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Summary

Background: Malnutrition, either as under- or over-nutrition, is a risk factor for increased 

morbidity and mortality, and overweight and obesity represent one of the most pressing public 

health concerns of our time. Effective identification, prevention, treatment and monitoring of 

malnutrition require effective and high-quality assessment to guide interventions and measure 

their success. Yet no nationally representative anthropometric data on adults with intellectual 

disability (ID) exists in Ireland. Although anthropometry (the study of human body 

measurements) is a widely used tool in ID research, limited attention has been paid to the 

harmonisation of measurement procedures between studies, and there has been no work solely 

focused on the methodology of anthropometric assessment in this population group. Limited 

attention has also been paid to the development of strategies to reduce the measurement 

difficulties and barriers often reported.

Aim: The aim of the study was twofold: (a) to determine the feasibility, validity and reliability of 

performing anthropometric measurements on people with ID aged 40 years and over, as part of 

the pilot study for the national longitudinal study on ageing in people with ID in Ireland (IDS- 

TILDA), and (b) to develop a research field tool to guide the baseline assessment of 

anthropometry in adults with ID, including measurement standards, and an approach that 

maximises the participants' understanding of the measurement process.

Methods: A descriptive cross-sectional survey design was employed. A mixed-methods 

approach was used to produce both fixed anthropometry values and descriptive details on the 

measurement experience. Both the classical measurement theory (Fisher 1950) and the 

familiarisation theory (Bateson 1966) together with the Cone of Experience model (Dale 1969) 

were influential in the design of the study. The computer packages SPSS and NVivo were used to 

analyse the data. Sample: A cohort of 77 people with ID (26 males and 51 females) aged 43-94 

years took part in a follow-up anthropometry measurement session after completing the IDS- 

TILDA home interviews. Outcome measures: Standing height, weight, waist and hip 

circumferences, and two surrogate measurements: ulna length and mid-upper arm 

circumference. Measures were performed according to the International Society for the 

Advancement of Kinanthropometry (ISAK) standards and components of the Malnutrition 

Universal Screening Tool were used to widen the reach of the measures to all participants. A 

familiarisation protocol was integrated into the study design. All the measurements were taken 

in duplicate by an accredited ISAK anthropometric technician.



Analysis; To determ ine the percentage o f valid readings, each m easurem ent was assessed 

against strict validity criteria and com pared to the to ta l num ber of m easurem ents taken on that 

specific measure. Based on the valid readings secured, four precision estim ates w ere  calculated: 

the technical error o f m easurem ent (TEM), the percentage TEM, the intraclass correlation  

coefficient (ICC), and the coefficient of reliability (R). The constant com parative m ethod was 

used to analyse the qualitative perspectives reported on the fam iliarisation procedures used.

Results: According to the findings, the an thropom etry  module was highly feasible to deliver as 

part o f the IDS-TILDA study and was acceptable to  all participants w ith  varying levels o f abilities. 

Overall, high rates of valid and reliable anthropom etric  m easurem ents w ere achieved. The 

m easurem ents that strictly required standing positions had low er eligibility rates than those 

taken in either a standing or seated position (69%  vs. 99%  respectively). This confirm ed the  

im portance of surrogate options being included as standard practice in an thropom etry studies. 

Both ulna length, as a surrogate for estim ating standing height, and m id-upper arm  

circum ference, as a surrogate for estim ating the Body Mass Index category, w ere  feasible and 

acceptable to all participants. The intra-exam iner reliability was very high for all m easurem ents  

(TEM <1 cm or 1kg; %TEMs < 1%; ICC > .998; and R > .9982). The fam iliarisation protocol was 

very positively received by participants and all relevant key stakeholders.

Conclusion: The study revealed that highly rigorous anthropom etry and data-collection  

protocols, based on generic reference m ethods, can be successfully operationalised with adults 

w ith  ID in field research. The m ethodology em ployed will serve as a model fo r IDS-TILDA and 

others seeking to research anthropom etry in this population, and will support increased 

precision o f m easurem ents, improved in terpretation  o f anthropom etry data w ith in  and 

betw een populations, and increased awareness, knowledge and understanding of the  

m easurem ents among people with ID. The benefits o f the fam iliarisation procedures developed  

for the anthropom etry m odule w ere highlighted, along w ith the potential benefits o f replicating  

the fam iliarisation procedures in other health screening tests involving people w ith  ID. The 

research field tool developed offers researchers, fo r the first tim e, a universal starting-point for 

the systematic design, developm ent, im plem entation  and evaluation of baseline 

anthropom etric m easurem ents in adults w ith ID o f all abilities. Lastly, this study represents an 

im portant m ilestone tow ards the goal o f ensuring that the right o f people w ith  ID to be included 

in anthropom etric-re lated surveillance is fu lfilled, and that high-quality anthropom etric  data is 

collected for them  both in Ireland and beyond.
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Chapter 1: Introduction

This chapter introduces the thesis by providing its context and foundation. It outlines the  

background o f the  research, the research problem , and several key elem ents fram ing the focus 

of this study. Additionally, it describes the significance of the research. It concludes w ith  an 

outline  o f the rem aining chapters.

1.1 Background of the Study

O ver the next tw o  decades, Ireland w ill experience marked changes in the age structure o f its 

population. A significant increase in the num ber o f older people will have im plications for the  

nation's health, social and econom ic institutions (D epartm ent o f Health & Children [DoHC] 

2008). It is estim ated  that the num ber o f people aged 65 and over will m ore than trip le  betw een  

now and 2050, com pared w ith  a projected overall population increase of around 35%  (Central 

Statistics Office 2007). This would m ean that the  num ber o f people aged 65 and over will 

significantly outw eigh the num ber o f children under five years old in Ireland. Increased 

longevity, declining fertility  and the ageing o f the 'baby boom ' generation  are all contributing  

factors to this dem ographic change. As both the proportion o f o lder people w ith in  the total 

population and life expectancy increase w orldw ide  (Tirrito 2003), key questions arise for all 

countries on how  best to m eet the needs of its ageing society. In o rder to  plan and respond to 

the changing needs o f an ageing population, data on the health, w ell-being, social, economic 

and environm enta l circumstances of the population must be gathered and tracked in each 

country, to  assess how  circumstances change, individually and in com bination, over tim e, and to  

identify  the factors th a t influence successful ageing and the developm ent o f disease and 

disability as people age.

In response to  Ireland's im pending dem ographic transition, a m ajor in ter-institu tional initiative. 

The Irish Longitudinal Study on Ageing (TILDA) was launched in 2006. TILDA is being led by 

Trinity College Dublin (Principal Investigator, Prof. Rose Anne Kenny) in collaboration w ith  a 

num ber o f institutions in Ireland and longitudinal studies on ageing in Europe and the United  

States. It represents the  most am bitious and com prehensive research study on ageing ever to  

be undertaken in this country. TILDA aims to involve a nationally representative sample of 

betw een 8 ,000  and 10,000 people aged 50 years and over, charting all aspects o f health, 

economic and social circumstances for at least a ten -year period. The study represents a m ajor 

step tow ards building the evidence base needed to plan and develop appropriate health, 

medical, social, econom ic and environm ental policies, and to guide fu tu re  service provision.
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Both home interviews and health assessments are to be used in a series of data-collection 

waves once every two years. To strengthen its comparability, TILDA's methodology is closely 

harmonised with other leading international longitudinal studies on ageing, such as the Health 

and Retirement Study (HRS 1992) in the United States, the English Longitudinal Study on Ageing 

(ELSA 2002) and the Survey of Health, Ageing and Retirement in Europe (SHARE 2004).

Similar to the general population, marked changes in the life expectancy of people with 

intellectual disability^ (ID) are occurring worldwide (Carter & Jancar 1983, Puri et al. 1995, 

Janicki 1996, Holland et al. 1998, 2000, Patja et al. 2000, World Health Organization [WHO] 

2000b, Evenhuis et al. 2001, Kerr 2007, Emerson & Hatton 2008) due to many factors such as 

medical advances, improved education, public health and living conditions. In Ireland, the 

continuing growth of the older proportion of people with ID has been captured over the years in 

the National Intellectual Disability Database (NIDD) since its establishment in 1996 (Kelly et al. 

2007). Yet, compared to the general population, we have relatively limited information on the 

age-related physical and mental changes that people with ID experience (Factor 1997), and

none of the leading international longitudinal studies on ageing, such as the HRS, ELSA and

SHARE, reports the inclusion of this population in their sample composition. Similar to other 

countries, the sampling frame selected by TILDA, the Irish Geodirectory, will unintentionally 

preclude many people with ID from being selected. However, unlike most other countries, 

Ireland is well placed to address this inequity, as it has an established NIDD from which a 

representative sample of people with ID can be drawn. In combination, all the factors led to the 

launch of a parallel supplemental national study in Ireland, called an 'Intellectual Disability 

Supplement' to the Irish Longitudinal Study on Ageing (IDS-TILDA), in 2008. It is also being led by 

Trinity College Dublin but under different leadership (Principal Investigators, Prof. Mary 

McCarron and Prof. Philip McCallion).

The close harmonisation between the two studies (IDS-TILDA and TILDA) has not only become a 

national landmark for ageing research in Ireland but also worldwide. It will ensure for the first 

time that the differences and similarities between the population groups nationally are

systematically ascertained over the next ten years, so that future policies, services and

resources meet the needs of people with ID as they age. Although IDS-TILDA is conceptually 

comparable to TILDA, which in turn is closely harmonised with other ageing studies (e.g. HRS, 

ELSA), thereby allowing for within- and between-country comparisons, IDS-TILDA also takes

 ̂ In tellectual disability is defined as "a disability characterized by significant lim itations both in in tellectual functioning  
and in adaptive behaviour, which covers m any everyday social and practical skills" (AAIDD 2013).
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account o f the issues that uniquely affect the lives o f people w ith  ID. Until now, no country, 

using representative samples, has directly com pared the ageing o f people w ith  ID w ith the  

general ageing population. This partnership betw een  population groups positions Ireland as a 

leader in m ainstream ing people w ith  ID into national research program m es, and paves the way  

fo rw ard , as the  universal m odel fo r o ther countries to fo llow  in the fu ture . Its tim ing could not 

be m ore im portant; w ith  evidence suggesting people w ith  a lifelong disability, inclusive of 

people w ith  ID, are one the fastest growing but smallest groups o f o lder people (Bigby 2004). 

C om paratively, the  IDS-TILDA study seeks to recruit betw een 750  and 850 people aged 40 years 

and over, targeting  10% of the to ta l population aged 40  and over w ith  ID, across all levels o f 

disability and living circumstances. Equivalent to TILDA, participants will be in terview ed every  

tw o  years about th e ir health, social, psychological, econom ic and environm ental circumstances, 

for at least a ten -year period.

1.1.1 Framing the Context of the Study

Similar to  TILDA, in preparation for longitudinal investigation, a pilot study was undertaken to  

assess the acceptability and feasibility of the IDS-TILDA interview -based questionnaire for 

people w ith  ID and o ther key respondents, such as fam ily m em bers, support workers and 

nurses, w h ere  required. As part o f the pilot, one com ponent o f TILDA's pilot health assessment 

m odule, an th ro po m etry  assessment, was also tested in the IDS-TILDA pilot study. This thesis 

(exploratory study) focuses solely on the an thropom etry  m odule o f the IDS-TILDA pilot study, 

including its design, developm ent, im plem entation  and evaluation. The results o f this study will 

guide fu tu re  planning on the an thropom etry  assessment in IDS-TILDA and produce knowledge  

that can be used by others studying an thropom etry  in this population. Based on the feasibility  

and acceptability o f the  an thropom etry  assessment m odule to people w ith  ID, and the retention  

rates from  the  in terv iew  stage to the m easurem ent stage (separate hom e visits), the suite o f 

physical measures included in IDS-TILDA's health assessment may be expanded upon in future  

waves o f data collection, sim ilar to TILDA, if resources allow.

1.2 Anthropometry Assessment

A nthropom etry  is the hallm ark technique o f biological anthropology, a branch of science that 

studies the  m easurem ent o f the hum an body, which has becom e increasingly im portant in 

health assessments across this century (Ulijaszek & Lourie 1997). A nthropom etric  studies and 

the inclusion o f an thropom etry  param eters in health -re lated  studies can help to identify  

nutritional problem s such as under-nutrition and over-nutrition  and identify  groups w ith  specific 

nutritional and health needs to be addressed in policy developm ent and program m ing (de Onis
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& Blossner 2003). A nthropom etric  data can also be used to track trends, and m onitor and 

evaluate broad changes in nutritional status over tim e. W ith  ageing, changes in body 

composition occur, including quantita tive  and qualitative progressive loss o f skeletal muscle 

mass and body fa t redistribution, w/ith greater accumulation in the intra-abdom inal region 

com pared to the subcutaneous abdom inal area, independent o f disease developm ent (N ew m an  

e t at. 2005, B aum gartner 2006). M odifications in nutritional and physiological status, such as 

decrease in body w eight and height, also occur (Dey e t al. 1999). Alm ost tw o decades ago, 

before the im pending dem ographic transition ahead became an increasing subject o f a ttention, 

the W orld Health Organization (1995, p. 270) has recom m ended "not only that the elderly be 

included in surveillance but also that they are specifically targeted for nutritional surveillance 

since they may be prone to hidden deficiencies that can be corrected by nutritional and health  

program m es", and also th a t the elderly be seen as "a group at risk".

Longitudinal studies are therefore  required to determ ine the m agnitude o f changes in 

anthropom etric  m easurem ents w ith ageing (Perissinotto e t al. 2002). N ot surprisingly then, 

both the international (e.g. HRS, ELSA, SHARE) and the national (i.e. TILDA) longitudinal studies 

on ageing have all recognised the need to collect this data and include anthropom etric  

m easurem ents as part of th e ir health assessment modules. Equally, longstanding nutrition- 

related surveys such as the US National Health and N utrition Examination Survey (NHANES 

1971) and the UK National D iet and N utrition Survey (NDNS 1992), and recent cross-sectional 

studies in Ireland, the N orth /South  Ireland Food Consumption Survey 1997-1999  (lUN A  2001), 

the National A dult N utrition Survey 2008-2009  (lUN A  2011), and the Survey of Lifestyle, 

Attitudes and N utrition (SLAN) (M organ e t al. 2008), which involve older adults as part o f the ir  

sample com position, all recognise an thropom etry  as a key com ponent o f nutritional 

assessment. How ever, strikingly absent across all o f these w ell-know n studies is the reported  

involvem ent o f any an d /o r representative samples o f people w ith  ID. By virtue o f the sampling 

fram es used, the m ajority (if not all) w ere  unintentionally precluded from  being selected. This 

in form ation gap urgently needs to be bridged, so as to  ensure th a t evidence-based planning and 

evaluation o f public health policies and actions are inclusive o f one o f the most vulnerable and 

marginalised groups in our society. This exp loratory study represents a first step in this 

endeavour.

