and is also reported to 

correlate with walking speed in older men and women (Bassey et al. 1992).
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.AJthough balance could be considered to have a role in chair rise, Schenkman et al. 

(1996) investigated the relative importance of both strength and balance in chair 

rise and reported that lower extremity strength is the stronger predictor of success. 

Repeated chair rise ŵ as included as a measure of power in the lower extremities. 

Muscle power can be measured using an isokinetic dynamometer and these are 

increasingly available in physiotherapy departments, however the use of functional 

activities to estimate this parameter may be more informative for functional 

performance (Schenkman et al. 2002. On both occasions, when asked, PT’s 

considered this to be a very important item for inclusion (rank of 5, 13/13 suggest 

inclusion).

Bend &t reach and lift & bend, standing ability &  stability' In this study, 

stability was reported as being one of two main barriers to the achievement of 

functional independence. ‘Balance’ was reported a being important to include in 

assessment of mobihty, balance, gait, stroke and Parkinson’s disease/parkinsonism. 

Thus, some method of quantifying stabihty needed to be included in the new SOM. 

These components represent two aspects of the control necessary for functional 

balance- balance in a steady state and anticipatory postural control (Shumway- 

Cook & Wollacott, 2001). The third aspect of postural control is ability to 

withstand perturbation. Asking a patient fo withstand a ‘nudge’ traditionally tests 

it. The difficulty in this regard is the replication of the extent of the ‘nudge’. The 

three aspects of balance activity included in the new SOM received median scores 

of 4.5'5 in the first evaluative exercise. Thereafter, the agreement to include all 

three was also unanimous. They all correlate with one another but not to the extent 

that one item should be excluded.

Gait ability aims to capture not simply information about ability but also 

speed. Reference values exist for both men and women who are independent and 

ambulatory (Bohannon et aL 1996). Comfortable walking speed may be influenced 

by variables such as calf strength and health problems (for men) and calf strength, 

leg pain and customary activity (for women) (Bendall et al. (1989). Use of a walking 

aid such as a cane has been associated with gait speed that is significantly faster 

than walking with a frame (Bassey et al. 1992). In this study, those older people 

using walking frames walked 3.6 times slower than those who were independent or 

used a cane. Unsurprisingly, gait ability correlated highly with gait scores on the 

gait pattern component of the new SOM (rho 0.82) and also strongly with other
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functional aspects of the new SOM. Its inclusion was considered Very im portant’ 

by all PT's in the first evaluation of the SOM and all who answered (12/13) 

suggested it be retained in the second evaluation.

The retention of the gait pa tte rn  subsection of the new SOM was clearly 

identified as Very im portant’ by all who participated in the first evaluation of the 

new SOM. For the second evaluation, the respondents were asked to state w hether 

this item should be optional. 10 respondents answered the question, 5 in favour of it 

being optional and five against. The item was retained and its final inclusion is 

discussed below.

As discussed in Chapter 2, no definitively agreed methods exist to consider 

the issues of item selection and evaluation in the literature. For the most part, the 

methods used employ groups of users, generally expert users, to enable professional 

consensus. The new SOM was compared to the most commonly used SOM’s at the 

time of completion of the survey in 1998' the Elderly M obility Scale (EMS) and the 

Performance Oriented Assessment of Mobility (POAM). The methods used for the 

generation of these scales were reviews of the published literature. No professional 

judgement of the items or scoring was sought. This study used a combination 

approach to the development of the new SOM review of literature, clinical 

expertise, and requirements expressed by potential users, a review of included 

items by experienced users and finally a review of measurement properties. 

Increasingly this type of methodology is reported in the literature (Powell &  Myers 

1995, Platt et al. 1998, McIntosh ct al. 1999) and the greater the involvement of the 

end'Users in any design procedure, the more likely their satisfaction w ith  the final 

product.

The items in this new SOM were designed for use in the clinical setting, 

with a view to combining the scores on the individual components, to yield a 

composite score. The W orld Health Organisation International Classification of 

Functioning, Disability and Health (2001) aims to provide a unified and standard 

language and framework for the description of health and health-related states. It 

notes that for the quantification to be used in a universal manner, assessment 

procedures need to be developed through research (W H O, 2001 p22). The output 

of the individual components of the new SOM could be used as a means of applying 

the W H O performance qualifiers. Broad ranges of percentages are provided for 

those cases where standards are available to quantify the limitation. ‘Moderate
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problem’ is defined as up to half the scale of total difficulty. The items is this new 

SOM could be used to inform the following activities described in the ICF chapter 

on mobility:-

■ d410 Changing and maintaining body position

■ d430 Carrying, moving and handUng objects

■ d450 Walking and moving.

6.4 Conclusion

Item selection for the new SOM was informed by a number of different sources. The 

aim of using a variety of sources and a number of iterations was to optimise the 

design of the version of the scale for final evaluation in the context of this study. 

This scale was designed primarily for use by physiotherapists in Ireland but there is 

nothing to prevent its use in other EngUsh'Speaking countries or indeed for 

translations to be employed for its use in other countries. There are no exphcit 

cultural indicators within the new SOM that would prevent this from occurring. 

One potential international application for this instrument is how performance of 

the various items or subsections within the scale, could be used in the application 

of the World Health Organisation ICF indicators of activity hmitation. Further 

work would be required to ensure the reliability of the application method both 

between and within raters.

6.5 Measurement properties of validity and reliability 

6.5.1 Criterion validity-predictive and concurrent validity

As discussed in Chapter 2 (2.1.3 pl2), traditionally criterion validity considers the 

performance or accuracy (Feinstein, 1987) of the new instrument by comparing it to 

a gold standard. The level of agreement between the two sets of measurements is then 

examined, using an ‘appropriate indicator of agreement’ (McDowell 6a: Newell, 

1996). It can be either concurrent or predictive. In rehabilitation ‘gold standards’ 

rarely exist, and accepted practice is to compare the new SOM to existing SOM’s. 

In the case of the POAM, it has been used as the ‘gold standard’ in the evaluation of 

concurrent validity of the FEMBAF, Bed Rise Difficulty (BRD), SturdyGrip and a 

number of measures of postural sway (Lichtenstein et aL 1990, Thapa et al. 1994, 

Bofelli et al. 1996, DiFabio & Seay 1997, Cooper & Stewart 1998, Stokes et al. 1998). It 

is widely used as an outcome measure in rehabilitation research. The Elderly
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Mobility scale was also utilised since it was the only relevant standardised outcome 

measure used in practice in Ireland at the time. The relationship between NS-total 

and NS'GP scores on admission were strongly related to discharge scores as 

measured by the EMS (0.70 and 0.65), suggesting that the new SOM can be used to 

predict mobility status. Equally, the relationship was strong between the admission 

scores on the new SOM and the balance subscale of the POAM (0.80 and 0.69), 

suggesting that admission scores are predictive of balance performance. 

Unsurprisingly, the association between NS-total on admission and the 

performance at discharge on the POAM-G is stronger (0.80) than the relationship 

between the NS'GP and POAM-G (0.44), suggesting that without the gait pattern 

subsection, the new SOM is not predictive of gait performance on discharge. 

Obviously this provides no information about gait ability, which is a separate 

section in the new SOM and not featured in POAM-G. Concurrent validity 

explores the relationship between measures on the NS-Total and NS-GP with the 

EMS and POAM-B and POAM-G and has been discussed previously.

6.5.2 Discriminant validity

Among the healthy community dwelling older people, all participants attained the 

total scores in bed rise, sit to-stand, bend and reach, lift and reach. 17 attained the 

total score in gait pattern, one participant scored 39/40.13/18 attained the top score 

in standing ability and stability. The task that proved most difficult was tandem 

stance with the eyes closed. It is possible that performance on this task would 

improve with practice but this was not allowed in this trial. One participant (aged 

78 years) scored two points below the total score, with slowness in repeated sit-to- 

stand and gait speed being the areas where he did not attain a high score. It is 

unclear why these scores were lower than those of his counter-parts. Using timed 

data allows fine discrimination to occur in high functioning older people. Small 

changes in performance in older people who themselves report no difficulty have 

been shown to be predictive of changes in mobility status in a two-year follow-up 

period (Pine et al. 2002). It is possible that scores at the high end of this scale could 

be used to screen for slight changes in performance that require further evaluation 

to initiate a programme of exercise which may prevent later mobility problems.
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6.5.3 Responsiveness

Many of the frustrations noted by participants in the first survey of practice in 1998 

related to the sensitivity of the methods employed- both standardised and non- 

standardised. When asked v^hat they thought the attributes of an outcome measure 

should be, it clearly emerged that an outcome measure should measure change. For 

a SOM to capture change, it should not be disposed to a ‘floor’ or ‘ceiling’ effect. The 

developer of the POAM suggested that the POAM and other tests of functional 

balance ‘are not sensitive enough to pick up the changes’ due to interventions 

(Tinetti, 1993) and this may be due to the range of scores available within the scale. 