1.2.1 Key National Policy Positions

M o re  than tw o  decades ago, Ireland along w ith  158 other countries signed the W orld  Health  

Declaration on N utrition (FAO 1992). One of the seven them es in this declaration was the need
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to  assess, analyse and m onitor the nutrition status of citizens, but to date Ireland has not 

included representative samples o f its population o f people w ith  ID in any of its national 

nutrition surveillance activities (e.g. detection, trea tm en t and prevention), if included at all. At 

the early stages of this study, the tw o  policies that stood out w ere the Obesity Taskforce Report 

(DoHC 2005) and the  Cardiovascular Strategy 2010-2019  (DoHC 2010a). Both identified the need 

to  halt the  rise in overw eight and obesity in the Irish population (w ith  prevalence rates based on 

the national cross-sectional studies noted earlier) but ne ither explicitly m entioned people w ith  

ID or the  clear lack o f evidenced-based data available on this population group. O f particular 

note, the  Obesity Taskforce Report recom m ends:

•  a national database o f grow th m easurem ents (w eight, height, waist circum ference (WC) 

and BM I) fo r adults to  be developed by the Population Health D irectorate (la ter 

confirm ed as a strategic priority fo r action by the H ealth Service Executive 2008), and

•  routine m easurem ents of height, w eight and W C to be taken in prim ary care

These recom m endations, the national reports m entioned above (along w ith  the national 10- 

year ta rge t set to reduce overw eight and obesity detailed in the Cardiovascular Strategy) and 

the national survey position (i.e. lack o f ID representation) collectively confirm  the urgent need 

to  raise the  an th ropom etry  profile o f people w ith  ID. Only then w ill the national research and 

policy gap begin to be addressed. It is vital that people w ith  ID be included in all fu ture  national 

an thropom etric -re lated  initiatives and surveys, to  inform  policy and service provision. The HSE 

Population Health Strategy (2008a, p. 5) has recognised that "there is a clear need to  reduce the  

gap in health inequalities". In support o f this mission, the results o f this study o ffe r researchers, 

clinicians and policy makers the guidance needed on conducting anthropom etric  m easurem ents  

w ith  people w ith  ID o f all levels o f abilities. IDS-TILDA provides a critical opportun ity  to  begin 

filling this in form ation  gap and show how representative samples of people w ith ID can be 

included in national research.

1.2.1.1 A Nutrition Paradox: Overweight/Obesity and Underweight

Excess body w eight is the m ost serious public health challenge o f the 21*' century fo r the W orld  

Health Organization European regions (W H O  2007a). Rates o f overw eight and obesity among  

the adult population continue to rise (W H O  2007b), w ith  serious im pacts on the health and 

w ell-being of citizens (W H O  2006a, 2006b). Both w eight statuses are m ajor risk factors fo r a 

num ber o f health problems, including but not lim ited to diabetes, hypertension, high
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cholesterol, cardiovascular diseases and some cancers (N ational Institutes o f Health [NIH] 1998, 

W H O  2000a, 2007a), and may contribute to  functional decline and disability in the elderly 

(Janssen e t al. 2002a). There are also psychosocial and econom ic consequences of being 

overw eight or obese, which have significant im plications for an individual's health and w e ll

being. The fiscal costs o f treating  the  current and ever-increasing health problem s attributed  to  

overw eight and obesity will no doubt significantly affect health services and society as it ages. 

Ireland has not escaped this growing epidem ic (DoHC 2005, HSE 2008b, Morgan e t al. 2008, 

DoHC 2010a, 2010b); the prevalence o f overw eight and obesity has continued to rise over the  

last decade.

At the o ther end of the spectrum , o lder adults, particularly the elderly, are reported to be at 

increased risk o f under-nutrition  (Visvanathan 2003, Hickson 2006) com pared to  younger adult 

populations. This results in high risk fo r acute illness and death (Kushner 1993, Seidell e t al. 

1996, Beck e t al. 1999, H engsterm ann e t al. 2007). Consequently, as the population ages, tim ely  

assessment and m onitoring, and the form ulation  of strategies to  prevent, manage and trea t the  

varying nutritional statuses o f the Irish population w ill be o f prim e im portance - especially given 

the increased risk o f overw eight/obesity  and under-nutrition coexisting (a nutrition paradox) in 

older populations. The W orld Health Organization (2003a) described the nutrition paradox as a 

challenge and is one that is taking over many parts o f the world w ith detrim enta l effects, if 

im m ediate action is not taken. National research surveys, such as SLAN in Ireland, play key roles 

in tracking trends and inform ing policy, program m es and services.

Despite the global and national a ttention  on the overw eight and obesity epidemic, Ireland has 

not addressed or responded to  the nutritional health o f its population o f people w ith  ID. 

Similarly, no population-specific research has been commissioned to  establish the prevalence of 

underw eight, overw eight and obesity in this population group, so as to  direct policy and 

practice. Up until 2007, except fo r one small survey (n=157) in one service provider in the west 

of Ireland (M cG uire e t al. 2007), no published research on the island has specifically focused on 

the  nutritional health o f this population or included related questions w ith in  a w ider 

investigation. Based on proxy-reported height and w eight (n=130) used to calculate Body Mass 

Index (B M I), M cG uire e t al. revealed that 68% (n=88) o f people w ith  ID w ere overw eight or 

obese. The clear lack o f baseline BMI data on this population group, nationally and regionally, at 

a m inim um , is alarm ing -  especially since international research has consistently reported the  

same rising trend in overw eight and obesity among people w ith  ID (R im m er & Yamaki 2006). 

M any studies indicate higher rates o f obesity com pared to  the general population (Rubin e t al.
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1998, Harris et al. 2003, Marshall et al. 2003, Emerson 2005, Rimmer & Wang 2005, Yamaki 

2005, Draheinn et al. 2007), raising further concerns about unmet needs in the population of 

people with ID. Comparatively, it is also reported that they are at increased risk of being 

underweight (Hove 2004, Emerson 2005, Bhaumik et al. 2008). With the population ageing and 

the possible onset of diseases and declining health, we may witness an increased proportion of 

people with ID at risk of underweight in future years.

Based on the international evidence on people with ID, and the global epidemic of overweight 

and obesity in the general population, it is clear that this population group in Ireland are likely 

to face the same (if not greater) weight status challenges as other citizens. However, until data 

is gathered on representative samples of people with ID, this position cannot be definitively 

confirmed.

1.3 Significance of Anthropometry and People with Intellectual Disability

IDS-TILDA and its inclusion of anthropometry assessment in the landmark study is timely. It 

represents the first national step towards filling the Irish information gap on anthropometry in 

people with ID. Internationally, this study breaks new ground in research on this topic by 

providing for the first time an in-depth examination and understanding of the methodology of 

anthropometry assessment and use with people with ID of all levels of abilities aged 40 years 

and over. Based on the findings from this study, necessary guidance on how to conduct 

anthropometric measurements with this population group is available to key stakeholders in 

policy, research and practice, so as to improve outcomes for individuals with ID. For example, 

the findings support and direct future developers and implementers of both the proposed 

national database of growth measurements and measurement of baseline anthropometry 

parameters in primary care (see Section 1.2.1) in Ireland, to include people with ID. This will 

allow the nutritional status of people with ID to be monitored alongside the general population. 

Since optimal nutritional well-being is an important determ inant of health, this is even more 

critical as the population ages and as needs become more complex.

People with ID should not be overlooked in anthropometry assessments nationally, regionally, 

locally or on an individual basis for reasons such as the perceived difficulties of undertaking such 

measurements, or an inability to achieve high-quality assessments in this population. These are 

unacceptable justifications for the under-representation or exclusion of this population group 

from nutritional surveillance-related activities. People with ID should and need to be afforded 

the same opportunities to have their baseline anthropometric measurements taken (at
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m inim um ), sim ilar to  the general population, so that the necessary program m es, services and 

in form ation are targeted  correctly, and sufficient resources are allocated fo r that purpose. 

There is also a need to  identify reversible or preventable causes o f m alnutrition; this cannot be 

achieved w ithout high-quality evidence-based data. People w ith ID need to  be treated  as full 

and equal citizens w ith  the same, if not greater, needs than the general population. They have 

the right to benefit from  the outcom es o f nutritional surveillance program m es offered to all 

other citizens. In order to  support people w ith  ID to age well in an ageing society, as m any of 

them  will face greater challenges and possibly have m ore com plex needs com pared to  the ir  

non-disabled peers, w e need to understand th e ir body com position using anthropom etry  

measures (a key com ponent o f nutritional assessment), and the changes and influences it has 

on th e ir health and well-being over tim e. A nthropom etry  has been described as "the single 

most universally applicable, inexpensive and non-invasive m ethod available to assess the size, 

proportion and composition o f the hum an body" (W H O  1995, p. 1), yet no measured  

an thropom etry  data has been published on this population group in Ireland.

If an thropom etric  data is not collected on this population group, the Irish health system is 

unlikely to be able to m eet the current and fu ture need to trea t overw eight and obesity-related  

diseases and conditions, and the elevated health risks associated w ith  underw eight. Similarly, 

the necessary prevention, trea tm en t and m anagem ent o f these w eight statuses will not be 

accessible to  people w ith  ID, as the ir needs will not be planned fo r and insufficient resources 

will be allocated to respond appropriately. W itho u t this data, it w ill also not be possible to fully 

evaluate health and d ietary status, disease risk and body-com position changes that occur w ith  

ageing, or identify any protective effects o f overw eight or obesity in old age. Overall, there has 

never been a m ore im portant tim e to understand how to conduct precise, high-quality  

anthropom etric  m easurem ents w ith people w ith  ID o f all levels o f abilities, w hile  maximising 

th e ir awareness and understanding of the m easurem ent process and the  im portance of 

nutritional health. The overall im petus o f this study was based on the right o f people with ID to  

have the choice to  take part in nutritional surveillance and to b enefit from  all re lated health  

prom otion activities designed to m eet the specific needs of the population a n d /o r target 

groups. Im portantly , this study did not seek to m ake the use o f an th ropom etry  m ore  

com plicated in this population group than it needs to be, but ra ther it sought to  address the  

core concepts o f ensuring high-quality data was collected, th a t such m easurem ents w ere  

accessible to  all persons w ith  ID and th a t they becam e active participants in the process, beyond  

the physical act o f m easurem ent alone. The study represents the potential fo r a significant 

advance in the use o f anthropom etry m easurem ents in ID and general research and practice.
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1.4 Structure of Thesis

This thesis is divided into six chapters.

•  Chapter 1 provides an overview of the context of investigation and introduces the broad 

concepts that will be explored further in the next chapter.

•  Chapter 2 builds on the concepts discussed and presents an analysis of the literature.

•  Chapter 3 outlines the aims and objectives of the study, and the research methodology, 

and provides a detailed account of the research design, from the analysis stage through 

to the evaluation stage.

•  Chapter 4 presents the findings of the research study in three phases: the response rate 

and demographic, health and lifestyle data; the feasibility and measurement status 

data; and the reliability of the measurements and hypotheses tested.

•  Chapter 5 discusses the main findings drawn from the analysis of the data, presented 

under the broad themes of the study's objectives.

•  Chapter 6  summarises the general conclusions of the study and presents the key 

anthropometric and methodological learnings and contribution to ID research. It also 

outlines the main strengths and limitations of the study and recommendations for 

research, education, practice and policy.

1.5 Conclusion

This chapter has described the background of the research, and provided a general introduction 

to anthropometry assessment and key national policies. It also looked at the 'nutrition paradox' 

of overweight/obesity and under-nutrition coexisting, and highlighted the overall significance of 

anthropometry assessment in adults with ID in Ireland. The knowledge gap in the pertinent 

literature and the significance of the current study was also clarified. Finally, it outlined the 

content of the following chapters.
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Chapter 2: Literature Review

2.1 Introduction

This review  of literature builds on many of the concepts introduced in the previous chapter and 

provides foundational inform ation for establishing the study and the related components. An 

overview  of the key published knowledge-base pertaining to the core study of anthropom etry is 

review ed. The chapter is divided into three phases.

•  Phase 1 discusses the ageing population of people w ith intellectual disability (ID) and 

the nutritional health and assessment status of this population group.

•  Phase 2  discusses the anthropom etric measurem ents o f key interest to  the study.

•  Phase 3 discusses key methodological factors related to measured anthropom etry.

The chapter ends with a summary of the findings, including the deficiencies found in the  

literature , which form ed the basis and justification fo r conducting this study, and highlighted a 

need fo r fu rther exploration of several key issues w ith researchers and clinicians in the field.

2.1.1 Search Strategy

A com prehensive literature search was undertaken using various inform ation sources to identify  

all key literature (published and unpublished) on the study and use o f anthropom etric  

m easurem ents and people with intellectual disability (ID). Combinations o f the following  

approaches w ere used:

•  searching electronic databases (PubM ed, CINAHL, Science Direct and Google Scholar)

•  visually scanning reference lists from  relevant studies

•  reviewing websites of key organisations, associations and studies (see Appendix 1)

•  reviewing non-journal-type publications (conference papers, books, and research, 

organisation and governm ent publications)

Supplem ental searches w ere also com pleted in key journals (see Appendix 1) to  increase the  

sensitivity of the search and ensure that no key literature was missed. Contact w ith study 

authors, researchers, experts/clinicians, equipm ent m anufacturers and relevant organisations 

was m ade (and systematically recorded by date, contact name, type o f com m unication, query 

m ade and the outcom e). All searches and contacts covered both the ID and generic fields. 

Crucially, the searches undertaken w ere re-run several tim es throughout the research study to
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ensure that no recent publications were missed. It was also necessary to revise the search when 

new areas of relevance were identified, as the researcher's understanding o f the topic 

developed. For all electronic databases (and the supplemental searches), key words were used 

(see Appendix 2). Words were searched separately, followed by combined word searches or 

sets of words using Boolean connectors. Records o f the searches completed were kept and 

dated. The systematically informed approach of Tranfield et al. (2003) was used to guide and 

structure the identification and clarification of the literature selected (i.e. recording the key 

search strings, database type and number meeting the criteria o f the study) and minimise bias 

(Cook etal. 1997).