Despite this the POAM is widely used in rehabilitation research as an outcome 

measure, lending support to its responsiveness, although no formal evaluation of 

this has been reported. In reviewing the EMS, no report has been made of its 

responsiveness, and within its construction, there are perhaps some reasons why 

this property might be limited. For example, scoring within the section which 

evaluates sit'to'stand moves from a score of 1 (needs help of one person), which 

could range from supervision to physical assistance to a score of 2, which is 

independent in greater than 3 seconds. This scoring system may not be able to 

reflect relevant chnical change in performance of the function of sit to'stand. The 

methods used to evaluate responsiveness of the new SOM are effect size and 

relative efficiency. Effect sizes for the new SOM were greater for the version 

without the gait pattern item. The effect size of 0.64 suggests that the new SOM 

will be moderately sensitive to change within a group of older people participating 

in rehabilitation. In this preliminary review of the measurement properties of the 

new instrument, it was more responsive to change than the EMS (effect size 0.36) 

and the POAM (effect size 0.52). Including the gait pattern subsection wdll lessen 

the new SOM’s responsiveness and this is explained by the relatively smaller range 

of scoring options in this item, which is essentially dichotomous i.e. 

normal/abnormal. The second method of analysis performed was an investigation of 

the relative efficiency of the new SOM compared to the EMS and POAM. One of the 

constructs (construct validity 6.5.4) established prior to the evaluation of the new 

SOM was that it would be at least as responsive, if not more so, that the commonly 

used SOM’s. Both versions of the new SOM were more sensitive than the EMS and 

POAM.
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Responsiveness to change is a property of outcome measures that was often 

neglected in the development and evaluation stage of a new method of 

measurement. Many instruments entered practice without any clear indication of 

the important property (Cole et al. 1995, Liang et al. 1995). More recently, the 

description of the development of new instruments often includes a report of this 

property and SOM’s with moderate to high levels of responsiveness are used in 

physiotherapy practice (Mao et al. 2002, Trombly et al. 1998). On a day-to-day basis 

what may be of more relevance to individual practitioners is the MDC9 5  -  the 

minimal detectable change and this is discussed below (6.4.6 reliability). The 

ability to measure change due to intervention is important to ensure effectiveness, 

quality and accountabiUty. Measures that are insufficiently responsive may not 

capture change in functional status regardless of how effective the intervention may 

be. Equally, changes may be reported in the status of individuals or groups of 

patients that are nothing more than measurement error. The ability to 

appropriately interpret change scores must be informed by the measurement 

properties of the SOM.

6.5.4 Construct vaUdity

One of the constructs investigated in this study of the measurement properties was 

that the new SOM would display a strong association with two commonly used 

extant SOM’S' the EMS and the POAM-B and POAM-G. McDowell & Newell 

(1996) report that a correlation of 0.6 between two measures represents an 

'extremely strong association’. They and Helmstadter (1966) also describe how  

when the output of two measurements is compared, the maximum possible 

correlation between them is the square root of the product of their respective 

reliabilities. Hence, the results of the comparison of the NS-GP and the NS-total 

with the EMS and the POAM-G and POAM-B, should be considered in light of the 

above. Reliability coefficients are not reported for the EMS in the first pubhcation 

on the instrument, however in a paper by Prosser & Canby (1997) the reliability 

coefficient for inter-rater reliability is reported as 0.88. A similar coefficient was 

generated, for the purposes of this analysis, for NS-GP (0.99) and NS-Total (0.98). 

Hence, the maximum correlation possible between the EMS and NS-GP and NS- 

total is 0.93. The results of this study illustrate that there is a strong relationship 

between NS-GP and the EMS (Spearman’s rho 0.80) and between NS-Total and
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EMS (rho 0.78). In the initial work on the POAM (Tinetti 1986), the measures of 

reliability used were percentage agreement and kappa coefficients, and in the few 

publications on its reliabihty (Cipriany'Dacko et al. 1997, McGinty et al. 1999,Roller 

et al. 2001) none report a Spearman’s rank correlation coefficient, therefore it is not 

possible to calculate the maximum correlation possible between the new SOM and 

POAM'B and POAM-G. Nonetheless, the relationship between NS-GP and NS' 

Total and the POAM'B is strong, rho'0.86 and 0.82. The relationship between the 

two versions of the new SOM and POAM-G is less strong G.61'0.72 but still in the 

region described by McDowell & Newell as a strong association.

This method of relating the performance of a new SOM against another set 

of measures, during the development phase of a new SOM, is widely reported in the 

physiotherapy literature. There is no consensus about which measures the new one 

should be compared. Podsiadlo & Richardson (1991), in the development of the 

timed Up & Go, compared it to the Berg Balance scale (-0.81), gait speed (0.61) and 

the Barthel Index ('0.78). C ollen et al. (1991) compared the new Rivermead Mobility 

index with the Barthel Index (0.91), the Functional Ambulation Category (0.89), 

and the six'minute distance test (0.63). In this study, the choice on what to 

compare the new measure against was the most commonly used SOM’s in Ireland 

at the time, namely the EMS and the POAM.

A second construct was that the new SOM would be equally as responsive 

as the standardised outcome measures in common use. This has been demonstrated. 

The third construct suggested that the items in the new SOM would be explained 

by one factor or domain. Using principal components factor analysis, one factor 

emerged containing all the items with the scale. The factor analysis identified only 

one item with an eigenvalue of greater that one, illustrated in the scree plot (5.4.4.1 

pl28). This illustrates the unidimensionality of the scale and as a method to 

investigate the number of domains or as an item reduction exercise has been 

reported in the development of the Hierarchical Assessment of Balance and 

Mobility (MacKnight & Rockwood 2000), the Physical Therapy Outpatient 

Satisfaction Survey (Roush & Sonstroem 1999).

164



chapter 6 Discussion

6.5.5 Reliability- inter-rater, intra-rater and internal consistency 

If an instrument is not shown to be reliable, it is of limited use in clinical practice. 

Both versions of the new SOM were evaluated for reliability. The methods 

employed have been reported for the same purposes in the physiotherapy literature. 

Percentage agreement and kappa or weighted kappa coefficients have been used to 

evaluate the degree of rehability for many outcome measures with similar ordinal 

outputs- POAM (Tinetti, 1986), the Berg Balance Scale (Berg, 1989), the Postural 

Assessment Scale for Stroke (Mao et al, 2002), Ashworth Scale for tone (Pomeroy ct 

a l 2000, Gregson ct a l 2000). Other methods are also reported such as correlation 

coefficients (Prosser & Canby, 1997), and the Mann W hitney test (Smith, 1994) but 

these have limitations and were discussed in detail in Chapter 2. In addition the 

intraclass correlation coefficient is often reported (Lim et al. 2005, Platt ct a l 1998) 

but this type of analysis is appropriate for data that is continuous and not ordinal 

(Shrout &: Fleiss 1979, Eliasziw c ta l  1994, Rankin & Stokes 1998).

The percentage agreement between three raters for both versions of the new 

SOM was high, 97-98% for the NS-GP and 95-96% for the NS-total. Kappa 

coefficients ranged from 0.94-0.99. These weighted kappa coefficients are very good 

(Brennan 6s: Silman, 1992). Similar results were demonstrated for intra-rater 

reliability. The Bland and Altman method (Bland & Altman, 1986) for reviewing the 

agreement between two sets of measurements plots the mean difference between 

the two sets of measurements (either two different times or two different raters) 

against the difference of the two sets of measurements. The authors suggest that 

the mean difference represents the estimated bias and the standard deviations (sd) 

of the differences would measure the ‘random fluctuations’ around the mean (Bland 

& Altman, 1995). They recommend 95% hmits of agreement should be calculated to 

inform the reviewer of how far apart the two sets measurements were likely to be 

for most individuals. A review of all the Bland and Altman plots generated for both 

inter and intra-rater reliability indicates that the majority of observations fall 

within the acceptable limits of agreement. This supports the reliabihty of the two 

versions of the new SOM.

In addition the MDC95 was calculated. It is this figure that is will probably 

be more meaningful on a day-to-day basis for physiotherapists using this scale, 

since it is the figure that will inform them if true’ change has occurred rather than 

just measurement error. The MDCg^ was calculated as 5.5 for NS-GP and 7.3 for NS-
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total. This method of calculating the MDC has been reported for the Fugl'M eyer 

assessment of sensorimotor recovery after stroke (Sanford a  al. 1993), the Berg 

Balance Scale (Stevenson, 2001) and the Roland Morris Questionnaire (Stratford 

1996b, 1998), all of w hich are SOM’s w ith  ordinal data. However, this m ethod of 

calculation should be considered w ith  caution since the statistical approach 

employed to generate the MDC subjects ordinal data to an arithm etic function that 

may not be appropriate.

It is useful to compare the reliability of the new SOM w ith  the tw o most 

commonly used SOM’s in 1998. The intra-rater reliability of the EMS has never been 

reported. The inter-rater reliability has been reported, b u t bo th  methods used are 

not optimal for this analysis. Smith (1994) compared the means of the tw o sets of 

measurements generated by tw o rater (inter-rater reliability) and noted no 

significant difference between their scores. Prosser &  Canby (1997) reported the 

Spearman’s rank correlation coefficient as 0.88. In the first publication describing 

the POAM, Tinetti (1986) reports that agreement existed for 85% of items between 

a nurse and a physician and where differences existed the to tal score never differed 

by greater than 10%. In order to compare the reliability of the POAM to the new 

SOM, reference is made to  the paper published by Cipriany'Dacko el al (1997), 

which is similar to the methodology used in this study. The authors report that the 

percentage agreement between their physiotherapy raters as ranging from 73-90% 

with kappa coefficients ranging from 0.57-0.82. It w ould appear that the percentage 

agreements for the new SOM were marginally greater than those reported for the 

POAM. Hence the new SOM is at least equally as rehable as one of the commonly 

used SOM’s. There have been no publications that describe effect sizes or the MDC 

for either the EMS or the POAM.