All searches were lim ited to information (research studies and all other publication types) 

published or available in the English language. Most o f the literature accessed was primarily but 

not exclusively published in the last 15 years. No date restrictions were applied to searches to 

ensure no pertinent information was missed. However, not all of the literature obtained is 

referenced in this study. Only those items from which material was quoted or that were directly 

referred to are documented in the references list. The software programme EndNote was used 

to handle the references. The Harvard referencing system (as adapted for use by the School of 

Nursing and M idwifery, Trinity College Dublin [SNM TCD]) was used throughout this thesis (SNM 

TCD 2013). The search results were assessed for relevance to the study. This process was 

framed and guided by Webster and Watson's (2002) concept matrix, w ith each article assessed 

against key concepts and categorised accordingly. On completion, another matrix table was 

developed for each concept to capture key details (i.e. author, year, study type, subjects, study 

design and findings), which is similar to the matrix table described by Cho and Egan (2009). All 

the information collated was then methodically analysed and synthesised.

Of particular note, the research studies referenced in the firs t phase of searching conducted are 

dated 2008 or earlier, which reflects the evidence available at the analysis, design and 

developmental stage o f this study (Chapters 1 to 3). The research studies referenced in the 

second phase of searching conducted (i.e. the analysis, interpretation and evaluation o f this 

study findings -  Chapters 5 and 6) are dated 2013 or earlier.
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2.2 Phase 1: Ageing Population, Nutritional Health and Assessment

2.2.1 Ageing Intellectual Disability (ID) Population

Over the last decade, marked changes in the life expectancy o f people with intellectual disability 

(ID) in Ireland have occurred among all age cohorts, particularly among those aged 55 years and 

over (Kelly e t al. 2008). Although increased longevity in people with ID is one of the great 

biom edical and biosocial triumphs of m odern times, the life expectancy of this population group 

rem ains proportionally low er than that o f the general population (Patja e t al. 2000, Bittles e t al. 

2002, Kelly e t al. 2008). Their average age of death in Ireland is suggested to be 45 .68  years 

(Lavin e t al. 2006). Even more alarming is the striking difference betw een the Irish life 

expectancy figure and those in other countries; for exam ple, in New York State, longevity is 

reported at 66.1 years (Janicki e t al. 1999) and in Australia, the figures range from  58.6 to 74.0  

years (Bittles e t al. 2002), depending on the person's level of ID (e.g. it is low er for those with  

m ore severe levels o f ID). Although the life expectancy of people with ID is increasing over tim e, 

the w ealth  o f international research highlights that people w ith ID continue to have higher 

m ortality  rates (McGuigan e t al. 1995, Hollins e t al. 1998, Durvascula e t al. 2002, M errick 2002) 

and experience significant health inequalities compared to the general population; for example, 

high levels o f unm et health needs and excess disease burden (Evenhuis 1997, Schrojenstein 

Lantm an-de Valk e t al. 1997, Barr e t al. 1999, Cooper 1999, Kerr et al. 2003, Ouetellette-Kuntz  

e t al. 2005, M elville e t al. 2006, van den Akker e t al. 2006). Yet, "all citizens should have equal 

rights to health, and fa ir/equ itab le  access to health and health inform ation according to their 

needs" (McConkey e t al. 2004, p. 165). Despite this, there has to date been no national 

population-based research conducted on the ageing of people with ID in Ireland. Critically, the 

'Intellectual Disability Supplem ent to TILDA' will over tim e identify the factors that contribute to  

reduced life expectancy in Ireland, including those linked to aetiologies.

2.2.2 Nutrition Transition and People with ID

Currently Ireland, like many other countries w orldw ide, is experiencing marked changes in the  

nutritional status o f its population, w ith the prevalence of overw eight and obesity continuing to  

rise (M organ e t al. 2008). The W orld Health Organization (2003b, p. 1) has stated that "obesity 

has reached epidem ic proportions globally, w ith more than one billion adults overw eight -  at 

least 300 million of them  clinically obese -  and is a m ajor contributor to the global burden of 

chronic disease and disability". W hile there are no national statistics on the prevalence of 

overw eight and obesity among people w ith ID in Ireland, based on a cross-section of 

international research conducted, sim ilar rising trends have been reported, and in some cases.
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even higher prevalence rates than in the general population, depending on the sub-group of 

people with ID studied (Bell & Bhate 1992, Beange et al. 1995, Prasher 1995, Martin et al. 1997, 

Rubin et al. 1998, Robertson et al. 2000, Draheim et al. 2002, Janicki et al. 2002, Marshall et al. 

2003, Melville et al. 2005, Moran et al. 2005, Yamaki 2005, Bhaumik et al. 2008). However, 

several methodological issues, such as small sample sizes, different sampling strategies, lack of 

matched comparison groups, use of different measurement tools or methods to gather 

anthropometric data and different cut-off points to define weight status, among other factors, 

make it difficult to estimate the prevalence rate accurately in people with ID and/or to compare 

the findings directly to the general population. Despite these limitations, the ever-increasing 

prevalence of overweight and obesity, and the negative impact of this or the increased risk to 

the health of individuals with ID have been highlighted in these studies (see Rimmer & Yamaki 

2006 for a full review of obesity and people with ID). The increase in overweight and obesity 

was identified as a priority for action by the International Association for the Scientific Study of 

Intellectual Disabilities (Lennox et al. 2002). Although the same priority has been identified for 

the general population in Ireland (DoHC 2005, HSE 2008b), both the Government and the 

research community have, until now, paid limited attention to the nutritional health needs of 

Irish citizens with ID. As discussed in Section 1.2.1.1, national health surveys have not reported 

representative samples of people with ID in their sample compositions, nor has there been any 

specific research commissioned to target the nutritional health of this population. There is a 

strong need to challenge the inequality experienced by this population group in Ireland. Using 

standardised methods, weight status data on nationally representative samples across all levels 

of ID and living circumstances is needed.

2.2.2.1 Nutritional Status and Risk of Co-Morbidities

Elevated weight status increases the risk of co-morbidities (e.g. cardiovascular disease, diabetes 

mellitus) (Must et al. 1999), functional decline (Launer et al. 1994, Friedmann et al. 2001, 

Jensen & Friedmann 2002), impaired quality of life (Ford et al. 2001), the use of healthcare 

resources (Wolf & Colditz 1998) and mortality (Calle et al. 1999). Worryingly, studies also 

suggest that adults with ID are at risk of developing obesity at an earlier age, with a peak in 

prevalence occurring about twenty years earlier than among the general population (Rimmer et 

al. 1995, Moran et al. 2005). In the general population, the prevalence of overweight and 

obesity, as defined by Body Mass Index criteria, is reported to peak at around age 50-60 years 

(Chapman 2008). If obesity is occurring at an earlier age for people with ID, then the onset of 

obesity-related diseases may be contributing to the shorter life expectancy experienced by 

some of this population group. Chronic diseases, such as diabetes, cardiovascular disease.
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hypertension and stroke, and certain form s of cancer, are a serious threat to  health, quality of 

life and longevity (Strong e t at. 2005, W HO 2005, Nugent 2008) but many are largely 

preventable and treatab le conditions w ith healthy lifestyle changes (e.g. optim al nutritional 

health, w eight status, physical activity). The im pending risks for people with ID are deem ed  

even higher; evidence suggests that they are four tim es m ore likely (Dupont e t al. 1987, 

Disability Rights Commission 2004) or at increased risk than the general population to die 

prem aturely (McGuigan e t al. 1995, Hollins e t al. 1998) from  preventable causes. People with ID 

are therefore  especially vulnerable; with population ageing and the increased risk of chronic 

disease, the evidence fu rther points to the urgent need to establish, m onitor, prevent, trea t and 

manage overw eight and obesity in this population group in Ireland.

Only once national evidenced-based data on anthropom etry param eters becomes available can 

an intersectoral, collaborative approach be taken at national, regional and local level to address 

the w eight and body composition findings. The early identification of nutrition problems (to 

minimise or reverse negative impacts) or of those at risk o f m alnutrition (under- or over

nutrition) is critically im portant so that trea tm en t and prevention strategies can be put in place 

to support people w ith ID to m aintain good health and quality o f life as they age. It is clear that 

both nutrition and w eight status play key roles in the developm ent, susceptibility and outcom e  

of chronic diseases and disability, so particular attention needs to be paid to one o f the most 

marginalised groups of Irish society, people with ID, both now and as they age. However, the  

m arginalisation experienced is not unique to Ireland; across United Nations m em bers it has 

been noted that "people with ID and the ir families are am ong the most marginalised in our 

society" (Inclusion International 2008, p. 3); however, unlike in Ireland, many other countries 

have conducted research on overw eight and obesity, even if it is not to the same scale as that 

covering the general population.

At the o ther end of the spectrum is underweight. Although underw eight is less prevalent than 

overw eight and obesity, and has received less attention in the literature, it is reported to be 

proportionally more common in people w ith ID than am ong the general population (Simila &  

Nishanen 1991, Beange e t al. 1995, Kennedy e t al. 1997, Rubin e t al. 1998, Aldridge e t al. 2000, 

M olteno e t al. 2000, Robertson e t al. 2000, Braunschweig e t al. 2004, Emerson 2005, Moran e t 

al. 2005, Bhaumik e t al. 2008), particularly among those w ith  severe or profound ID (Stewart e t 

al. 1994, Beange e t al. 1995, Hove 2004). This may be due to a higher level of eating (e.g. 

swallowing, chewing) and drinking problems. A striking review of the characteristics and 

circumstances of 211 people w ith disabilities (most o f w hom  had ID in addition to tw o  or three
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o th e r  disabilities) w ho died in care b e tw een  1991 and 1998 in New South W ales (NSW), 

Australia, revealed th a t  42% had been  underweight, and th a t  som e died because  of  critical 

illnesses not being tre a te d  (Community Services Commission 2001). Subsequen t inquiries from 

2003 to  2005 identified similar t ren d s  due to  many avoidable reasons  such as services not 

adequa te ly  identifying or addressing the  health  needs  of people  with disabilities, such as 

nutrition and swallowing difficulties (NSW O m budsm an 2006). Similarly, following th e  d ea th s  of 

six people  with a learning disability (LD) in th e  UK, a landmark report published by M encap, 

'Death by Indifference' (2007), exposed the  unequal healthcare  and institutional discrimination 

th a t  this population group often experienced in th e  healthcare  system. Urgent calls w ere  m ade 

for both an ind ep en d en t  inquiry into th e  six cases outlined in th e  repo rt  and a confidential 

inquiry into th e  p rem a tu re  dea ths  of people  with a LD in th e  UK (M encap 2007). Collectively, 

the  evidence reinforces the  im portance  of no t underestim ating  th e  risks associated  with 

underweight, unintentional weight loss, or inadequa te  nutrition, and highlights th e  need  for this 

weight s ta tus (underweight) to  be m onitored  as closely as overw eight and obesity.

While, again, th e re  are  no national statistics on the  prevalence of underw eight in people  with ID 

in Ireland, a review of 25 studies by Gravestock (2000) concluded th a t  b e tw een  35% and 72% of 

th o se  with severe  ID w ere  significantly underweight, suggesting much higher prevalence than  

am ong the ir  coun te rpa r ts  in the  general population (Kennedy e t  al. 1997, Roberston e t  al. 2000, 

Corish & Kennedy 2003, Morgan e t  al. 2008). Combined with the ageing process, w h ere  w eight 

loss is com m on am ong the  elderly, the  physiological decrease  in ap p e t i te  and food intake th a t  

accom panies  normal ageing can be au g m en ted  by acute  and chronic d isease  (Gariballa 2004); 

this may put all people  with ID at increased risk of under-nutrition as they  age. In the  genera l 

population, it is reported  th a t  the  risk of underw eight may be g rea te r  for som e people  in later 

life, particularly th e  elderly, and especially those  who are institutionalized (Morley 2001, 

Gariballa 2004) as com pared  to  younger adult populations (Kushner 1993, Seidell e t  al. 1996, 

Beck e t  al. 1999, Mamhidir e t  al. 2006). Yet the  risk of underw eight in o lder  people  is often  

overlooked (similarly to  th e  ID population) desp ite  th e  many negative health  ou tco m es  

(McWhirter & Pennington 1994, Kopelman & Lennard-Jones 2002, Visvanathan e t  al. 2004), 

such as falls, hospitalisation, lengthy hospital stays, and postopera tive  complications (Beck e ta l .  

1999, Harris & Haboubi 2005). Under-nutrition is re lated  to  increased mortality (Romero-Corral 

e t  al. 2006), risk of bone  fracture, susceptibility to  infections, delayed healing of wounds, m ore  

pressure  sores  and specific nu tr ien t deficiencies, which can lead to  a variety of health -re la ted  

conditions th a t  can greatly affect quality of life (Crawley 2007) and increase functional 

dependency  and healthcare  needs  (e.g. m ore  frequen t  readmission to  hospital). Physical
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dependence on others fo r adequate nutrition, severity of eating difficulties, and dysphasia 

appear to be common factors associated w ith underweight in individuals w ith disabilities 

(Thommessen et al. 1991, Reilly et al. 1996, Kennedy et al. 1997). Despite similar 

methodological lim itations, as discussed earlier in relation to overweight and obesity research in 

this field, the increased risk o f under-nutrition for people with severe and profound ID, and 

among all persons w ith ID in their older years needs to be seen as a growing concern, due to the 

lack o f evidence-based data in Ireland. This is particularly the case given that the life expectancy 

of people with severe and profound ID is reported to be much shorter than for those w ith 

higher levels of ID (Strauss & Eyman 1996, Chaney & Eyman 2000, Patja et al. 2000) and among 

people o f all levels o f ID who are partially or fully dependent on the support of others to meet 

the ir nutritional needs.

In the general population, much of the international and national nutrition-related research and 

policy focus has been on the growing obesity epidemic (WHO 2000a, 2007b, James 2008, HSE 

2008b, Morgan et al. 2008), including among the elderly (Villareal et al. 2005, Popkin 2006, 

Andreyeva eta l. 2007, Jenkins e ta l. 2007). However, as its prevalence decreases in extreme old 

age (Kennedy et al. 2004) and greater weight loss (or less weight gain) occurs w ith increasing 

age (Williamson 1993, Hughes et al. 2002), w ith population ageing and the rise in chronic 

diseases we may witness increasing rates o f under-nutrition, which may become a major public 

health problem. Nationally, Ireland has begun addressing under-nutrition by publishing 

guidelines on preventing under-nutrition in acute hospitals (DoHC 2009). In future it is expected 

that a more comprehensive strategy, similar to that fo r overweight and obesity, may be 

extended to include nursing homes, primary care, and community-care settings. To ensure that 

the needs o f the population o f people w ith ID are not unintentionally precluded from  any future 

under-nutrition, overweight and obesity action plans, access to annual high-quality data on the 

weight status o f representative samples o f people with ID is and w ill be essential in Ireland. 

Monitoring the nutritional status of national populations as they age is o f prime importance for 

formulating preventive strategies to lower m ortality and m orbidity rates, improve quality of life 

and reduce healthcare costs, and people w ith ID should be afforded the same right to benefit.

2.2.2.1 Malnutrition and Body Composition Changes with Ageing

Malnutrition is defined as "the state o f being poorly nourished" (Hickson 2006, p. 4), indicating 

that one or more nutrients are lacking, consumed in excess, or taken in the wrong proportions. 

Often the word 'm alnutrition ' is used (and viewed broadly) in the context o f under-nutrition, 

but in this study it is viewed w ith in the context o f under- and over-nutrition. As discussed
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earlier, both under- and over-nutrition are common in older adults (e.g. Bannerman et al. 2002, 

Jenkins et al. 2007); the causes are extremely varied and may be attributed to one or a 

combination of factors such as dietary, medical, physiological, social, living and/or economic 

circumstances. Anthropometric methods (see Section 2.3.1) o f nutritional assessment are 

probably one o f the most w/idely used (Gibson 2005) in epidemiological, clinical and population 

studies. How/ever, in assessing body measurements to determine the status of malnutrition in 

older adults, the body composition changes that occur w ith ageing must be considered 

(Mangoni & Jackson 2004, Hickson 2006); both sarcopenia (loss of skeletal muscle) and 

increasing body fat are seen as hallmarks o f the ageing process (Evans & Campbell 1993), as well 

as expanded extracellular fluid volumes and reduced body cell mass compared to younger 

adults (Baumgartner 1993, Baumgartner et al. 1995). Even though these patterns are d ifficu lt to 

identify using conventional anthropometric measures, such as BMI, waist, hip and mid-arm 

circumferences (Baumgartner 2000), anthropometric data provides valuable proxy indicators in 

large population groups and a platform to identify and guide areas fo r fu rther research. Access 

to anthropometric data on people w ith ID in Ireland in the future w ill not only support the 

establishment of vital reference data on this population group, but also guide, fo r example, the 

interpretation o f the data as people age, and whether cut-off points or methods used to assess 

malnutrition need to be revised to identify those at risk. Given the importance o f this data and 

the complexity o f assessing the m alnutrition status of people as they age, it is essential to 

ensure that the anthropometry methods used are valid and reliable.

2.3 Nutritional Assessment

Nutritional assessment is defined as a comprehensive evaluation of information from dietary, 

medical and medication histories, anthropometry, laboratory data and clinical examination 

(August et al. 2002), e ither alone or, more effectively, in combination. Other variables such as 

age, gender, cognitive and functional status, psychosocial wellbeing, and socio-economic and 

environmental circumstances, are also im portant factors to consider in nutritional assessment 

and intervention pathways. For the purpose o f this study, the focus remains on anthropometry. 

The importance o f appropriate nutritional assessment cannot be understated (Seres 2003). In 

clinical practice and epidemiological surveys, anthropometric measurements represent an 

im portant component of nutritional assessment to evaluate the prevalence of underweight, 

overweight and obesity conditions in populations, which are im portant risk factors fo r severe 

disease and disability in the elderly (Jensen & Rodger 1998, Visser et al. 1998). Their future 

inclusion in the IDS-TILDA study w ill provide for the firs t tim e the evidence needed to ensure 

that health and nutrition policies, programmes and services take account o f the needs o f people
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with ID, since this population group, particularly as they age, may be more prone to hidden 

nutritional deficiencies (e.g. people with dementia may develop problems with eating and 

drinking). The findings will also raise the profile of their nutritional needs and support co

ordinated multi-sectoral action at national, regional and local level. Until now, people with ID 

have often been treated as a low priority and excluded from mainstream targets (Disability 

Rights Commission 2006, Mencap 2007); for example, to reduce the rate of obesity within a 

specified timeframe. Yet the rationale for reducing the risks associated with underweight, 

overweight and obesity is the same for all population groups (including to reduce chronic 

disease and disability, increase quality of life, and reduce health inequalities and healthcare 

costs) (Bourn 2001, Department of Health [DoH] UK 2003).

2.3.1 Anthropometric Assessment of Nutritional Status

Anthropometry is the single most universally acceptable, inexpensive and non-invasive method 

to assess size, proportions and composition of the human body (WHO 1995). It is suitable for 

evaluating broad nutritional status in population studies with relatively large sample sizes. 

Initially, the use of anthropometry focused largely on infants and young children, and on 

characterising health and nutritional status, and predicting performance, growth and survival. 

However, recent advances demonstrate the relevance of anthropometry throughout the life

cycle, not only as part of individual assessments but also for epidemiological surveys to reflect 

the health and nutritional status of population groups. Measures commonly used in both 

individual assessments and epidemiological surveys include weight, height, BMI and 

circumferences (e.g. waist, hip and mid-upper arm) (Duren et al. 2008). Although more 

sophisticated techniques have been developed to assess regional body composition (e.g. 

computed magnetic resonance imaging and dual energy x-ray absorptiometry) and provide 

accurate evaluation of nutrition status, they are expensive to apply and lack portability. The 

simplicity of the anthropometry measures allows them to be used in large population studies to 

indirectly estimate body composition changes over tim e, and particularly in clinical and field 

situations where access to technology and resources are often limited (Hughes et al. 2004). 

However, despite the perceived simplicity of such anthropometry measurements, the potential 

for errors is relatively high. The precision of anthropometric measurements plays an important 

role in delivering meaningful information on the subjects' nutritional status (Alvero Cruz et al. 

2005). But, for example, "inaccurate measurements of height and/or weight can cause 

significant inaccuracies in calculation of BMI, which is used as a guide for identifying persons at 

risk for disease" and estimation of prevalence of underweight, overweight or obesity (Engstrom 

et al. 2003, p. 1). Until more recently, the extent to which measurement error can influence
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both the measurement and interpretation of nutritional status was little considered in the 

generic literature (Ulijaszek & Kerr 1999) and is largely absent in the related ID literature (see 

Section 2.5.3).

Standardisation of data-collection methodology (measurement and standardisation protocol), 

rigorous training and effective equipment calibration and maintenance were among the quality- 

assurance measures included in the World Health Organization's (WHO) Multicentre Growth 

Reference Study (MGRS) on infant and children, used to maximise the validity and reliability of 

the results and minimise the risk of anthropometric measurement errors (de Onis et al. 2004). 

Addressing these key considerations in anthropometric assessment can significantly reduce the 

risks and limitations. Similarly to other longitudinal studies on ageing in the general population 

(as discussed in Section 1.2), the value of acquiring anthropometry data in the ID population 

cannot be understated, as it will provide a much-needed snapshot of nutrition status over time, 

and should help to identify groups at risk of poor functional outcomes in terms of morbidity and 

mortality (Gorstein et al. 1994). The inclusion of such data in the IDS-TILDA study also falls in 

line with the World Health Organization's (1995) recommendation for all countries to collect 

anthropometric data on older adult populations (particularly the elderly) at regular intervals, 

coupled with monitoring of their health and functional status as they age, in order to fill the 

numerous gaps in knowledge on the use of anthropometry to assess physical status in the 

elderly.

2.3.2 Anthropometric Use and People with ID

In 1986, Kelly et al. reported that only a small number of studies have investigated the 

prevalence of obesity in ID populations (even though it had been recognised as a major health 

problem for the general population), while "the findings of these studies were limited due to 

the nature of the sample employed and/or criteria used to determine obesity" (p. 168). Over 

the next two decades, increased research on obesity and overweight, and to a lesser extent 

underweight, was undertaken internationally, using both self-report survey-type methods 

(Fujiura et al. 1997, Rubin et al. 1998, Barr et al. 1999, Aldridge et al. 2000, Robertson et al. 

2000, Hove 2004, Emerson 2005, Moran et al. 2005, Yamaki 2005, Yen et al. 2005, Lennox et al. 

2006, Wallace & Schluter 2008) and direct^ measurements (Kelly eta l. 1986, Bell & Bhate 1992, 

Frey & Rimmer 1995, Prasher 1995, Lea 1999, Carmeli et al. 2003, Cotugna & Vickery 2003, 

Harris et al. 2003, Marshall et al. 2003, Braunschweig et al. 2004, Hove 2004, Moore et al.

^ Note: Use o f the  te rm  'd irect' in this context refers to  m easured anthropom etric  param eters such as height, w eight, etc.
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2004, Prasher e t al. 2004, Chapman e t al. 2005, M elville e t at. 2005, Fender e t al. 2007, Stanish 

& Draheim  2007, Draheim et al. 2007, Bhaumik e t al. 2008, M elville e t al. 2008). The only 

research undertaken in Ireland consisted of one self-report study (M cGuire e t al. 2007). Despite 

the increase in research, similar observations m ade by Kelly e t al. (1986) continue to be made in 

this research field; studies selecting am bulatory subjects only (e.g. Rimm er e t al. 1995, Draheim  

et al. 2007); studies using d ifferent methods to gather anthropom etry data (typically height and 

w eight) such as medical records (e.g. M oran e t al. 2005), d irect-m easurem ent (e.g. Stanish &  

Draheim  2007) or verbal reports (e.g. Yamaki 2005); and greatly varied sample sizes, such as 

under 50 people w ith ID (e.g. Braunschweig e t al. 2004) to over 1 ,000 people w ith ID (e.g. 

Bhaumik e ta l.  2008), along with several other im portant limitations (see Section 2.5).

All the  self-report-type studies reviewed that collected anthropom etry data w ere prim arily  

based on height and w eight values used to calculate BMI, similar to  equivalent studies in the  

general population. W hile both of these param eters also feature highly in the studies that took  

direct m easurem ents, several of the studies included many other m easurem ents such as waist 

and hip circumferences. In the current literature review the d irect-m easurem ent studies 

showed a striking lack o f standardisation an d /o r harmonisation of the methods employed to 

collect this measured data (see Section 2.5). No best-practice standards have been developed  

and there  is an absence of research specifically on the methodology o f conducting 

anthropom etry m easurem ents among people with ID. There is also a lack o f alternative  

m easurem ent options available for people w ith ID who are unable to stand for height and/or  

w eight m easurem ents (see Sections 2.4 .1 .2  to  2 .4 .1 .4 ). This gap needs to be addressed to  

ensure that the eligibility criteria of studies can be widened to include all levels o f ID (relevant 

to  the topic under study) and /o r that, if selected, all people with ID are able to participate using 

alternative m easurem ents, if necessary.

Several of the studies that reported missing anthropom etry data (particularly the studies that 

directly measured anthropom etric param eters) cited elem ents that could be potentially be 

reduced or avoided such as: a lack of chair scales or hoist available for those who w ere non

am bulatory, unable to stand or for w hom  physical lim itation made it difficult to  achieve the  

necessary stance, an d /o r a lack of co-operation or tolerance for the m easurem ent(s), (Bell & 

Bhate 1992, Marshall e t al. 2003, M oore e t al. 2004, M errim an e t al. 2005, Fender e t al. 2007, 

M elville  e t al. 2008, W allace & Schluter 2008). Review of the literature on measured 

anthropom etry in the ID field found no guidelines on techniques or strategies in order to  

maximise the participation of people with ID o f all abilities, reduce any potential anxieties and
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concerns about the measurements, educate about the measurement process, or increase the 

validity and reliability of the results, nor did it find an emphasis on the importance of accessible 

equipment. More details on some of the methodological limitations of research completed on 

this topic in the ID field (e.g. reference methods, validity, reliability, training, equipment) are 

given in Section 2.5 (and integrated into parts of Section 2.4). Measuring the nutritional status 

of a population requires accurate and precise measurements; given the vulnerability of 

anthropometric measurements compared to more sophisticated techniques (e.g. dual energy x- 

ray absorptiometry), robust methodologies are necessary, w/hile making the necessary 

standardised disability accommodations is essential to widen the reach to all.

2.4 Phase 2: Anthropometric Measurements

2.4.1 Selected Anthropometric Measurements

In TILDA'S pilot health assessment, four anthropometric measurements were selected (height, 

weight, and waist and hip circumferences) to contribute to the understanding of the health 

status of the study population and enhance interdisciplinary research possibilities. In the 

current study, the same four measurements will be tested among eligible participants, along 

with two additional surrogate measures, one for standing height, and one for when both 

standing height and weight cannot be secured, to widen the reach of the anthropometry 

assessment module to all persons with ID and with varying abilities. An overview of use and 

interpretation of the key measures selected is discussed from Section 2.4.1.1 to 2.4.1.6.

2.4.1.1 Body Mass Index

Body mass index (BMI) is a simple index of weight-for-height that is commonly used in 

nutritional and epidemiological surveys worldwide to estimate, albeit crudely, the prevalence of 

underweight (<18.5kg/m^), healthy weight (18.5-24.9 kg/m^), overweight (>25.0-29.9kg/m^) and 

obesity (>30.0kg/m^), and the associated risk of co-morbidities (WHO 2000a). BMI cut-off 

points, as indicated between brackets above, are calculated by dividing a person's weight in 

kilograms by their height in meters squared (kg/m^). The basis for the classification of cut-off 

points stems from observational and epidemiological studies which related BMI to risk of 

morbidity and mortality (Higgins et al. 1987, Upton et al. 1993, Colditz et al. 1995, Chan et al. 

1994). Despite the usefulness of BMI at population level, it is acknowledged that it has 

limitations, such as that it may not correspond to the degree of body-fat distribution in different 

populations due, in part, to different body proportions (WHO 2006c). BMI is unable to 

distinguish between fat and free fat mass (muscle mass) and visceral fat, and it can produce
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false negatives (e.g. people who are tall but who have excess body fat may not be captured as 

obese) and false positives (e.g. people who weigh more due to muscle, not fat mass, such as 

athletes). However, despite its limitations and the important caveats that apply to its 

interpretation, BMI is an internationally accepted population-based measure for adults. It is 

used to monitor nutritional trends, estimate prevalence of underweight, overweight and 

obesity, raise political awareness, and guide policy development, programmes and services. Use 

of the BMI in adults and older people with ID raises a number of issues for consideration in IDS- 

TILDA; for example, the validity of BMI measure for adults with Down syndrome due to short 

stature, suitability of the cut-off points for older persons, and the relationship between BMI and 

mortality with increasing age. However, the measurement of weight and height in adults with ID 

and the broad BMI classifications is the main focus herein.