6.6 Tw o versions of th e  new  SOM

During the evaluation of content validity, it emerged that there was no consensus 

about w hether the section that described gait pattern  should be included or 

optional. It was decided to evaluate the measurement properties of the tw o versions 

of the new SOM w ith  a view to making a final decision thereafter. Table 5.16 in 

Chapter 5 outlines a comparison between the tw o versions of the new SOM and it 

would appear that there is little significant difference betw een the tw o versions of 

the new SOM. As a result, it is recommended that the new  SOM be presented to
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physiotherapists as a 7'item outcome measurement, with an optional 8th item that 

can be incorporated when required. Since further review of the measurement 

properties is likely to be ongoing in the coming years. This attribute could be re- 

analysed in the future.

6.7 Conclusion

The measurement properties of the new SOM are consistent with those reported in 

the literature for other outcome measurements used in physiotherapy practice. The 

analysis of the reliability of the new SOM is more informative than that published 

about the EMS. Both inter and intra rater reliability is evaluated. The new SOM is 

as reliable as the POAM. It is more responsive than both and has information about 

the MDC; this may be helpful in decision-making about individual patients. It was 

developed with the advice of and feedback from clinical experts in Ireland and as 

such responds to the needs they expressed. It represents a new standardised 

outcome measurement, the preliminary evaluation of which suggests that is will be 

a useful measure for use on physiotherapy practice in Ireland. In order to optimise 

its use, the measurement properties of each version will be presented with the new 

SOM to aid interpretation and use.
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6.8.] Survey

■ In 1998, all Senior PT’s in the area of Medicine for the Elderly were invited to 

participate in the review of practice. Their departments were invited to 

participate again in 2003. This sample is not a random sample of PT’s working 

with older people in Ireland and although is likely to be representative of 

practice, if it were possible to identify a random sample of PT’s this would have 

ensured it was representative.

■ Postal surveys like the one used in 2003 and structured interviews that use 

closed questions can limit the richness of the information obtained. Focus 

groups enable the expression of themes not considered in structure 

questionnaires. The quaUtative nature of the responses can provide a broader 

canvas upon which to review practice, barriers, confidence and many of the 

issues explored in the survey.

■ It is possible that non'response to sur\'eys such as those undertaken in this 

study occurred because PT’s were not using SOM’s and were not happy to 

participate or return a survey confirming their practice. Hence, the figures of 

use of SOM’s may have been overestimated.

6.8.2 New SOM

■ The sample sizes in this study are similar to those reported for preliminary 

development of instruments but may limit the application of the scale, since no 

older people in institutional care were evaluated and this is an area where 

rehabilitation occurs albeit that the goals may be different that an active 

rehabilitation unit.

■ The new SOM was compared to the two most commonly used SOM’s at the 

time of its development. Other measures are now in use since practice changed 

during the time of the design and evaluation study and comparison with these 

measures would be informative.

■ In the preliminary development of an instrument, there are basic measurement 

properties that need to be addressed before it can be widely disseminated. 

Wide dissemination enables evaluation to be considered in different ways. 

Prediction of long term function, of the likelihood of falls, and many other 

functions can be examined once the new SOM is in regular use.
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■ In examining the extent to which change was captured by the new SOM was 

limited because no external measure of whether change had actually occurred 

was employed.

6.9 Future work

■ The survey focussed on one area of physiotherapy practice. For a more 

representative reflection of the use of SOM’s in physiotherapy practice in 

Ireland, a sample could be generated from the membership list of the Irish 

Society of Chartered Physiotherapists.

■ This survey could take place in parallel with focus groups to explore how the 

use of SOM’s in practice can be optimised.

■ Review of some solutions to enhance clinical decision making through the use 

of outcome measurements for example CPD courses, web'based learning, health 

informatics solutions, and professional consensus panels.

■ Once the new SM is disseminated, a later review of the opinions of users would 

allow further review of its structure, scoring and instructions for use.

■ Ongoing evaluation of its measurement properties such as

• Predictive ability of falls, change in mobility status

• How responsiveness compares with global measures of change 

wither reported by the PT or the patient

• Use in extended care and community settings.
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APPENDIX2  1998SU R VEY IN STR U M E N T

The following four questions were asked regarding each of the domains (generic * 

disease specific) listed below:-

■ Mobility/transfers

■ Balance

■ Gait disorders

■ Exercise tolerance/fitness

■ Stroke

■ Parkinson’s disease/parkinsonsim

The definition of standardised assessment employed is ‘a published measurement 

tool’, designed for the purpose in a given population, with detailed instructions 

provided as to when and how it is to be administered and scored, interpretation of 

the scores and results of investigations into reliability and validity (Cole et al 1995).

For clarity, the example of mobihty/transfers will be used in this appendix.

Question I- W hat type of assessment/measurement is used to measure 

mobility/transfers?

Standardised □

Ad hoc □

i.e. a non-standardised assessment or one designed by the department.

Question 2- W hat components should be included in a standardised 

assessment/measurement of mobility/transfers?

Question 3- Do you have any frustrations with the assessment/measurement 

method you currently use?
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Question 4- Please rank, in order of important (1 being most important) the 

functions that a standardised assessment/measurement of mobility/transfers should 

demonstrate.

Provide a problem list □

Identify a state of immobility □

Denote a change due to interv'ention □

Predict an outcome □

Offer a guideline □

Teaching tool □

Communication aid with other services □
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APPENDIX3 2003 SURVEY INSTRUMENT

Thank you for taking the time to answer this survey, which is a follow-up survey of 
one that was completed in 1998.

For the purposes of the questions asked, an outcome measure is a scale or 
instrument that has been published in a journal or textbook.

1. To measure mobility, do you use

A published outcome measurement? □

One developed by your department? □

2. To measure balance, do you use

a published outcome measurement? □

one developed by the department? □

3. To measure stroke, do you use

a published outcome measurement? □

one developed by the department? □

4. To measure Parkinson’s disease/parkinsonism, do you use

a published outcome measurement? □

one developed by the department? □

5. To measure exercise tolerance, do you use

a published outcome measurement? □

one developed by the department? □

6. To measure gait disorders, do you use

a pubhshed outcome measurement? □

one developed by the department? □
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7. Which published outcome measurement tools do you use (tick as many as 
appropriate)?

Elderly Mobility Scale (EMS) □

M Timed Up &r Go (TUG) n
O
B Performance oriented assessment of mobility
1 Gait sub'Scale (Tinetti - gait) □
L
1 Other (please specify) □
T
Y

Other (please specify) n

Berg balance scale (BBS) □

B
^  Functional Reach (FR) □

^  Performance oriented assessment of mobility 
Balance sub'scale (T inetti'  balance) □

C
P Balancemaster (BM) □

&
P Falls efficacy scale (FES) □

j Other (please specify) □

L
S Other (please specify)

G
A
I
T

Performance oriented assessment of mobihty 
Gait sub'Scale (Tinetti - gait) □

Other (please specify) □

Other (please specify) □
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Fugl'Meyer Assessment (FM ) □

Motor assessment scale (MAS) □

M otor Club Assessment (MCA) □

Other (please specify) □

Other (please specify) □

W ebster (Parkinson’s) □

Hoehn &  Yahr Staging -  Parkinson’s □

Therapy Outcome Measure □

Other (please specify) □

Other (please specify) □

SiX'minute distance test □

Shuttle test □

Borg Scale -  rate of perceived exertion □

Visual analogue scale '  exertion/fatigue □
S
E Other (please specify) □

Other (please specify) □
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8. At w hat times do you use the specific outcome measures?

Admission Discharge Admission More
&  discharge often

Elderly Mobility Scale n n n n

Timed Up & Go □ □ □ n

Performance oriented assessment 
of mobility -Gait sub-scale

□ □ n □

Berg balance scale □ n n □

Functional Reach 

Performance oriented assessment

□ n n □

of mobilityBalance subscale □ □ □ n

Falls efficacy scale n n □ □

Fugl'Meyer Assessment □ n □ □

Motor assessment scale □ n □ n

Motor Club Assessment □ □ □ n

Webster (Parkinson’s) □ □ n □

Hoehn &r Yahr Staging □ □ □ □

Therapy Outcome Measure n □ n n

SiX'minute distance test □ n □ n

Shuttle test □ n □ □

Borg Scale □ □ □ □

Visual analogue scale - exertion n □ □ □

Other

(p)ease specify)

□ n □ n

Other
(please specify)

□ n □ n
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9 . Do you experience any barriers to  using outcome measures in your practice? 

Yes □  No □

If yes, please tick if the following apply.

Lack of time □  Lack of knowledge □  Availability of measures □  

None meet clients' needs □

Lack of professional consensus on what to use □

Lack of administrative support □  Lack of equipment □

Low priority □  Lack of personal interest □  Lack of resources □  

Other (please specify)__________________

10. Please rate your confidence 10-100%! in the scenarios described in the 
following 12 statements.

0% not at all comfortable or confident
100% completely comfortable or confident

How confident are you...

1. Knowing whether suitable measures are available

□ □ □ □ □ □ □ □ □ □ □
0% 10% 2W  30% 40% 50% 60%i 70% 80% 90% 100%

2. Knowing enough about reliability and validity to choose the best measure 

□ □ □ □ □ □ □ □ □ □ □
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

3. Knowing about scale construction to develop my own instrument

□ □ □ □ □ □ □ n n n n
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

4. Knowing w hat to measure for my client group(s)

n o o n o n o o n o o
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

5. Knowing how to administer measures in a standardised manner

□ □ □ □ □ □ □ □ □ □ □
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
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6. Knowing how to score measures

□ □ □ □ □ □ □ □ □ □ □
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

7. Knowing w hat to do w ith  the scores

□ n n n n n n n n n n
0% 10% 20% 30% 407o 50% 607o 70% 80% 90% 100"/o

8. Knowing how to track clients’ progress

□ □ □ □ □ □ □ □ □ □ □
0% 10% 20% 30%, 40% 50% 60% 70% 80% 90% 1007o

9. Knowing how to link information from outcome measures with other 
sources of information e.g. client characteristics

□ □ □ □ □ □ □ □ □ □ □
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

10. Knowing how to compare scores to baseline levels across clients

□ □ □ □ □ n n n n n n
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

11. Overall, have a clear purpose for measurement- knowing why to measure

□ □ □ □ □ □ □ □ □ □ □
0% 10% 20% 30% 40% 50% 60% 70% 80% 90%100%

12. Overall, knowing w hat to  do with the information obtained

□ □ □ □ □ □ □ □ □ □ □
0% 10% 20% 30% 40% 50%, 60% 70% 80% 90% 100%
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W hy a Description?

The existence of WCPT demonstrates the international dimension of Physical 
Therapy practice. The variety of its Member Organisations illustrates the diversity 
of needs and contexts of health care delivery throughout the Confederation.

In response to a motion at the 13* General Meeting to develop a description of 
physical therapy, WCPT initiated a consultative exercise with the intention of 
providing a foundation on which Member Organisations in different parts of the 
world could build a description of physical therapy relevant to their needs.

WCPT is committed to supporting Member Organisations - not stereotyping them. 
It is in this spirit that this description of physical therapy has been drawn up in 
response to the expressed need of members. It is intended as a Position Statement 
rather than a Declaration of Principle and is therefore open to be adopted fully, in 
part or developed to meet the evolving needs of the profession. New research is 
proving further evidence upon which future practice wall build. Nowhere is this 
more apparent than in our understanding of human movement which is central to 
the skills and knowledge of the physical therapist. Clearly the uniqueness of the 
contribution which physical therapy can make to health care in the next 
millennium remains to be fully defined. This statement is presented as the basis 
upon which subsequent reviews of the description will continue to be conducted in 
response to the development of knowledge in physical therapy and the profession’s 
response to changing health needs of society.
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Table of Contents

1 W hat is Physical Therapy?

1.1 The nature of physical therapy

1.2 The nature of the physical therapy process

2 W here is Physical Therapy Practised?

2.1 The scope of physical therapy services

2.2 Settings in which physical therapy is practised

3 W hat Characterises Physical Therapy?

3.1 Assumptions underlying the knowledge and practice of physical 
therapy

4 W here are we now?

4.1 Principles supporting the description of physical therapy

Note:

The professional title and term used to describe the profession's practice vary and 
depend largely on the historical roots of the profession in the country of the WCPT 
Member Organisation.

The most generally used titles and terms are physical therapist' or physiotherapist’ 
and physical therapy' or physiotherapy'. Physical therapist and physical therapy 
are used in this document but may be replaced by WCPT Member Organisations in 
favour of those terms officially used by them and their members without any 
change in the meaning of the document.
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1 W hat is Physical Therapy?

1.1 The nature of Physical Therapy

Physical Therapy is pro\iding services to people and populations to develop, 
maintain and restore maximum movement and functional ability throughout the 
lifespan. Physical therapy includes the provision of services in circumstances where 
movement and function are tlireatened by the process of ageing or that of injury or 
disease. Full and functional movement are at the heart of what it means to be 
healthy.

Physical therapy is concerned with identifying and maximising movement potential, 
within the spheres of promotion, prevention, treatment and rehabilitation. Physical 
therapy involves the interaction between physical therapist, patients or clients, 
families and care givers, in a process of assessing movement potential and in 
establishing agreed upon goals and objectives using knowledge and skills unique to 
physical therapists.

The physical therapists’ distinctive view of the body and its movement needs and 
potential is central to determining a diagnosis and an intervention strategy and is 
consistent whatever the setting in which practice is undertaken. These settings will 
vary in relation to whether physical therapy is concerned with health promotion, 
prevention, treatment or rehabilitation.

1.2 The nature of the physical therapy process

Physical therapy is the service only provided by, or under the direction and 
supervision of a physical therapist and includes assessment, diagnosis, planning, 
intervention and cv’aluation.

Assessment includes both the examination of individuals or groups with actual or 
potential impairments, functional limitations, disabilities, or other conditions of 
health by history taking, screening and the use of specific tests and measures and 
evaluation of the results of the examination through analysis and synthesis within a 
process of clinical reasoning.

Diagnosis arises from the examination and evaluation and represents the outcome of 
the process of clinical reasoning. This may be expressed in terms of movement 
dysfunction or may encompass categories of impairments, functional limitations, 
abilities/ disabilities or syndromes.

Planning begins with determination of the need for intervention and normally leads 
to the development of a plan of intervention, including measurable outcome goals 
negotiated in collaboration with the patient/ client, family or care giver. Alternatively 
it may lead to referral to another agency in cases which are inappropriate for physical 
therapy.
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Intervention is implemented and modified in order to reach agreed goals and may 
include manual handling; movement enhancement; physical, electro'therapeutic and 
mechanical agents; functional training; provision of aids and appliances; patient 
related instruction and counselling; documentation and co-ordination, and 
communication. Intervention may also be aimed at prevention of impairments, 
functional limitations, disability and injury including the promotion and 
maintenance of health, quality of life, and fitness in all ages and populations.

Evaluation necessitates re-examination for the purpose of evaluating outcomes.

2. Where is physical therapy practised?

2.1 The scope of physical therapy services

Physical therapy is an essential part of the health services delivery system. Physical 
therapists practice independently of other health care providers and also within 
interdisciplinary rehabilitation/habOitation programs for the restoration of optimal 
function and quality of life in individuals with loss and disorders of movement. 
Physical therapists are guided by their own code of ethical principles. Thus, they 
may be concerned with one of the following purposes:

• Promoting the health and well being of the individual and the general 
public/society.

• Preventing impairments, functional limitations, and disabilities in
individuals at risk of altered movement behaviours due to health or medically
related factors, socio-economic stressors, and lifestyle factors.

• Providing interventions to restore integrity of body systems essential to 
movement, maximise function and recuperation, minimise incapacity, and 
enhance the quality of life in individuals and groups of individuals with 
altered movement behaviours resulting from impairments, functional 
limitations, disabilities.

2.2 Settings in which physical therapy is practised

Physical therapy is delivered in a variety of settings which allow for it to achieve its 
purpose.

Treatment and Rehabilitation usually occur in community and acute care settings 
which may include but are not confined to the followang:

• Hospices
• Hospitals
• Nursing Homes
• Rehabilitation Centres/Residential Homes
• Physical Therapist Private Office/Practice/Chnic
• Out-Patient Clinics
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• Community Settings: Primary Health Care Centres: Individual Homes: Field 
Settings

• Education and Research Centres

Prevention and Health Promotion are more likely to occur in the following settings 
although they often form an integral part of treatment and rehabilitation offered 
within other care settings.

• Fitness Centres/Health Clubs/Spas
• Occupational Health Centres
• Schools
• Senior Citizen Centres
• Sports Centres
• Workplace/Companies
• Public settings (i.e. Shopping Malls) for health promotion

3 W hat Characterises Physical Therapy?

3.1 Assumptions underlying the knowledge and practice of physical therapy

The following assumptions are embedded in this description and reflect the central 
issues of physical therapy.

Movement

The capacity to move is an essential element of health and well being. Movement is 
dependent upon the integrated, co ordinated function of the human body at a 
number of different levels.

Movement is purposeful and is affcctcd by internal and external factors.

Physical therapy is directed towards the movement needs and potential of the 
indi\idual.

Individuals

lndi\'iduals have the capacity to change as a result of their responses to physical, 
psychological, social and environmental factors.

Body, mind and spirit contribute to individuals’ views of themselves and enable them 
to develop an awareness of their ov̂ m movement needs and goals.

Ethical principles require the physical therapist to recognise the autonomy of the 
patient or legal guardian in seeking his or her services.

Interaction

Interaction aims to achieve a mutual understanding between the physical therapist 
and the patient/client/family or care giver and forms an integral part of physical 
therapy.