2.4.1.2 Standing Height

Obtaining accurate standing height measurements in some people with ID (Bell & Bhate 1992, 

Marshall et al. 2003, Fender et al. 2007, Wallace & Schulter 2008) and, more specifically, in their 

older years, as in the general population, may not be possible or may be difficult due to 

disability, illness, spinal deformities and/or osteoporosis (WHO 1995, Brown et al. 2000, Kirk et 

al. 2003, Shahar & Pooy 2003, Hirani & Mindell 2008). Furthermore, age-related height changes 

due to thinning of the discs of the spinal column and diminution in the height of the vertebrae 

(Cline et al. 1989) have the potential to affect the validity and reliability of the measurement, 

and have implications for the interpretation of BMI, which assumes that height remains 

constant. Yet the validity and reliability of measured height and the interpretation of BMI 

findings in older people with ID (e.g. inverse associations with mortality) have not been 

reported in the studies reviewed (Bell & Bhate 1992, Prasher 1995, Lea 1999, Marshall et al. 

2003, Moore et al. 2004, Chapman et al. 2005, Melville et al. 2005, Stanish & Draheim 2007). At 

present there are no guidelines on the degree of spinal curvature that would invalidate the 

measurement of height, but there are clearly individuals whose height should not be measured 

because of kyphosis or other postural problems (WHO 1995). In such cases, alternative height 

measurements such as ulna length^ (Elia 2003), arm span'* (Jarzem & Gledhill 1993), knee 

height^ (Chumlea et al. 1985, Cockram & Baumgartner 1990) and demi-span^ (Lehmann et al. 

1991) have been shown to be useful surrogate measures and demonstrate high correlation co

efficient with height in older people, as the length of long bones, such as those in arms and legs

 ̂ Distance between the elbow joint and the midpoint of the prominent bone of the wrist 
" Distance between the tips of the middle fingers of each hand when both arms are extended laterally 
 ̂ Distance from the top of the patella to the bottom of the foot
 ̂Distance between the mid-point of the sternal notch and the middle finger on one arm extended laterally
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do not change w ith age, unlike vertebral height (Sorkin e t at. 1999). However, the review o f the 

ID literature found that alternative height m easurem ent options, if required, were not standard 

practice in studies with older or all adults w ith ID. Two studies did report revised positioning 

options for standing height, supine position (Lea 1999) and lying prone (Marshall et al. 2003). 

But considering the vertebral height changes that occur with ageing and the difficulties or 

inability often reported in measuring standing height in some adults w ith ID, particularly in later 

years, the necessity to  include a surrogate option for standing height needs to be addressed.

W hile none of the four alternative measures (ulna length, demi-span, arm length and knee 

height) com m only used in the general population (e.g. de Mendonca 2000, W einbrenner e t al. 

2006, Marais e t al. 2007) has been validated with adults with ID aged 40 years and over, an in- 

depth review of the validity, reliability and practicality o f the measures by Elia (2003) found ulna 

length to be the most practical m easure for people with disabilities and /o r with difficulties 

moving their limbs into correct m easurem ent positions. Its use in clinical or practice settings 

with people with ID is unknown. How ever, guidelines targeted at the general population from  

the National Institute for Health and Clinical Excellence (NICE 2006) in the UK and the 

Departm ent of Health and Children (DoHC 2009) in Ireland both recomm end the use of the 

M alnutrition Universal Screening Tool (British Association for Parenteral and Enteral Nutrition  

[BAPEN] 2003), which suggests that ulna length be used as an alternative to standing height, 

when standing height cannot be m easured. In the general population, ulna length was not 

found to offer any advantages over demi-span or knee height in the accuracy of predictions; all 

three generally predicted height equally well and significantly better than arm length, which can 

be affected by jo int stiffness (Elia 2003). The Gauld e t al. (2004) study involving children w ith  

disabilities also found ulna length to be accessible in those with severe disabilities, and its 

landmarks to be readily identifiable in those with muscle weakness and jo int deform ities. To 

guide IDS-TILDA, the feasibility, validity and reliability of ulna length as a potential surrogate 

needs to be tested on a sample o f adults with ID aged 40 years and over with varying abilities.

2.4.1.3 Weight

A person's w eight is one of the tw o  param eters needed to calculate BMI, yet (as noted in 

Section 2 .4 .1 .2) obtaining and /o r securing this reading has not been possible fo r some people 

w ith ID involved in anthropom etry-related studies (Bell &  Bhate 1992, Marshall e t al. 2003, 

Chapman e t al. 2005, Fender e t al. 2007, M elville e t al. 2008, W allace & Schluter 2008), as it 

required them  to stand still on a floor scale. In these studies, access to and use of a wheelchair 

scale was not reported as an alternative option, nor the use o f a surrogate BMI measure such as
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mid-upper arm circumference (see Section 2.4.1.4). Beyond these studies, others such as Bryan 

et al. (2000) found that 15% o f 118 participants could not be weighed due to unavailability of 

suitable, accessible scales in the community, and van Schrojenstein Lantman-de Valk et al. 

(2000) reported that, fo r people w ith severe ID, weight monitoring is more difficult, especially in 

wheelchair-bound people or people who are less ambulatory. Widening and ensuring access to 

anthropom etry screening among all levels o f ID and abilities, where possible, needs to 

addressed, to ensure data is representative o f the total population and those targeted for 

prevention and treatm ent are those most in need.

2.4.1.4 Mid-Upper Arm Circumference

Absent from anthropometry studies that measured height and weight in adults w ith  ID was a 

surrogate option for when either weight and/or height (standing or surrogate height) could not 

be taken or secured, so that an estimated BMI category could be calculated. In such 

circumstances in the general practice, the mid-upper arm circumference (MUAC) is often used 

to estimate BMI category, using the M alnutrition Universal Screening Tool (MUST) discussed 

earlier (BAPEN 2003), and endorsed by both the NICE (2006) and DoHC (2009) guidelines on 

nutritional support in adults and preventing malnutrition in acute hospitals, respectively. 

Broadly, MUAC is a general indicator of BMI. If MUAC is <23.5 cm, BMI is likely to be <20 kg/m^; 

if MUAC is >32.0 cm, BMI is likely to be >30 kg/m^. However, the association between MUAC 

and BMI, and the valid ity o f MUST for estimating BMI category from MUAC (BAPEN 2003) in 

people w ith ID aged 40 years and over has not been reported in the literature, and requires 

investigation. If MUAC proves feasible, valid and reliable, its inclusion in the IDS-TILDA will 

ensure that BMI (measured or estimated) data is available (at m inimum) on all people w ith  ID.

Interestingly, the combined use o f BMI and MUAC has been proposed by some researchers, 

w ith suggestions that such a classification might prove better able to discriminate between at- 

risk individuals and those who are thin but not at risk (James et al. 1994). Since MUAC also 

detects changes in body composition (Burden et al. 2005) and "is particularly sensitive to body 

weight gain or loss" (WHO 1995, p. 345) unlike BMI, which may fail to  identify unintentional 

weight loss (McKinley 2004). MUAC is frequently used in nutritional surveys w ith older adults in 

the general population (Burr & Philips 1984, Finch et al. 1998, Rahman et al. 1998, Corish & 

Kennedy 2003) and in some of the longitudinal studies on ageing (e.g. Pelaez et al. 2000, M iller 

et al. 2002, Visser 2006, Enoki et al. 2007). Given the known lim itations of BMI and risk of 

underweight increasing as the population ages, the inclusion o f MUAC in the IDS-TILDA 

anthropom etry module fo r all persons w ith ID, and not only as a surrogate for measured BMI
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when required, may prove very valuable. For example, as people age, redistribution of adipose 

tissue mass and the relative decline of skeletal muscle can occur even when there are no 

significant changes in BMI (Ding et al. 2007), but such changes may be detected with MUAC.

The use of MUAC is absent from ID anthropometry research with adults with ID. Although in 

one study, Moore et al. (2004) used the words 'upper arm circumference' and 'foream  

circumference' interchangeably in their paper, they are different measurements. Upon clo^r 

inspection, it appeared that the forearm circumference, and not the upper arm circumference, 

was measured, as the generalised regression equation developed by Kelly and Rimmer (1987) to 

calculate the percent of body fat in males was used by Moore et al. In the future, the use of 

MUAC in IDS-TILDA has the potential to determine whether people with ID falling below specific 

MUAC cut-off points have elevated morbidity or mortality, and whether age-specific cut-off 

points are required, due to the redistribution of subcutaneous fat towards central areas of the 

body during ageing. But first, we must examine the measure itself, and the validity and 

reliability of MUST to guide its future use in the IDS-TILDA study.

2.4.1.5 Waist and Hip Circumference

Waist circumference (WC) is a convenient measurement of abdominal adipose tissue (Ross et al. 

1992, Pouliot et al. 1994, Han et al. 1995) that is unrelated to height (Han et al. 1997), and 

correlates closely with BMI (Lean et al. 1995) and total body fat (Lean et al. 1996). It is a strong 

independent predictor of obesity-related morbidity (e.g. diabetes, hypertension, heart disease) 

(Janssen et al. 2004, Yusuf et al. 2005) and mortality risk (Bigaard et al. 2003, Ross et al. 2008). 

Although WC and BMI are interrelated, it is now firmly acknowledged that WC increases health 

risk beyond that explained by BMI alone (Janssen et al. 2002b, Ardern et al. 2003, Karter et al. 

2005). WC measurement is particularly useful in people whose BMI is categorized between 

18.5kg/m^ and 34.9kg/m^; however, over 35.0kg/m ^ WC has little added predictive power of 

disease risk beyond BMI (Bray & Bouchard 2003). Over the years there has been much debate 

over which indicator - waist circumference or waist-hip-ratio (WHR) - is the best predictor of 

health risk, as many of the research findings have been mixed. For example. Price et al. (2006) 

found WHR to be a more efficient predictor of mortality in older people than WC or BMI. In 

contrast. Woo et al. (2002) reported that WHR is not a useful measure in predicting health 

outcomes in the elderly. Across different population groups, age, gender and disease status, the 

evidence continues to be mixed.

25



Although WC alone is reported to be more powerful in predicting future health in longitudinal 

studies (Chan et al. 1994), research has shown that hip circumference (HC) has a relation to 

health and disease, but in an inverse way, such that a relatively large HC is associated with 

lower risks of diabetes and coronary heart disease (Han et al. 2006). Increasing evidence is also 

demonstrating separate and opposite associations o f WC and HC w ith lifestyle and 

cardiovascular disease risk factors (Han et al. 1998, Seidell e t al. 2001). Given that waist and hip 

circumferences reflect d ifferent aspects o f body composition (Seidell et al. 2001); there is value 

in obtaining an insight into these circumferences separately, particularly in longitudinal 

research, as the use of WHR alone may not detect small but significant changes over time. WC is 

reported to be less vulnerable to measurement and calculation errors (Dobbelsteyn et al. 2001) 

in comparison to WHR. While the inclusion o f WC and HC measurements is not as widespread in 

ID research compared to the generic literature, they are gaining ground, particularly WC (Kelly 

et al. 1986, Carmeli et al. 2003, Cotugna & Vickery 2003, Braunschweig et al. 2004, Moore et al. 

2004, Merriman et al. 2005, Fender et al. 2007, Stanish & Draheim 2007). Further research is 

needed to determine the usefulness o f both measurements in predicting future health risks 

and/or protective factors as people w ith ID age, but firs t the methodology of WC needs to be 

examined more closely.

2.4.1.5.1 WC Measuring Site, Over Clothing or Bare Skin and Clothing Effect

Currently, no consensus exists on the optimal protocol for WC measurement in either research 

or practice, and no scientific rationale is provided for any o f the measurement protocols 

recommended by leading health authorities such as the World Health Organization or the 

National Institutes o f Health in the United States (Ross et al. 2008). As a result, WC has been 

measured in a variety o f ways, both in the generic and ID literature. An in-depth review by 

Wang e ta l. (2003) on the differences between the four main landmark sites^ commonly used in 

research, found that WC measured immediately above the iliac crest has a higher correlation 

w ith total body fat than the WC values measured at the other three measurement sites. Given 

the d ifferent sites used in ID research, m idpoint (Braunschweig et al. 2004, Merriman et al. 2005 

[not clearly specified]), level of iliac crest and anteriorly at the umbilicus (Kelly et al. 1986, 

Moore et al. 2004), umbilicus (Carmeli e t al. 2003) and in a few cases unspecified (Cotuguna & 

Vickery 2003, Fender et al. 2007, Stanish & Draheim 2007), to  help ensure practicality and 

reliability, use o f a single bony landmark site (i.e. iliac crest) would minimise the risk of 

measurement error w ith in and between observers repeating measurements over tim e in the

 ̂ (1) Im m ediately  below  the lowest rib, (2) at the narrowest waist, (3) th e  m idpoint betw een the lowest rib and iliac 

crest, and (4) im m ediately above th e  iliac crest
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IDS-TILDA, as opposed to the m idpoint site selected by TILDA, which requires the identification  

of the m idpoint betw een tw o landm ark sites. Ross e t al. (2008) found no substantial influence 

on the association betw een WC m easurem ent sites and m orbidity or m ortality. The iliac crest 

landmark site is w idely used in surveys and health programmes, including the NHANES survey in 

the United States (2007), the SLAN survey in Ireland (M organ et al. 2008), and Special Olympics 

International (2007). Current Canadian clinical practice guidelines (Lau e t al. 2007) and the  

National Institutes o f Health (NIH 1998) in the US also recom m end measuring WC at the top of 

the iliac crest. The identification of one reference point may also support the participation of all 

eligible participants with ID, compared to the three reference points needed for the midpoint 

site. For exam ple, M errim an  e t al. (2005) reported that not all participants agreed to have waist 

measurem ents (m idpoint site), which may have been in part due to steps required and /o r  

anxieties or concerns about the measure itself; no preparation, aside from  the group m eeting  

(staff and participants) at the consent stage, was reported as having taken place.