Interaction is a pre-requisite for a positive change in body awareness and movement 
behaviours that may promote health and well'being.
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I nteraction often involves partnership within inter-disciplinary teams, in determining 
the needs and formulating goals for physical therapy intervention and recognises the 
patient/client/family and care givers as being active participants in this process.

Professional Autonomy

Professional education prepares physical therapists to be autonomous practitioners.

Professional autonomy is possible for individual physical therapists as they practice 
with patients/clients/family and care givers to reach a diagnosis which will direct 
their physical therapy interventions.

Diagnosis

Diagnosis within physical therapy is the result of a process of clinical reasoning 
which results in the identification of existing or potential impairments, functional 
limitations and abilities/disabilities.

The purpose of the diagnosis is to guide physical therapists in determining the 
prognosis and identifying the most appropriate intervention strategies for 
patients/clients and in sharing information with them.

In carrying out the diagnostic process, physical therapists may need to obtain 
additional information from other professionals.

If the diagnostic process reveals findings that are not within the scope of the 
physical therapist’s knowledge, experience or expertise, the physical therapist will 
refer the patient/client to another appropriate practitioner.

4 Where are we now?

4.1 Principles supporting the description of physical therapy

In order to make explicit the underlying values upon which this international 
description of physical therapy is based there follows a list of principles which are 
recognised as important by WCPT.

WCPT believes a description must:
• respect and recognise the history and roots of the profession;

• build on the reality of contemporary practice and the growing body of 
research;

• allow for variation in: cultures, values and beliefs; health needs of people and 
societies; and structure of health systems around the world;

• use terminology that is widely understood and adequately defined;

• recognise internationally accepted models and definitions (e.g. World 
Health Organisation definition of health);

• provide for the ongoing growth and development of the profession and for the 
identification of the unique contribution of physical therapy;

• acknowlec^e the importance of the movement sciences within physical 
therapy curricula at all levels;
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•  emphasise the need for practice to be evidence based whenever possible;

• appreciate the inter-dependence of practice, research and education within 
the profession:

• recognise the need to continuously review the description as the profession 
changes in response to the health needs of society and the development of 
knowledge in physical therapy;

• anticipate that work will flow from this description through utilisation of the 
document to assist in the development of curricula and identification of areas 
for research.
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APPENDIX 5  BARRIERS SURVEY 

Below you will find a list ofpotential harriers to the attainment offunctional 
independence. EoIIowing each variable are five boxes labelled as follows.'

n □ n □ n
Not at all Insignificant Significant Very significant Hinders

Intervention

Please tick the level at which each variable acts as a barrier in preventing the 
patient from achie\dng functional independence.

Cognition
□
Not at all 

Pain
□
Not at all 

Mood
□
Not at all

n
Insignificant

□
Insignificant

□
Insignificant

Communication
□ n
Not at all Insignificant

n
Significant

□
Significant

n
Significant

n
Significant

Problems with balance/stability
□ □ n
Not at all Insigniticant Significant

Immobility
n
Not at all

□
Insignificant

□
Significant

□
Very significant

□
Very significant

n
Very significant

n
Very significant

n
Very significant

□
Very significant

Poor fitness/deconditioning/tolerance for exercise 
□ □ □ □
Not at all Insignificant Significant Very significant

□
Hinders
Intervention

n
Hinders
Intervention

n
Hinders
Intervention

n
Hinders
Intervention

□
Hinders
Intervention

□
Hinders
Intervention

□
Hinders
Intervention

Other (please specify)

n □ □ □
Not at all Insignificant Significant Very significant

□
Hinders
Intervention
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APPENDIX 6  ITERATION OF SCALE

Bed rise (0-7)
Ability to rise from lying on a plinth, bring legs over the edge of the bed and sit up.

7 Requires hoist/mechanical aid
6 Requires assistance of 2
5 Requires assistance of 1 for the lower extremity &  trunk
4 Requires assistance for upper extremity
3 Requires verbal cueing
2 Uses compensatory strategies

• Pulls off bed rails
• Discontinuity of trunk elevation leg motion off bed
• LE use -  multiple motions, poor clearance of heels, 

pulls w ith leg to aid motion
• Hands grasp thigh or buttocks to aid trunk movement
• Rolls onto one side and uses contra lateral UE for push off

1 Independent, no compensatory strategies
0 Independent in 3 seconds or less

Sit to stand (0'6)
Ability to stand from a standard rehabilitation chair.

6 Requires mechanical aid
5 Requires assistance of 2
4 Requires assistance of 1
3 Requires verbal cueing
2 Uses compensatory strategies

• Pushing down excessively on upper extremities
• Repeated forward flexion of trunk to initiate the movement i.e. use of momentum

1 Independent in > 2 seconds
0 I ndependent in 2 seconds or less

Standing (0-8)
Ability to  hold each position  for 10 seconds
8 Immediate standing w ith no physical support
7 Feet apart- eyes open
6 Feet apart- eyes closed
5 Feet together- eyes open
4 Feet together-eyes closed
3 Semi tandem- eyes open
2 Semi tandem- eyes closed
1 Tandem-eyes open
0 Tandem-eyes closed
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Reach &  Lift (0-6)
The patient is asked to  lift a tex tbook and place on a shelf above shoulder height. 
Timed task.

6 Unable
5 Able with assistance of one, for the purposes of stability
4 Requires use of compensatory strategies

• Needs to hold object e.g. aid or table, on reaching up
3 Independent in > 6 seconds
2 Independent in 4,6-6 seconds
1 Independent in 2.6'4.5 seconds
0 Independent in 2.5 or fewer seconds

Bend &  Reach (0-6)
The patient is asked to  place the same object on the floor.
T im ed task.

6 Unable
5 Able with assistance of one, for the purposes of stability
4 Requires use of compensatory strategies

• Needs to lean on object to lean down or come up
• Inadequate knee flexion -  reaches from trunk
• Needs assistance on rising

3 Independent in > 6 seconds
2 Independent in 4.6-6 seconds
1 Independent in 2.6-4.5 seconds
0 Independent in 2.5 or fewer seconds

Repeated Sit to  Stand (0-54)
Patient is asked to  stand up and sit dow n 5 times. Time starts  at initial s itting  position 
to  the final standing position at the  fifth stand.

4 Unable to complete
3 Completed in greater than or equal to 16.7 seconds
2 Completed in 13.716.6 seconds
1 Completed in II.2-13.6 seconds
0 Completed in a time less than or equal to 11.1
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Gait
10m test the subject is asked to  walk at their normal comfortable speed.
Provide 2m for acceleration and deceleration before and after the test distance.

Gait patterns (0-8)
Gait initiation- normal

compensatory 
unable

Step continuitynormal
compensatory 
unable

Gait speed (0-6)

5 Unable to complete
4 Able to complete with assistance of 2
3 Able to complete wdch assistance of I
2 Able to complete with frame
1 Able to complete with cane
0 Able to complete independently in <0.808cm/sec (female), <1.11 cm/second (male)

1'urning 360 degrees (0-6)

6 Unable to complete
5 Able to complete with assistance of 2
4 Able to complete with assistance of I
3 Able Co complete with frame
2 Able to complete with cane
1 Able to complete independently
0 Able to complete independently in fewer than 5 steps

0 Step length' normal 0
1 compensatory 1
2 unable 2
0 Step symmetr)'' normal 0
] compensatory 1
2 unable 2
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APPENDIX 7 r  ITER A TION- STR UCTURE OF REVIEW FOR
CONTENT VALIDITY

Name Centre

Item 1' bed rise

Rate the importance of each item 0-5 (not at all important-very important)

Hierarchy presentation of scoring

Instructions

Other comments

Item 2 -  sit to stand

Rate the importance of each item 0-5 (not at all important-very important)

Hierarchy presentation of scoring 

Instructions 

Other comments 

Item 3 - standing

Rate the importance of cach item 0- 5 (not at all important-very important)

Hierarchy presentation of scoring

Instructions

Other comments

Item 4 -  reach & lift

Rate the importance of each item 0-5 (not at all important-very important)

Hierarchy presentation of scoring

Instructions

Other comments

Item 5 -  bend & reach

Rate the importance of each item 0-5 (not at all important-very important)

Hierarchy presentation of scoring

Instructions
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Other comments

Item 6 -  repeated sit to stand

Rate the importance of each item 0-5 (not at all important-very important)

Hierarchy presentation of scoring

Instructions

Other comments

Item 7 '  gait

Rate the importance of each item 0-5 (not at all important-very important)

Hierarchy presentation of scoring

Instructions

Other comments

Item 8 -  gait speed

Rate the importance of each item 0-5 (not at all important-very important) 

Hierarchy presentation of scoring 

Instructions 

Other comments

Item 9 -  turning 360 degrees

Rate the importance of each item 0-5 (not at all important-very important) 

Hierarchy presentation of scoring 

Instructions 

Other comments

207



Appendices

APPENDIX 8 2'''’ ITERATION OF SCALE AND STRUCTURE FOR
REVIEW OF CONTENT VALIDITY

Bed rise (0'7)
Ability to rise from lying on a plinth, bring legs over the edge of the bed and sit up. In the 
case of patients with stroke, orthopaedic conditions, use the side of the plinth that will 
optimise performance and repeat assessments consistently on this side. The patient should 
use the number of pillows normally used when sleeping.

0 Requires hoist/mechanical aid
1 Requires assistance of 2
2 Requires assistance of 1 for the leg(s) and/or trunk
3 Requires assistance for upper extremity (UE)
4 Requires verbal cueing/prompting to  complete task or because of safety issues
5 Uses compensatory strategies - below are some examples of compensatory

strategies that may be employed, the list is not meant to be definitive
• Pulls off bed rails/monkey pole
• Takes a long duration or demonstrates repeated use of upper extremities to push 

off bed
• Discontinuity of trunk elevation &  leg motion off bed
• LH use -  multiple motions, poor clearance of heels, 

pulls with leg to aid motion
• Hands grasp thigh or buttocks to aid trunk movement
• Rolls onto one side and uses contra lateral UE for push off

6 Independent, no compensatory strategies, transient use of UE’s is acceptable
7 Independent in 3 seconds or less

COMMENTS &  QUESTIONS 
My questions
Should assistance for the trunk/LE be combined w ith UE?

Is verbal cueing acceptable as it is o r should  safety vs p rom pting  be different scores? 

Should this item be included Yes D No D

Your comments

Sit to  stand (0-6)
Ability to stand from a chair that allows the patient to sit w ith their knees and hips at 
approx 90 degrees and their feet flat on the floor. The patient may use one or both upper 
extremities.

0 Requires mechanical aid
1 Requires assistance of 2
2 Requires assistance of 1
3 Requires verbal cueing for safety and/or task description - supervision
4 Uses compensatory strategies - some examples are listed you may wish to add 

others
• Use of UE’s
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• Repeated fom ard flexion of trunk to initiate the movement i.e. use of momentum
• Cushions on chair enable independence by reducing the height from which the 

patient has to rise

5 Independent in > 2 seconds
6 Independent in 2 seconds or less

COMMENTS &  QUESTIONS 
My questions
Is the chair description acceptable? Or should I include the dimensions of a rehabilitation 
chair?

Is the verbal cueing score acceptable to included supervision?

Should assistance of one be subdivided further e.g. moderate, minimum assistance?

Are the compensations listed acceptable?

Should this item be included YesD NoD

Your com m ents

Standing ability &  stability (0-13)
The ability to  stand  in the  m ost uprigh t postu re  for th a t pa tien t. W ith  the  therap ist 
s itting /standing  in front of the patien t, ask the p a tien t to  stan d  up. O ne arm may be 
supported  to allow the patien t to  position th e ir feet, if the  p a tien t needs help 
positioning their feet; the therap ist carries th is  out. The p a tien t is asked if they are 
ready, support is removed and  tim ing is begun. The p a tie n t’s arm s should  rem ain 
close their body.

0 U nabie to stand unsupported
1 Able to stand with assistance of one
2 Able to stand wdth assistance of an aid
3 Immediate standing w ith no physical support
4 Feet apart, with broad base (> 20cm between medial aspect heels) -  eyes open (EO) 

- maintains for 10 seconds
5 Feet apart, w ith broad base (> 20cm between medial aspect heels) -  eyes closed 

(EC) '  maintains for 10 seconds
6 Feet apart, with normal base -  EO - maintains for 10 seconds
7 Feet apart, w^ith normal base -  EC - maintains for 10 seconds
8 Feet together -  EO - maintains for 10 seconds
9 Feet together -  EC - maintains for 10 seconds
10 Semi tandem, the heel of one foot is placed beside the base of the first toe of the 

opposite foot -  EO - maintains for 10 seconds
11 Semi tandem, the heel of one foot is placed beside the base of the first toe of the 

opposite foot -  EC - maintains for 10 seconds
12 Tandem, the heel of one foot is placed in front of the toes of the other foot -  EO - 

maintains for 10 seconds
13 Tandem, the heel of one foot is placed in front of the toes of the other foot -  EC '  

maintains for 10 seconds
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COMMENTS &  QUESTIONS
Y our co m m en ts

Should this item be included YesD NoD

Reach &  Lift (0 '6 )
The patient is asked to lift a textbook (physiotherapy equipment catalogue) from a 
standard gym table, hand to the physiotherapist who places his/her recei\dng hand at a 
height that requires the patients to achieve 90 degrees flexion at the shoulder or in the case 
of limited shoulder movement, the greatest range available. In the case of one non- 
functioning upper extremity, one arm may be used.
This is a tim ed task. Instructions ‘w hen  I say go, 1 w an t you to  take  the  book from 
the  table and  hand it to  me’.

0 Unable
1 Able with assistance of one, for the purposes of stability
2 Requires use of compensatory strategies

• Needs to hold object e.g. aid or table, on reaching up
3 Independent in > 6 seconds
4 Independent in 4.6-6 seconds
5 Independent in 2.6-4.5 seconds
6 Independent in 2.5 or fewer seconds

COMMENTS &  QUESTIONS
My questions
Should FIM definitions of levels of assistance be included?

Should this item be included YesD NoD

Your comments

Bend &  Reach (0-6)
Place a penny on the floor approxim ately  one m etre aw ay from th e  p a tien t on the ir 
dom inant or unaffected side in  the  case of up p er ex trem ity  dysfunction. Ask them  
to  pick it up from the floor and stan d  up.
This is a tim ed task. Instructions ‘w hen  I say go, 1 w an t you to  p ick  th e  cone up
from the floor’

0 Unable
1 Able with assistance of one, for the purposes of stability, throughout task
2 Requires use of compensatory strategies

• Needs to lean on object to lean down or come up
• Inadequate knee flexion -  reaches from trunk
• Needs assistance on rising

3 Independent in > 6 seconds
4 Independent in 4.6-6 seconds
5 Independent in 2.6-4.5 seconds
6 Independent in 2.5 or fewer seconds
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COMMENTS &  QUESTIONS 
My questions
Is there a need for the compensation section?

Should the FIM definirions of levels of assistance be included? 

Should this item be included Yes D No D

Your com m ents

Repeated Sit to  Stand (0-5)
Patient is asked to stand up and sit down 5 times from a standard chairTime starts at 
initial sitting position to the final standing position at the fifth stand.
Instructions ‘when I say go, I want you to stand up and sit down as quickly as you can, 5 
times’. Please try not to use your arms to help you push up.
Verbal cueing to count the number of stands is allowed. No encouragement should be 
given.

0 Unable to complete
1 Able to complete using the upper extremities
2 Completed in greater than or equal to 16.7 seconds, w ithout U E use
3 Completed in 13.7-16.6 seconds, w ithout UE use
4 Completed in 11.2'13.6 seconds, w ithout UE use
5 Completed in a time less than or equal to 11,1 seconds, without UE use

COMMENTS &  QUESTIONS 
My questions
Is the gap between 1 and 2 too much?

This is to test aspects of lower extremity strength/endurance hence no UE use allowed. Is 
this acceptabic?

Should this item be included Yes D NoD

Your com m ents
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Gait ability (0'12)
This test assesses gait ability and speed, at the higher levels of performance. The 
patient is asked to w alk ‘at your normal comfortable speed’ along a stretch  marked 
out on the floor in the gym or w ith  cones, if necessary. Approximately 2m 
acceleration and deceleration are allowed. The patient uses their assistive device. A 
frame includes a rollater or motorised frame or 2 crutches. A cane also incorporates 
the use of one crutch or one elbow crutch.
Timing occurs over 10m of the course, following the length of acceleration.

0 unable to mobilise or complete 10m
1 requires assistance of 2 people to mobilise
2 requires maximum assistance
3 requires moderate assistance
4 requires contact guard assistance/verbal cueing/supervision
5 completes with frame independently in > 30 seconds
6 completes independently vWth a frame in <30 seconds
7 completes independently with a cane in > 10 seconds (male)/>ll seconds (female)
8 completes independently with a cane in 740 seconds (male)/7Tl seconds (female)
9 completes independently with a cane in < 7 seconds (male)/<7.5 seconds (female)
10 completes independendy with no aid > 10 seconds (male)/>ll seconds (female)
11 completes independently with no aid in 7-10 seconds (male)/7'll seconds (female)
12 completes independently with no aid in <7 seconds (male)/<7.5 seconds (female)

COMMENTS &  QUESTIONS
My questions
Is 4 acceptable or should it be subdivided?

Should this item be included Yes D NoD

Your comments
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G ait p a tte rn
The patient is asked to walk along a line on the floor in the gym, turning at each end and 
repeating as requested. The patient is asked to walk at a comfortable speed and may use 
the assistive device they normally require.