Although, d ifferen t WC m easurem ent procedures, anatom ical landmarks and cut-off points are 

widely reported in the literature, tw o striking gaps to em erge from  the review of the ID 

literature on this param eter were: specification of w hether WC was taken on bare skin or over 

clothing (Kelly e t al. 1986, Carmeli e t al. 2003, Cotuguna & Vickery 2003, M oore e t al. 2004, 

Braunschweig e t al. 2004, M errim an  e t al. 2005, Fender e t al. 2007, Stanish & Draheim 2007), 

and if over clothing, the effect of clothing on the m easurem ent. In the general population, the 

'clothing effect' has only been investigated in children and is reported to be 0.5cm (M cCarthy et 

al. 2003), and needs to be investigated with an adult population. As the WC m easurem ent may 

in some cases be taken over a single layer o f light clothing in IDS-TILDA, verification o f the 

clothing effect in adults is o f param ount im portance, and specification o f the WC m easurem ent 

conditions in the methodology, data collection and reporting is critical in ID research.

2.4.1.6 Self/Proxy Reported Height & Weight Values

The 'self-report' height and weights of adults with ID is most com m only reported by health  

workers/guardians, an d /o r the values w ere taken from  medical records (Fujiura e t al. 1997, 

Rubin e t al. 1998, Robertson e t al. 2000, Janicki e t al. 2002, Hove 2004 [or measured, if records 

w ere not available], Emerson 2005, M oran e t al. 2005, Yen e t al. 2005, M cGuire e t al. 2007, 

Henderson e t al. 2007); few er surveys involved combined efforts of the participant and health  

w orker/guard ian  (Barr et al. 1999, Aldridge e t al. 2000, Yamaki 2005, Lennox e t al. 2006). In the  

general population, the accuracy of BMI derived from  self-reported height and weight has been 

questioned on the basis that individuals generally tend to overestim ate their height and to
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underestimate the ir weight (John et al. 2006, Gorber et al. 2007). While there have been no 

studies investigating the difference between measured and self/proxy-reported values w ith 

o lder people with ID, many studies of the general population have reported systematic errors in 

self-reported BMI in both adults and the elderly (Roberts 1995, Hill & Roberts 1998, Gunnell et 

al. 2000, Kuczmarski et al. 2001, MacLellan et al. 2004, John et al. 2006) or raised concerns 

about the accuracy (e.g. Flood et al. 2000, Basterra-Gortari et al. 2007) o f self-reported values. 

It has been noted that under-reporting o f weight and over-reporting o f height may increase 

w ith  age, resulting in underestimated BMI scores (Kuczmarski et al. 2001). Research on the 

differences between measured and reported values in older people w ith ID is required given the 

w ide application o f self/proxy reported height and weight values in ID research, particularly as 

inaccurate estimates can lead to wide discrepancies in BMI classifications. As BMI is reported 

not to  be sensitive enough to recognise small yet clinical significant weight losses (Shatenstein 

et al. 2001, Cook et al. 2005), the monitoring and reporting o f weight as continuous variables 

may also prove very useful, if self-reported values are used in IDS-TILDA over time.

2.5 Phase 3: Methodological Factors -  Measured Anthropom etry

The assertion by Steinfeld et al. (2002) that "anthropom etry is, at first glance, a relatively simple 

scientific endeavour. However, when it is better understood, like all science, it has many 

connplexities" (p. 11-12), captures the essence o f the key learning gained from the review o f the 

ID literature on measured anthropometry. Although several of the key methodological learnings 

have been discussed in the previous section, equally important factors are presented below.

2.5.1 Research Tool on Anthropometry Assessment

The literature search failed to find any research or practice tool to guide the assessment of 

measured anthropom etry in adults w ith ID, the selection of baseline measurements, and the 

key considerations needed to conduct such measurements, aside from  the standard ethical 

principles tha t apply to all research (e.g. ethical approval, recruitment, consent). As no common 

starting-point exists for researchers, particularly fo r novices conducting research in this field, 

this gap urgently needs to be addressed to avoid some of the lim itations o f previous research.

2.5.2 Reference Methods for Measured Anthropometry (Standardised Procedures)

Although "standardised anthropometric techniques", such as those o f the World Health 

Organization (WHO 1995) or Lohman et al. (1988), "are necessary for comparisons between 

clinical and research studies", and "those interested in using anthropometry equipment and 

methods should consult these resources" (Duren et al. 2008, p. 1,140), the review of the
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anthropometry-related studies in the ID literature found only two studies that implied the use 

of a reference method for conducting one (Merriman et al. 2005) or all of its measurements 

(Rimmer et al. 1995) that are of interest to this study (e.g. skinfold measurements were 

excluded from the review). Uniquely, one study (Lea 1999) detailed the protocol applied in an 

appendix at the end of the research editorial; another reported that standard methods were 

used, but no details were provided (Carmeli et al. 2003). The remaining studies provided limited 

and variant details of the procedures followed (Kelly et al. 1986, Bell & Bhate 1992, Frey & 

Rimmer 1995, Prasher 1995, Lea 1999, Carmeli et al. 2003, Cotugna & Vickery 2003, Harris et al. 

2003, Marshall et al. 2003, Braunschweig et al. 2004, Moore et al. 2004, Melville et al. 2005, 

Draheim et al. 2007, Stanish & Draheim 2007, Bhaumik et al. 2008, Melville et al. 2008). 

Another study (Starr & Marsden 2008) referenced a different study (Fender et al. 2007) for 

details of the anthropometry measures and related methods employed, but, on review, this 

study did not specify the methodological details applied or any related reference methods, 

protocol or guide used. The fact that most studies set their own standards, often providing 

limited detail, makes replication and comparisons difficult. The use of generic reference 

methods (e.g. WHO 1995, Lohman et al. 1988) with this population group needs to be tested 

further. Of note, the lack of standardisation is not unique to ID; similar findings are found in the 

literature due to the multiple anthropometric traditions (Norton & Olds 1996, ISAK 2001). For 

example, in the ageing studies, TILDA, ELSA and HRS, each has set their own anthropometry 

standards, and while there are similarities, there are also unique differences.

2.5.3 Validity and Reliability of Anthropometric Measurements

High levels of error can render statistical comparisons invalid, and errors can artificially inflate 

the variance associated with a particular measurement (Bailey & Byrnes 1990, Goto & Mascie- 

Taylor 2007). Due to the sparse methodological details in many studies, it is unclear what 

criteria were used to determine if measurement readings were valid or not. Similarly, despite 

the risks of imprecision, only one study involving children with ID was found to statistically 

examine the precision of performing anthropometric measurements in people with ID 

(Stevenson et al. 2006). Two other studies measured reliability, one in a sub-sample of 44 

subjects (Kelly et al. 1986) and the other with 30 subjects (Rimmer et al. 1995) to determine 

reliability, but reliability was not assessed in the full sample in either study and/or reported for 

each measurement. Review of the use of duplicate measurements found that only one study 

reported taking duplicates of all the anthropometric parameters tested (Stanish & Draheim 

2007), while another reported the mean for each circumference but not for height or weight
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measures (Kelly et al. 1986). Again, the reliability of the readings was not reported in either 

study. In comparison to the generic literature, this finding on 'reliability' was not uncommon.

A lack of uniformity in the methods employed in collecting reliability data has also been noted 

(WHO MGRS 2006), even though it has been suggested that since 1990 more studies are 

reporting measurement error values, where previously it was seen as unfashionable to do so 

(Ulijaszek & Kerr 1999). However, without data on levels of measurement error and the use of 

comparable reporting methods in ID research, particularly in studies with two or more data- 

collection time-points, how can we be sure that findings of variance show a true difference and 

are not the result of a measurement error (e.g. from the tester, equipment, measurement 

conditions, standards)? Failure to report the validity, reliability and precision of measured 

values has implications for interpreting the conclusions and for the overall quality of the study. 

A finding of no statistical significant difference or relationship in a study might just mean that 

the error was too large for the difference to be detected. Moving forward, it is imperative that 

standardised measurement procedures be developed and reported, and that the validity and 

reliability of readings be determined in order to increase the certainty of inferences about 

similarities and/or differences within and between population groups. Knowledge of the error 

margin expressed by means of the Technical Error of Measurement (TEM) (and %TEM) would 

give an accuracy index of the readings and represent the measurement quality and control 

dimensions (Perini et al. 2005). Given the importance of valid and reliable data and the 

implications for the decision made or the direction, it is critical that both concepts be explored 

in further detail in this population group. On consideration of the high risk of errors associated 

with anthropometry and lack of duplicate measurements reported, one might expect training to 

have featured strongly in the methodologies of such studies, but many of those reviewed did 

not report undertaking any specific training in order to standardise techniques.

2.5.4 Anthropometry Training

Many of the studies reviewed did not report the completion of training as part of their 

methodology, which in itself makes it difficult to assess the quality of data collected (Kelly et al. 

1986, Bell & Bhate 1992, Frey & Rimmer 1995, Prasher 1995, Lea 1999, Carmeli et al. 2003, 

Harris et al. 2003, Marshall et al. 2003, Braunschweig et al. 2004, Moore et al. 2004, Chapman 

et al. 2005, Melville et al. 2005, Draheim et al. 2007, Fender et al. 2007, Stanish & Draheim 

2007, Bhaumik et al. 2008, Melville et al. 2008, Starr & Marsden 2008). Of the few that made 

references to the completion of 'training' or measurements being conducted by 'trained' 

personnel in the literature (Frey & Rimmer 1995, Rimmer et al. 1995, Cotugna & Vickery 2003),
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there w ere some lim itations noted: the main lim itation across the studies was the lack of detail 

reported; in particular, w hat training entailed, w hat constitutes being 'tra ined', the methods 

used, how training was assessed, and the knowledge, skills and expertise o f trainers.

A nother lim itation observed in the literature relates to the details (or lack thereof) reported on 

the persons conducting the m easurem ents. In some studies, it was unclear who conducted all of 

the anthropom etric m easurem ents specified (Frey & Rim m er 1995, Stanish & Draheim 2007). 

For exam ple, in Frey & R im m er (1995, p. 1,440), it was stated that "skinfolds w ere taken by tw o  

trained investigators" but no reference was m ade to who assessed height and weight, or w hat 

training had been com pleted by the investigators. In other studies, the methodological section 

did not specify w ho conducted the m easurem ents, but it is assumed to be the authors (Prasher 

1995, Braunschweig e t al. 2004, M oore et al. 2004, Draheim  e t at. 2007, Starr & Marsden 2008). 

Lastly, it was noted that, among some of the studies that did not specify any training, the  

background of the data collector was given, which was frequently  a healthcare professional (Lea 

1999, Carmeli et al. 2003, M arshall e t al. 2003, Chapman e t al. 2005, M errim an et al. 2005, 

Fender e t al. 2007, Bhaumik et al. 2008). This may lead one to assume com petence in 

anthropom etry assessment based on the ir professional backgrounds, even though no specific 

training in anthropom etry was reported. Vet, in the general anthropom etry literature, Farkas 

(1996, p. 12) reported that "it is well known that the examiners skills are the most im portant 

requirem ent for the accuracy of m easurem ents". Overall, anthropom etry training needs to be 

explored further.

2.5.5 Measuring Equipment

M ore often than not, the brands o f equipm ent used to  conduct the anthropom etry assessment 

w ere not specified (e.g. Bell &  Bhate 1992, Prasher 1995, R im m er e t al. 1995, Barr e t al. 1999, 

Lea 1999, Carm eli et al. 2003, Cotugna & Vickery 2003, Braunschweig et al. 2004, Prasher e t al. 

2004, M elville e t al. 2005, Fender e t al. 2007, Draheim e t al. 2007, Stanish & Draheim 2007, 

M elville e t al. 2008, Starr & Marsden 2008), and calibration checks w ere not reported (e.g. Bell 

& Bhate 1992, Prasher 1995, R im m er e t al. 1995, Barr e t al. 1999, Carmeli e t al. 2003, Cotugna 

& Vickery 2003, Marshall e t al. 2003, Braunschweig e t al. 2004, M oore e t al. 2004, Prasher e t al. 

2004, Fender e t al. 2007, Draheim  et al. 2007, Stanish & Draheim  2007, M elville e t al. 2008, 

Starr & M arsden 2008). Among those who discussed calibration in th e ir methodologies, mixed 

details w ere  provided. For exam ple, M errim an e t al. (2005) just reported that calibrated scales 

w ere used but did not provide any fu rther details or any details of the height calibration checks. 

In contrast, Kelly e t al. (1986) and Lea (1999) reported that height and w eight scales were

31



checked before data collection commenced, but Kelly et al. did not report if the measuring tape 

had been checked for accuracy. The most frequent checks (before each testing session) were 

reported by Frey and Rimmer (1995).

Reporting of access to and use o f accessible equipment to  widen the reach to all participants 

taking part in anthropom etric studies was often absent from  the literature. Yet individuals who 

use m obility aids, such as a wheelchair, walker or stick, may face barriers and be unable to 

provide anthropometry baseline data as a result o f inaccessible equipment. All people w ith ID 

should have an equal opportun ity to be assessed, where at all possible, and this right should not 

be denied w ithout reasonable efforts being made to remove any barriers. Access to accessible 

equipment w ill benefit all, particularly in an ageing society. For example, people w ith  ID should 

not have to be excluded from  height and/or weight measurements because there is a lack of 

chair scales or other alternative (e.g. Fender et al. 2007, Wallace & Schluter 2008), because they 

are unable to stand, or due to contractures (Melville et al. 2008), unless all other options have 

failed. Several studies of people w ith disabilities have identified inaccessible medical 

equipment, such as scales that cannot accommodate a wheelchair, as a major barrier to health 

services (e.g. Premo et al. 2002, Scheer et al. 2003, Drainoni et al. 2006, Kroll et al. 2006). The 

role o f equipment -  in ensuring that the measurement reading is valid, and the types selected 

to increase accessibility fo r all persons w ith ID -  needs to be examined further.

2.5.6 Use of Accessible Materials for Anthropometry Measurements

Strikingly absent from the literature on anthropom etric measurements w ith adults w ith  ID was 

any reference to the use o f accessible materials on the measurement process. Given the 

measurement non-cooperation by some people w ith ID reported in some studies (e.g. Bell & 

Bhate 1992, Marshall et al. 2003, Wallace & Schluter 2008) and the general screening barriers 

documented in the literature that may exist fo r some of this population group, it was expected 

that standardised accessible materials would have been developed on this routine but 

im portant health screening test. Some of the general screening barriers reported include: 

anxiety, fear and reluctance to be examined, d ifficulty complying w ith  instructions, lack of 

understanding o f the screening test (Lennox et al. 1997a, Sullivan et al. 2004), behavioural 

problems (Lennox et al. 1997a, Aspray et al. 1998), language and communication difficulties 

(Lennox et al. 1997a, lacono & Davis 2003) and lack o f accessible inform ation (Cumella & Martin 

2004). A lack o f adequate consultation tim e (Lennox e t al. 2007b) was also reported as a barrier 

in health screening.
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It has been reported (Barr et al. 1999) that many people with ID feel uncomfortable because of 

unfamiliarity with physical examination and various screening procedures, such as weight 

measurement, and some may need to be prepared for the consultation through progressive 

familiarisation with the setting and the removal of cues associated with previous negative 

experiences (Hogg 2001). The development of accessible materials and the exploration of 

familiarisation in anthropometry assessment with people with ID need to be examined further; 

together these actions may work towards reducing the anxieties and concerns that some people 

with ID may have, and build on and improve the measurement experience for all people with ID.