GAIT INITIATION '  A smooth s ta rt is absent, the patien t presents w ith start 
hesitation or freezing

Normal 2 Abnormal 1 

SW ING PHASE -  Initial swing m id swing term inal sw ing 

Right
Abnormalities in clearance

Normal 2 Abnormal 1

Step length Normal 2 Abnormal 1

Left
Abnormalities in clearance

Step length 

STANCE PHASE -

Normal

Normal

2

2

Abnormal

Abnorm al

Initial contact -> Foot flat -> mid stance —> term inal stance —> Toe off 
Single and double leg stance

Right
Initial contact 
Heel strike 
Foot flat 
* not controlled

During stance 
Hip control

Normal
Normal

Normal

Abnormal
Abnormal*

Abnormal
• May be noted as abnormal foot placement i.e. toe in, toe out
• Pain on loading 

Knee control Normal 2 Abnormal
• Potentially hyperextension at the knee joint
• Inability to extend knee appropriately 

Trunk control Normal 2 Abnormal
• Support required at the lower trunk and pelvis to maintain level of pelvis during 

single leg stance

1

1

Toe off 

Left
Initial contact 
Heel strike 
Foot flat 
*not controlled

Normal

Normal
Normal

Abnormal (not forefoot)

Abnormal
Abnormal*
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During stance
Hip control Normal 2 Abnormal 1

• May be noted as abnormal foot placement i.e. toe in, toe out
• Pain on loading

Knee control Normal 2 Abnormal 1
• Potentially hyperextension at the knee joint
• Inability to extend knee appropriately

Trunk control Normal 2 Abnormal 1
• Support required at the lower trunk and pelvis to maintain level of pelvis during 

single leg stance

Toe off ' Normal 2 Abnormal (not forefoot) 1

Turning -  en bloc, tu rn  hesitation
Normal 2 Abnormal 1

Step continuity  -  look for toe off corresponding to  heel strike on opposite side 
Normal 2 Abnormal 1

Arm swing (not present if using frame)
Normal 2 Abnormal 1

COMMENTS &  QUESTIONS 
My questions
On the basis of inclusion of all the previous sections, does this section need to be included? 

Or should it be an optional module?

If yes to either of the above options, does it all need to be included?
If no, please mark which sections could be excluded, perhaps with a highlight pen.

Is the information on compensations necessary?
If yes, is this information acceptable?

Should this item be included Yes D No D

Your com m ents
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APPENDIX 9  FINAL VERSION OF THE SCALE, FOR EVAL UA TION

Bed rise (0-6)
Ability to rise from lying on a plinth, bring legs over the edge of the bed and sit up.
In the case of patients with stroke or orthopaedic conditions, use the side of the
plinth that will optimise performance and repeat assessments consistently on this 
side. The patient should use the number of pillows normally used when sleeping.

Instruction: I’d like you to  get up from lying and sit over the edge of the bed, as 
quickly as you can.

0 Requires hoist/mechanical aid
1 Requires assistance of 2
2 Requires assistance of 1 for the leg(s) and/or trunk and/or arms
3 Requires verbal cueing/prompting to complete task or because of safety

issues
4 Uses compensatory strategies- below are some examples of compensatory 

strategies that may be employed, the list is not meant to be definitive
• Pul Is off bed rails/monkey pole
• Takes a long duration or demonstrates repeated use of upper extremities to 

push off bed
• Discontinuity of trunk elevation &  leg motion off bed
• LE use -  multiple motions, poor clearance of heels, 

pulls with leg to aid motion
• Hands grasp thigh or buttocks to aid trunk movement
• Rolls onto one side and uses contra lateral UE for push off

5 Independent, no compensatory strategies, transient use of upper 
cxtremcties is acceptable

6 Independent in 3 seconds or less
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Start this section by asking the patient to see if they are able to stand up from 
the chair without using their arms. If they can, then ask them to repeat the 
activity using the instructions below.

Sit to stand (0'6)
Ability to stand from a chair that allows the patient to sit with their knees and hips 
at approx 90 degrees and their feet flat on the floor. The patient may use one or 
both upper extremities, if necessary, but only after trying without using the upper 
extremities first.

Instruction: I’d like you to get up out of the chair and stand up straight, as 
quickly as you can. I’d like you to try this without using your hands.

0 Requires mechanical aid
1 Requires assistance of 2
2 Requires assistance of 1
3 Requires verbal cueing for safety and/or task description '  supervision
4 Uses compensatory strategies' some examples are listed you may wish to

add others
• UseofUE’s
• Repeated forward flexion of trunk to initiate the movement i.e. use of 

momentum
• Cushions on chair enable independence by reducing the height from which 

the patient has to rise
•  _____________

5 Independent in > 2 seconds
6 Independent in 2 scconds or less
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Standing ability &  stability (0-13)
The ability to stand in the most upright posture for a given patient. W ith the 
therapist sitting/standing in front of the patient, ask the patient to stand up. One 
arm may be supported to allow the patient to position their feet, if the patient 
needs help positioning their feet; the therapist carries this out. The patient is asked 
if they are ready, support is removed and timing is begun (relevant for 3 onwards). 
The patient’s arms should remain close their body.

0 Unable to stand unsupported
1 Able to stand with assistance of one
2 Able to stand with assistance of an aid
3 Immediate standing with no physical support
4 Feet apart, with broad base (> 20cm between medial aspect heels) -  eyes 

open (EO) - maintains for 10 seconds
5 Feet apart, with broad base (> 20cm between medial aspect heels) -  eyes 

closed (E C )'  maintains for 10 seconds
6 Feet apart, vdth normal base -  EO '  maintains for 10 seconds
7 Feet apart, with normal base -  EC - maintains for 10 seconds
8 Feet together -  EO '  maintains for 10 seconds
9 Feet together -  EC '  maintains for 10 seconds
10 Semi tandem, the heel of one foot is placed beside the base of the first toe of 

the opposite foot -  EO - maintains for 10 seconds
11 Semi tandem, the heel of one foot is placed beside the base of the first toe of 

the opposite foot -  EC - maintains for 10 seconds
12 Tandem, the heel of one foot is placed in front of the toes of the other foot -  

EO '  maintains for 10 seconds
13 Tandem, the heel of one foot is placed in front of the toes of the other foot -  

EC ' maintains for 10 seconds
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Reach & Lift (0'6)
The patient is asked to hft a textbook or equipment catalogue from a standard gym 
table, hand to the physiotherapist who places his/her receiving hand at a height 
that requires the patients to achieve 90 degrees flexion at the shoulder or in the 
case of limited shoulder movement, the greatest range available. In the case of one 
non-functioning upper extremity, one arm may be used.

This is a timed task. It commences with the patient in standing.
Instructions ‘when I say go, I want you to take the book from the table and 
hand it to me’.

0 Unable
1 Able with assistance of one, for the purposes of stability
2 Requires use of compensatory strategies

• Needs to hold object e.g. aid or table, on reaching up
3 Independent in > 6 seconds
4 Independent in 4.6 6 seconds
5 independent in 2.6-4.5 seconds
6 Independent in 2.5 or fewer seconds

Bend &  Reach (0-6)
Place a cone on the floor approximately one metre away from the patient on their 
dominant or unaffected side in the case of upper extremity dysfunction. Ask them 
to pick it up from the floor and stand up.
This is a timed task. The patient is in standing to start the test.
Instructions ‘when 1 say go, 1 want you to pick the cone up from the floor’

0 Unable
1 Able with assistance of one, for the purposes of stability, throughout task

2 Requires use of compensatory strategies
• Needs to lean on object to lean down or come up
• Inadequate knee flexion -  reaches from trunk
• Needs assistance on rising

3 Independent in > 6 seconds
4 Independent in 4.6-6 seconds
5 Independent in 2.6-4.5 seconds
6 Independent in 2.5 or fewer seconds
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Repeated Sit to Stand (0-8)
You will know already if the patient can go from sit to stand without arms, 
from the earlier test.

Patient is asked to stand up and sit down 5 times from a standard chair.
Time starts at initial sitting position to the final standing position at the fifth 
stand.

Instructions ‘when I say go, I want you to stand up and sit down as quickly as 
you can, 5 times’. Please try not to use your arms to help you push up.

Verbal cueing to count the number of stands is allowed. No encouragement should 
be given,

0 Unable to complete
1 Completed in greater than or equal to 16.7 seconds, with UE use
2 Completed in 13.7-16.6 seconds, with UE use
3 Completed in 11.2-13.6 seconds, with UE use
4 Completed in a time less than or equal to 11.1 seconds, with UE use
5 Completed in greater than or equal to 16.7 seconds, without UE use
6 Completed in 13.7'16.6 seconds, without UE use
7 Completed in 11.2'13.6 seconds, without UE u.se
8 Completed in a time less than or equal to 11.1 seconds, without UE use
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Gait ability (0-12)
This test assesses gait ability and speed, at the higher levels of performance. The 
patient is asked to walk ‘at your normal comfortable speed’ along a stretch marked 
out on the floor in the gym or with cones, if necessary. Approximately 2m 
acceleration and deceleration are allowed. The patient uses their assistive device. A 
frame includes a rollater or motorised frame or 2 crutches. A cane also incorporates 
the use of one crutch or one elbow crutch.
Timing occurs over 10m of the course, following the length of acceleration.

0 unable to mobilise or complete 10m
1 requires assistance of 2 people to mobilise
2 requires maximum assistance
3 requires moderate assistance
4 requires contact guard assistance/verbal cueing/supervision
5 completes with frame independently in > 30 seconds
6 completes independently with a frame in <30 seconds
7 completes independently with a cane in > 10 seconds (male)/>ll seconds

(female)
8 completes independently with a cane in 7T0 seconds (male)/711 seconds

(female)
9 completes independently with a cane in < 7 seconds (male)/<7.5 seconds

(female)
10 completes independently with no aid > 10 seconds (male)/>ll seconds

(female)
1] completes independently with no aid in 7T0 seconds (male)/7'll seconds

(female)
12 completes independently with no aid in <7 seconds (male)/<7.5 seconds

(female)
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Gait pattern
The patient is asked to walk along a line on the floor in the gym, turning at each end 
and repeating as requested. The patient is asked to walk at a comfortable speed and 
may use the assistive device they normally require.
0 is scored if the patient is unable to ambulate at all.