2.6 Conclusion

This chapter has reviewed the literature on anthropometry parameters. Based on international 

evidence, the prevalence of overweight and obesity in people with ID appears to be rising, 

similarly to the general population. Paradoxically, as people with ID age, the risk of under

nutrition may also increase. Currently, there is no epidemiological data on the weight status on 

people with ID in Ireland. This gap urgently needs to be addressed. While the international 

research completed in this area is of great importance and value, we need to ensure closer 

harmonisation of the methodologies employed to conduct anthropometric measurements, so 

that studies are independently robust but also allow comparisons to be made within and 

between population groups. Research is urgently needed to understand and address the 

methodological issues identified in this chapter. Before designing the methodology for this 

study, some of the key areas that require further attention and discussion with researchers and 

clinicians are: surrogate measurements, waist circumference (sites, bare skin or over clothing, 

and the clothing effect), the practice of taking duplicate measurements, equipment used, 

training, accessible materials, and the experience of undertaking the measurements in practice 

(see Section 3.5.1.2).
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Chapter 3: Methodology

3.1 Introduction

This chapter presents details o f the theoretical approach in this research and the m ethods and 

procedures used to conduct the study. It shows the design of the study, the sample population  

and related demographics, the sampling fram e, the data-collection procedures, and the  

methods used to analyse the data. M ost o f the inform ation presented is fram ed w ith in  the  

them es of the conceptual fram ew ork that guided the study, known as the ADDIE model of 

instructional developm ent. ADDIE consists o f five stages: Analysis, Design, D evelopm ent, 

Im plem entation  and Evaluation.

3.1.1 Aim of the Study

The aim of the study was tw ofold . The prim ary aim was to determ ine the feasibility, validity and 

reliability o f perform ing anthropom etric m easurem ents on people w ith  intellectual disability 

(ID) aged 40 years plus, as part o f the pilot study fo r the national longitudinal study on ageing in 

people w ith ID in Ireland (IDS-TILDA). The secondary aim was to develop a research field tool to  

guide the baseline assessment o f an thropom etry in adults with ID, inclusive of m easurem ent 

standards, and an approach th a t maximises the participants' understanding of the  

m easurem ent process.

3.1.2 Objectives of the Study

The objectives of the study w ere to;

1. determ ine the percentage of participants eligible fo r each m easurem ent

2. determ ine the percentage of valid m easurem ents obtained for each m easurem ent

3. assess the intra-exam iner reliability, technical error of m easurem ent and intra-class 

coefficient for each m easurem ent, and determ ine the reliability o f the results

4. determ ine the correlation betw een the left ulna length score and measured height

5. evaluate the relationship betw een the m id-upper arm  circum ference (M UA C) score 

and body mass index (B M I) measured score

6. evaluate the difference betw een m easured and self-reported height, w eight and BMI

7. determ ine  the correlation betw een M alnutrition  Universal Screening Tool (MUST) 

estim ated height, measured height and self-reported height

8. determ ine  the difference betw een waist circum ference m easurem ents taken over a 

single layer of clothing and on bare skin
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9. assess the suitability o f the equipm ent selected to conduct the m easurem ents

10. evaluate the contribution o f fam iliarisation to anthropom etry assessment

3.1.3 Setting the Scene for the Methodology

From the outset, the researcher sought to produce practically relevant knowledge, yet m aintain  

the rigour of good scientific research required in the assessment of anthropom etry (physical 

dimensions of the hum an body) in people w ith  ID. Fundamentally, the key learning from  this 

study will support and guide the future inclusion of anthropom etry assessment w ith in  the  

health assessment m odule o f the national longitudinal study on ageing in people w ith  ID in 

Ireland, the Intellectual Disability Supplem ent to The Irish Longitudinal Study on Ageing (IDS- 

TILDA). Also, the subsequent field tool developed will be of value to all researchers assessing 

anthropom etry param eters in this specific population group.

3.2 Philosophical Approach

The study em ployed a descriptive cross-sectional survey design, with its main philosophical 

basis positioned within the positivism paradigm, but w ith distinctive influences from  the post

positivism paradigm. A m ixed-m ethodological approach, using both quantitative and qualitative  

data-collection methods, was used to produce both fixed anthropom etry-related  values 

(inferential statistics) and descriptive inform ation on the  m easurem ent instruction and 

experience. This hybrid approach sought to benefit from  the strengths and minimise the  

weaknesses of each m ethodological approach (M asadeh 2012). Both the classical m easurem ent 

theory (Fisher 1950), and the fam iliarisation theory (Bateson 1966) together w ith  the Cone of 

Experience model (Dale 1969) w ere influential in the design of this m ixed-m ethods approach. 

All of the above components w ere conceptually fram ed w ithin the ADDIE (Analysis, Design, 

Developm ent, Im plem entation and Evaluation) model (see Section 3.3.1).

3.2.1 Research Paradigm

The concept of parad igm  was first coined by Thomas Kuhn (1962, 1970), one of the most 

prom inent historians and philosophers of science. The word originates from  the Greek word  

paradeigm a, which means to represent something or offer it as a model (Knill 1991). Kuhn uses 

the term  to represent the underlying assumptions and intellectual structure on which research 

and developm ent in a field o f inquiry is based (Dills & Romiszowski 1997). Since then there  have 

been m any academic definitions, critiques and questions m ade about this concept and w here it 

fits w ithin the research course of action. Nonetheless, paradigms seek to set the context for a 

research study by shaping how the issues are examined (based on sets o f beliefs, values, and

35



the nature of knowledge) and what methods are preferred for different investigations (Ford- 

Gilboe et al. 1995). It is widely accepted that quantitative and qualitative research methods 

involve very different assumptions about how research should be conducted, its view of 

knowledge, the role of the researcher and subjects in the study, and the causal relationships. 

The decision on which research paradigm is most appropriate for a research study depends on 

the research question or problem, while the philosophical assumptions one holds have 

implications for the research questions one asks (Pesut & Johnson 2008). In social-science 

research, two of the major philosophical doctrines are positivism and post-positivism. While 

both are often cast in opposition, post-positivism simply represents a further development of 

the original concept, as it shares most of the key philosophical assumptions. Elements of both 

doctrines were applied at different stages of this research study to support the theories and 

methods employed. As suggested by Blackburn (2005), a paradigm does not Impose a rigid or 

mechanical approach but can be taken more or less creatively and flexibly, which supports the 

combined use of paradigms in this study.

3.2.1.1 Positivism and Post-Positivism Paradigm

Positivism is predominantly referred to as the philosophy based on scientific methods or 

scientific ideology, which stems from the rationalistic, empiricist philosophy that originated with 

Aristotle and was developed by Francis Bacon, John Locke, August Comte, Emmanuel Kant and 

others (Mertens 2005). It is concerned with uncovering truths and facts conceived in terms of 

specified correlations and associations among variables (Gephart 1999, Denscombe 2002) 

through observation, testing and measurement. The primary purposes of the research are to 

identify underlying causal processes and to produce useful knowledge that can be applied to 

solving problems (Albarran et al. 2006). This approach supported and guided the development 

of this study, which primarily sought to test and measure anthropometric parameters.

However, the positivistic belief that the "absolute truth of knowledge" (Phillips & Burbules 

2000) can be established needs to considered carefully in this study. One cannot be absolutely 

positive about the claims of knowledge when investigating body measurements using basic 

indirect methods (non-invasive), such as measuring waist circumference with a measuring tape. 

While more sophisticated methods, such as DEXA (dual-energy X-ray absorptiometry) scanning, 

provide the most accurate results, they are not feasible options in large epidemiological field 

studies, such as the IDS-TILDA study, due to cost and lack of portability. Nonetheless, the 

knowledge obtained using basic indirect methods is based on value-free, observable facts that 

correspond with what is being measured, as long as standardised procedures are
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operationalised by accredited /  trained personnel, and the results are valid and reliable. The 

researcher, an accredited anthropometrist, strived to produce valid, reliable and unbiased data 

on the topic under study by following the operational protocol developed, and then transfer 

w/hat existed in reality (measurement results) to what is known by the researcher (value of the 

findings).

Whereas positivists separate themselves from the world they study (Healy & Perry 2000), which 

was appropriate in terms of conducting and analysing the anthropometric measurements in this 

study, the researcher also adopted the post-positivism position to empower participants as part 

of the measurement process (e.g. increase their understanding of the measurements, the 

equipment) and enhance the measurement outcomes. Crossan (2003) has suggested that post- 

positivistic research produces findings with a focus on meaning and understanding the situation 

or phenomenon under investigation, which involves the researcher together with those being 

researched (i.e. as a collaborator rather than an expert, focusing on the process before 

measurement), and focuses on the in-depth study of a small sample.

Post-positivists work from the assumption that any piece of research is influenced by a number 

of well-developed theories apart from and as well as the one which is being tested (Cook & 

Campbell 1979). Notably, this position supports the combined use of the familiarisation theory 

(interactive learning process, see Section 3.6.2) in tandem with the measurement theory 

(measurement of anthropometric variables, see Section 3.6.1) in this study, which separately 

represent influences from the post-positivism and positivism paradigms respectively. Post

positivist approaches are interpretive; this has led to an emphasis on meaning and 

understanding, seeing the person, experience and knowledge as "multiple relational and not 

bounded by reason" (Henriques et al. 1998, p. xviii). In parts of this study, the researcher 

assumed "a learning rather than a testing role" (Agar 1988, p. 12), the latter of which was 

required during the actual measurement of the physical dimensions of the human body. The 

adoption of the learning role enabled the researcher to identify and assess the causes that may 

influence the measurement outcomes by careful observation and measurement of the objective 

reality that existed "out there" in the world (Creswell 2009), such as those witnessed during the 

measurement visit. The combination and use of the positivism and post-positivism paradigms 

at different stages of the study provided a richness of understanding from a scientific 

perspective, but it also provided new insights into the measurement process and experience of 

using familiarisation procedures and accessible materials with older adults with various levels of 

intellectual disability. The use of both paradigms complemented the study's mixed-methods
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design, which sought to understand the use of generic anthropom etric  m easurem ents in this 

specific population m ore com pletely and beyond the act o f 'm easurem ent' alone. As suggested 

by Creswell (2005), the m ixed-m ethods approach seeks to gain a b e tte r understanding of the  

research problem .

3.3 Epistemology of the Study

The m ixed-m ethods approach adopted blended tw o  theories, the m easurem ent theory and the  

fam iliarisation theory, and one m odel, the Cone o f Experience (see Section 3.6 .2  for fu rther 

details) to achieve the aims and objectives set out. For the most part, particularly in the  

m easurem ent o f the anthropom etric  param eters, the researcher and the participants w ere  

independent o f one another (objective research role), but in the evaluation of the responses to  

the fam iliarisation steps integrated into the design, the researcher attem pted  to lessen this 

distance. Critically, the m ode of operation of the study was guided by the developm ent of 

instructional procedures (operational protocol). The ADDIE m odel o f instructional design was 

deem ed the most suitable fram ew ork to guide the instructional developm ent required. A 

sample o f the key tasks in each of the associated ADDIE steps is presented in Table 3.1.

Table 3.1: ADDIE Steps and Sample Tasks

Sample of the Key Tasks

Carry out needs analysis of topic, target group and environment (context) 

Identify the gaps and perceived need for instruction 

Define the problem and determine possible solutions and instructional 

tasks

Define the learning and performance objectives

Plan a strategy for designing the instruction (inclusive of learning domains)

Plan the sequence of delivery and assessment criteria

Develop sample plan and sample selection

Develop the inclusion and exclusion criteria

Develop the instruction and associated materials

Implement the delivery of the instruction and materials (exploratory test)

Review the formative evaluation feedback and conduct summative evaluation

Assess the overall effectiveness of the instruction and materials developed

Identify key learning and future improvement opportunities

Steps

Analysis

Design

D evelopm ent

Im plem entation

Evaluation
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3.3.1 Conceptual Framework

The ADDIE model o f instructional systems design (ISD), which incorporates five  steps from  

needs analysis to evaluation, form ed the conceptual fram ew ork guiding this study. The word  

ADDIE is an acronym; each le tter refers to one of the m ajor processes that comprise the general 

instructional systems design process known as Analysis, Design, Developm ent, Im plem entation, 

and Evaluation. Figure 3.1 shows the sequential steps of the ADDIE model.

Figure 3.1: The ADDIE Model

Feedback

\  /  \  /

(Adapted from: Piskuiich et al. 2000, p.29)

On review o f the original source o f the ADDIE model, M olenda (2003, p. 37) stated that the  

ADDIE is m erely a "colloquial term  used to describe a systematic approach to instructional 

developm ent, virtually synonymous w ith ISD". It seems not to have a single author (M olenda  

2003) but its m ajor processes have been w idely used and it form s the foundation e lem ent of 

ISD. The wide variety o f ISD models described in the literature (e.g. Dick & Carey 1996, Kemp et 

al. 1998), all share the core elem ents o f ADDIE in the developm ent of instructional systems.

In practice, ADDIE provides a practical fram ew ork to ensure that the instructional design 

process does not occur in a random m anner and instead follows a systematic approach that 

proceeds through steps that build on each o ther w ith a series of inputs, processes and outputs. 

Each step therefore  depends on the successful com pletion o f the preceding phase. W hile  the  

ADDIE steps are constant (cyclical process), for the purpose of this study only one cycle o f the  

process was com pleted. A unique feature o f the model is the process o f continuous evaluation. 

It form s part o f each of the ADDIE steps, and revisions are m ade to the  instruction design
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process where appropriate (see Figure 3.1 -  feedbacl< lines). All the feedback from the first four 

steps of ADDIE is documented (formative evaluation) which feeds into, and forms part of, the 

final evaluation step of the instructional development process (summative evaluation).