GAIT INITIATION - A sm ooth start is absent, the patient presents w ith  start 
hesitation or freezing

Normal Abnormal

SW ING PHASE -  Initial swing —> mid swing —> terminal swing

Right
Abnormalities in clearance

Step length

Normal

Normal

Abnormal

Abnormal

Left
Abnormalities in clearance

Step length

Normal

Normal

Abnormal

Abnormal

STANCE PHASE -
Initial contact -> Foot flat -> mid stance —> term inal stance 
Single and double leg stance

Toe off

Right
Initial contact 
Heel strike 
Foot flat

Normal
Normal

2
2

Abnormal
Abnormal*

* not controlled

During stance 
Hip control Normal Abnormal 1

• May be noted as abnormal foot placement i.e. toe in, toe out
• Pain on loading

Knee control Normal 2 Abnormal 1
• Potentially hyperextension at the knee joint
•  Inability to extend knee appropriately

Trunk control Normal 2 Abnormal 1
• Support required at the lower trunk and pelvis to maintain level of pelvis 

during single leg stance
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Toe off Normal Abnormal (not forefoot)

Left
Initial contact 
Heel strike 
Foot flat

Normal
Normal

Abnormal
Abnormal*

*not controlled

During stance 
Hip control Normal Abnormal

• May be noted as abnormal foot placement i.e. toe in, toe out
• Pain on loading

Knee control Normal 2 Abnormal 1
• Potentially hyperextension at the knee joint
• Inability to extend knee appropriately

Trunk control Normal 2 Abnormal I
• Support required at the lower trunk and pelvis to maintain level of pelvis 

during single leg stance

Toe off Normal Abnormal (not forefoot)

Turning -  en bloc, turn hesitation
Normal 2 Abnormal I

Step continuity -  look for toe off corresponding to  heel strike on opposite side 
Normal 2 Abnormal 1

Arm swing (not present if using frame)
Normal 2 Abnormal 1
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APPENDIX 10 ELDERLY MOBILITY SCALE AND  PERFORMANCE
ORIENTED ASSESSMENT OE MOBILITY'

Appendix 10A Elderly M obility Scale (Smith, 1994)

Lying to  sitting 

Sitting to lying 

Sit to  stand

Stand

Gait

Timed 6m walk 

Functional Reach

223

Independent (2) Help +1 (1) Help +2 (0)

Independent (2) Help +1 (1) Help +2 (0)

Independent <3 sec (3) Independent >3 sec (2)

Help +1 (1) Help +2 (0)

W ithout support, able to reach (3)

W ithout support, not able to reach (2)

Stands with support i.e. use of U Fs (I)

Stands only with physical support (0)

Independent (incl. cane) (3)

Independent with frame (2)

Mobile with aid, needs occasional supervision (1)

Needs physical help or constant supervision (0)

< 15 seconds (3) 15 30 seconds (2) > 30 seconds (1)

Unable to cover 6m (0)

>16 cm (4) 8 '16cm (2) Under 8cm or unable (0)



Appendices

Appendix lOBPerformance oriented assessment o f  mobility (Tinetti, 1986) 

Balance Tests
Initial instructions: Subject is seated in a hard, armless chair. The following 
manoeuvres are tested.

1. Sitting balance
Leans or slides in chair = 0 
Steady, safe = 1

2. Arises
Unable without help = 0 
Able, uses arms to help = 1 
Able without using arms = 2

3. Attempts to rise 
Unable without help - 0
Able, requires more than one attempt = 1 
Able to rise, 1 attempt = 2

4. Immediate standing balance (first 5 seconds)
Unsteady (staggers, moves feet, trunk sway) = 0
Steady, but uses walker or other support = 1 
Steady without walker or other support = 2

5. Standing balance 
Unsteady = 0
Steady but wide stance (medial heels more than 4 inches apart) and uses 
cane
or other support = 1
Narrow stance without support - 2

6. Nudged (sternum at maximum position with feet as close together as 
possible, three times)
Begins to fall = 0
Staggers, grabs, catches self = 1
Steady = 2

7. Eyes closed 
Unsteady = 0 
Steady = 1

8. Turning 360 degree 
Discontinuous steps = 0 
Unsteady steps (grabs, staggers) = 1 
Continuous steps = 2

9. Sitting down
Unsafe (misjudges distance, falls into chair) = 0 
Uses arms or not smooth motion = 1 
Safe, smooth motion = 2

Balance score /16
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Gait Tests
Initial instructions: Subject stands with examiner, walks down hallway or across 
room, first at usual pace, then back at rapid but safe pace (usual walking aids)

10. Initiation of gait (immediately after told to go)
Any hesitancy or multiple attempts to start = 0 
No hesitancy = 1

11. Step length and height
(a) Right swing foot
Does not pass left stance foot with step = 0 
Passes left stance foot = 1
Right foot does not clear floor completely with step = 0 
Right foot completely clears floor = 1
(b) Left swing foot
Does not pass right stance foot with step = 0 
Passes right stance foot = 1
Left foot does not clear floor completely with step = 0 
Left foot completely clears floor = 1

12. Step symmetry
Right and left step not equal (estimate) = 0 
Right and left step appear equal = 1

13. Step continuity
Stopping or discontinuity between steps - 0 
Steps appear continuous = 1

14. Path (estimated in relation to floor tiles, 12 inch diameter, observe excursion 
of 1 foot over about 10 feet of the course)
Marked deviation = 0
Mild/moderate deviation or uses walking aid = 1 
Straight without walking aid = 2

15. Trunk
Marked sway or uses walking aid = 0
No sway, but flexion of knees or back pain or spreads arms while walking =
1
No sway, no flexion, no use of arms, and no use of walking aid = 2

16. Step width 
Heels apart = 0
Heels almost touching while walking = 1 

Gait score A2 

Total score /28
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APPENDIX n  ETHICAL APPROVAL -  CORRESPONDENCE
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D an Lyncli, Joinr Research Ethics Coniinittee Secretarial.
THE A D E L A ID E  & M EATH  
HOSPITAL, D U B L I N

T e le p h o n e  : 4142860. F a x ': 4142371. E-m ail: d a n .lv n c h fa U im n c h .ie

I N C O R P O R A T I N G
T H E  N A T I O N A L  C H I L D R E N ' S  H O S P I T A L

TALLAGHT, DUBLIN 24, IRELAND

Ms. Emma Stokes. TELEPHONE +353 1 4142000

Lecturer,
School of Ph5̂ siotherapy 
Trinity Centre for Health Sciences,
St. James's Hospital, 6* July, 200 L
James's Street, Dubhn 8.

RE Outcolitre measurement in physiotherapy -  evaluation of a new scateT

Please quote this reference in all 
communications regarding this study : 010603 / 9301

Dear Ms. Stokes,

The Joint Research Ethics Coniinittee at its meeting on 19* June 2001 agreed to give 
ethical approval to the above study subject to the following condition :

The first paragraph on the second page of the Patient Information Leaflet reads :

“  It will take 20 minutes and will interfere with your normal treatment........

The Committee assumes that this should read “  will not interfere ”

The Investigator is asked to confirm that this assumption is correct.

Yours sincerely.

cc Dr. Desmond O’Neill, 
Dr Bernard Walsh,
Prof Davis Coakley, 
Dr. Conal Cunningham.



proir.: Dan Lynch <Dan.Lynch'Samnch.is>
To: ' sstokesStcd.ie ' " <estokss@tcd.is>
Cc: Des ONeill <Des . ONeill@aitinch. ie>,

"'jbwalshSstj ames.ie'"
<jbwalsh@stj ames.ie>,
" ' dcoakleySst j ames . ie' ” <dcoakley@st j ames . ie>,
" ' ccunninghamSstj ames . ie' " <ccunningham@st james . ie> 

subject: RE: Ethics query 
Date: Wed, 11 Jul 2001 21:22:21 +0100 
Inportance: low 
X-Priority: 5 
jQ3IE-Version; 1. 0 
Status: RO 
X-Status:
X-Keywords:
X-UID: 1

yes Emma, You may take it that ethical approval for this study is now 
coitplete and unconditional.

Kind regards, 

Dan.

 Original Message----
From: estokes@tcd.ie [mailto:estokes@tcd.ie]
Sent: 11 July 2001 10:25 -
To: dan. lynchSamnch. ie
Cc: des .oneill@amnch.ie; jbwalsh@stjames .ie; dcoakleySstjames . ie; 
ccunninghamSstjames.ie 
Subject: Ethics query

Re: 010603/9301 

Dear Dan,

Thanks for your letter regarding the application for Ethics approval for 
the outcome measure study.

Ihe first paragraph on the second page of the Patient Information Leaflet 
should it fact read 'will not interfere with your normal treatment' .

Oologies for the typo on iriy part.

Can I assume that this e-mail serves to answer the query and proceed.

Many thanks.

Emma

Enrna K. Stokes
School of Physiotherapy

JPrinted for estokes@tcd.ie (Emma Stokes)