3.4 Exploratory Study Design

Based on the aims and objectives, an exploratory study design was chosen. This design enabled 

the researcher to (a) test the feasibility of the anthropometric module, including the logistics of 

the design, and the validity and reliability of the measurement results, and (b) gather critical 

information about the entire process to help justify the inclusion of the module in the national 

longitudinal study on ageing in people with intellectual disability (ID) in Ireland (IDS-TILDA). This 

study was conducted as part of the IDS-TILDA pilot study and with one of the sites involved in 

the national study.

3.5 Research Methodology and Needs Assessment

The combination of quantitative and qualitative methods in one study, known as a mixed- 

methods design (Tashakkori & Teddlie 2003), seeks to complement each method, and allow for 

a more complete analysis of the research problem (Greene et al. 1989, Tashakkori & Teddlie 

1998). It also provides the opportunity to compare, validate and triangulate results, while 

providing illustrations of context for trends and the opportunity to examine experiences along 

with outcomes (Plano Clark 2010). The exclusive use of either quantitative or qualitative 

methods in this study would not have provided a complete understanding of both the 

anthropometric measurement results and details of the experience and the contextual factors. 

Despite the study being of mixed design, the most dominant method used was quantitative.

3.5.1 Anthropometry Needs Assessment 

Analysis Stage o f ADDIE

Once the study topic, anthropometric measurements, and the target group, people with 

intellectual disability aged 40 years and over, were confirmed, the first stage of the planning 

process was the completion of a systematic needs assessment. A needs assessment is "the 

process of identifying and measuring areas [such as anthropometry] for improvement in a 

target audience, and determining the methods to achieve improvement" (Coverstone 2009, p. 

1). Applying this to the current study, the researcher sought to determine the nature and extent 

of direct® anthropometry use in research and practice, and the procedures and equipment used, 

and identify the priority of such measures in this age-specific population. The researcher also

* Reminder: Use of the term  'direct' in this context refers to  measured anthropom etric parameters such as height, weight, etc.
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sought to identify the gaps between the desired goal o f harmonised instructional methods and 

the current status in research and practice, and then classify the problems and causes, and 

determine possible solutions and instructional tasks needed to achieve the desired outcomes.

3.5.1.1 Methods Used to Conduct the Needs Assessment

M ultip le methods can be employed to collect the data required for analysis. In this study, four 

methods were used:

(a) a detailed literature review (Chapter 2)

(b) email/telephone exchanges w ith researchers and clinicians

(c) meetings/focus groups w ith  adults w ith  ID, researchers and clinicians

(d) an onsite visit to  a weight-management service

3.5.1.2 Themes of the Key Items Followed Up (Post Literature Review)

Importantly, the central component guiding the focus of inquiry in the last three methods o f the 

needs assessment (i.e. email/telephone, meetings/focus groups, and the onsite visit) was the 

findings from the literature review undertaken. Both national and international disability and 

generic literature on anthropometry was examined as well as the grey literature in Ireland. A 

close examination o f the literature was undertaken and the im portant issues that needed to be 

reviewed in more detail, or clarified further, due to the lim ited details provided, were noted. 

The most appropriate method o f fo llow-up was then chosen fo r each issue. A breakdown of the 

types o f organisations and personnel consulted, excluding one o f the focus groups (w ith adults 

w ith ID, see Section 3.5.1.6), is provided in Sections 3.5.1.3 to 3.5.1.5. Collectively, all the 

information obtained from the needs assessment assisted w ith  the design and development of 

the instructional procedures, which sought to  address the gaps identified.

The key items to be followed up from the literature review conducted were identified and 

recorded (n=76). The qualitative responses as recorded fo r email, telephone and meeting 

exchanges were combined and coded into categories, as set out in Table 3.2. The items 

identified reflected outstanding queries, often due to the lack o f detail in the articles or 

publications reviewed, and/or fu rther understanding o f the items was sought. During the 

exchanges, clarifications were provided, perspectives were shared, problems were anticipated 

and more tailored solutions were identified. This process allowed for more informed decisions
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to  be made and strengthened the accountability and transparency of the decisions made about 

the PhD study. The themes o f the categories (see Table 3.2) were ordered using the patterns of 

frequencies recorded (ranked from the most to the least frequent®). Insights into the details of 

the categories listed in Table 3.2 are provided in Appendix 3.

Table 3.2: Themes of the Key Items Followed Up (Post Literature Review)

Waist circumference (WC) measuring site
Joint Position

WC taken over clothing or on bare skin

Anthropometric training

Clothing effect -  WC over clothing

Experience of measurements in practice

Transfer o f knowledge (research to practice)

Measurements undertaken in practice

Measuring equipment Joint Position

Surrogate measurements

Review o f proposed PhD study

Nutritional status o f specified population

One or tw o measurements of sites Joint Position

Accessible materials

3.5.1.3 Types o f Communication, Organisations and Personnel Consulted

A record of all the communications made via email, telephone, the onsite visit, and meetings 

w/as kept. A tota l o f 76 communications were recorded, w ith email representing the main mode 

o f communication used at 91% (n=69), followed by telephone (n=3) and meetings/focus groups 

(n=3) at 4% each; an onsite visit was the method used least, at 1% (n^l ).  The types of 

organisations contacted are outlined in Figure 3.2. Universities represented the most frequent 

type of organisation contacted, at 57.9% (n=44), followed by international agencies at 11.8% 

(n=9), hospitals at 10.5% {n-8), intellectual disability (ID) service providers at 6.6% (n-S), 

national agencies at 3.9% (n=3), 'o ther' -  representing mixed locations (involving a range of

 ̂The them es ranked least freq u en t are no less im portant than those ranked most frequent. All categories, 
irrespective o f th e ir  p lacem ent, contribute equally to our overall understanding o f th e  phenom ena of interest.
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clinicians and researchers at meetings and an equipment company) at 6.6% (n=5) and, lastly, the 

Health Service Executive at 2.6% (n=2).

Figure 3.2: Types of Organisations Contacted

'O ther'

In tern ational Agency 
11 .8 %

N ational Agency
University
^ 57 .9%

In te llectual Disability  
Service Provider 

6 .6%

H ealth Service 
Executive 

2 .6 %

10 .5%

3.5.1.4 Backgrounds o f Personnel Consulted

The types o f personnel contacted varied widely, see Figure 3.3. The majority, 30.3% (n-23), o f 

those contacted were professors working in research and/or were directors o f departments, 

such as Human Nutrition. Researchers represented 23.7% (n=18), 11.8% were practice dieticians 

(n=9) and 7.9% were technical advisors/organisations (n=6). Others less contacted but w ith no 

less significance were: lecturers (6.6%; n=5), consultants (endocrinologist, physician, 

psychiatrist) (5.3%; n=4), physiotherapists (2.6%; n=2), anthropometric trainers (2.6%; n-2), 

health promotion officers (2.6%; n-2),  an equipment company (1.3%; n=l )  and a practice nurse 

(1.3%; n=l).  Lastly, 3.9% (n=3) o f the personnel contacted were classified as 'other', which 

represented a mixed group of clinicians, researchers and a family advocate. The backgrounds of 

the personnel consulted covered both the ID and non-ID fields.

Figure 3.3: Backgrounds of Personnel Consulted
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3.5.1.5 Geographical Locations o f Personnel Contacted

The geographical locations o f the personnel contacted were classified into seven countries 

worldw ide. Ireland was the main location o f those contacted at 57% (n=43), followed by the 

United States at 16% {n=12}, the United Kingdom at 13% (n=10), Canada at 7% (n=S), the 

Netherlands at 4% (n=3), Denmark at 3% (n=2), and Australia at 1% (n=l).

3.5.1.6 Consultation with Adults with Intellectual Disability

While the researcher did not consult directly w ith adults w ith  ID for the sole purpose of 

exploring the topic o f anthropom etry and its importance or not to them, as part o f her role as 

Project Manager of the IDS-TILDA study she organised tw o accessible consultation workshops 

and facilitated one o f them w ith  this target group. A tota l o f 17 adults w ith ID (5 males and 12 

females) aged 40 years and over from  d ifferent types o f residential circumstances agreed to 

take part in the workshops, which lasted approximately one hour. The main purpose o f the 

workshops was to explore what the term  'ageing' means, the positives and the negatives, the 

challenges, and what is im portant to them as they get older. While neither o f the groups 

mentioned 'anthropom etry' or 'body measurements' during the workshops, both groups did 

mention the importance o f 'd ie t and eating the right foods' as they get older.

To begin to understand whether this population group are reaching the ir optim um nutritional 

health, as highlighted by the target group, there is, first, a need to understand the overall 

prevalence o f underweight, normal range, overweight and obesity in this population. To obtain 

the prevalence figures, we need to gather anthropom etric data, sim ilar to the general 

population. This inform ation can then be used by professionals and policymakers to highlight 

areas of concern for intervention to support people w ith ID to 'eat the right foods' as they get 

older, w ith specific a ttention to areas such as the ir dietary intake and physical activity levels. 

Again, while the consultations were not conducted fo r the sole purpose o f this exploratory 

study, the importance o f nutrition was identified, and anthropometry is one o f the four 

methods used in assessing the nutritional status o f populations (Gibson 2005). The other three 

methods are dietary intake, biochemical assessment, and clinical assessment.

3.5.2 Conclusions Drawn from the Needs Analysis

3.5.2.1 Harmonising Instructional Methods and Improving Involvement o f Participants

Based on the findings from  the literature review and the consultations undertaken, there is a 

need for closer harmonisation o f the methods used to assess direct anthropom etry in adults
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w ith ID, while adapting to individual needs, w here required. The need for accurate assessment 

of body composition in epidemiological studies is critical alongside the need to develop  

alternative methods and techniques that can not only provide accurate and sim ilar inform ation  

but also be feasible to use in a larger cohort o f adults w ith ID w ith varying levels of ability. The 

collection and precision of such m easurem ents play an im portant role in informing, developing  

and delivering meaningful inform ation on the nutritional status of this population group. 

However, both the validity and reliability of the m easurem ents results needs to be specified. An 

understanding o f the m easurem ent experience, including the reasons for attem pting but not 

obtaining measures, non-attem pts and refusals, and the use o f equipm ent in practice, is also 

needed.

O f equal im portance is the need to  develop and integrate steps as part of the anthropom etric  

procedures developed that will build a foundation o f knowledge and understanding of the  

m easurem ents among adults w ith ID, as opposed to solely focusing on the act o f m easurem ent 

alone, which in itself has been shown not to be universally standardised. To advance the  

decision-making process, all the inform ation gathered was collated and key learning from  the  

consultations was analysed using NVivo (see Section 3 .12 .4 .1  for fu rther details on procedures 

fo llow ed) and then com pared to the literature review  findings. All the data was critically 

appraised and guided by the tw o im portant steps described by Sackett e t at. (1997): (1) Deciding 

w hether the inform ation is valid (how  close to the truth  it is?) and (2) Deciding how significant 

the inform ation is (if it is clinically -  or rather, for the purposes of this study, scientifically and 

practically -  im portant?). In light of the insights gained from  the needs analysis and the gaps 

identified, key m easurem ent decisions w ere made for this study.

3.S.2.2 Insights Achieved from Consultations Conducted

As reported in the literature (see Section 2 .4 .1 .5 .1), there was similarly no universally accepted 

site fo r waist circum ference (W C) m easurem ent among consultees. Agreem ent on the 'iliac 

crest' site fo r this exploratory study was supported by leading professionals in the m easurem ent 

field, particularly as it is a bony landm ark that can be palpated and located over a single layer of 

clothing and on bare skin, unlike the other sites. Similarly, there w ere mixed views and 

experiences on taking WC m easurem ents on bare skin an d /o r over-clothing. Ideally, WC 

m easurem ents should be taken on bare skin but it was recognised that circumstances may 

require them  to be taken over clothing (single layer). How ever, the effect o f clothing on adult 

m easurem ents has not been exam ined, nor did consultees m ention measuring the thickness of 

clothing and its influence on the outcom e. In term s o f anthropom etry training, the availability.
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attendance, duration and content were very varied. A number reported that those measuring 

had medical, nursing or nutrition backgrounds, which implies knowledge and skills in this area. 

There was no standardised training or programme found except for the International Society for 

the Advancement of Kinanthropometry (ISAK), which mainly trains sports scientists.

Difficulties measuring weight, but more profoundly height, in older adults and people with 

intellectual disability (ID) were noted. Alternative height measurements, such as demi-span, 

knee height and ulna length, were used with persons with ID, where needed; in some cases, if 

neither weight nor height could be measured, mid-upper arm circumference (MUAC) was used. 

In practice, the Malnutrition Universal Screening Tool (BAPEN 2003) recommends the use of 

both ulna length and MUAC, as surrogate measurements, if needed. Many encountered 

difficulties with basic measurements (height and weight) and noted that they take significant 

time to complete. As a result, several refrained from expanding on the type of measurements 

conducted beyond height and weight. Against such difficulties, reported engagement with 

people with ID prior to measurement was cited by only one consultee. No reference was made 

to the use of accessible materials or strategies employed to engage, educate and empower 

people prior to and during the measurement process to counteract such difficulties.

Various brands of equipment were used and/or recommended by consultees. Seca was the 

most dominant brand of weighing scales and portable stadiometers reported, and was equally 

dominant in the literature. The use of a portable wheelchair scale for those unsteady on their 

feet and/or are wheelchair-users was recommended and deemed feasible in practice. Lastly, 

there was no consensus on the use of single or duplicate measurements; the method varied per 

measurement and consultee, but duplicates were more frequently reported for waist and hip 

circumference measurements, as documented in the generic and ID literature. The value of 

anthropometry assessment in this population was supported by researchers/clinicians, and the 

importance of nutrition as people age was indirectly identified by the adults with ID consulted.

3.5.2.3 Key Measurement Outcome Decisions from Needs Analysis

As noted earlier, based on the triangulation of data sources used to conduct the needs analysis, 

including the perspectives of those consulted, the following decisions about the measurements 

to be tested in this exploratory study were made:

• Standing height using a portable stadiometer

• Ulna length as a surrogate for standing height using a segmometer

46



•  W eight using a portable fla t scale or a portable wheelchair scale

•  M id-upper arm  circum ference as surrogate fo r BMI using a non-flexible tape

•  W aist circum ference (W C) measured at the iliac crest using a non-flexible tape

•  Hip circum ference using a non-flexible tape

A key factor in the selection of four o f the six measurem ents (standing height, w eight, waist and 

hip circum ference) was the inclusion o f these m easurem ents in the pilot study of the Irish 

Longitudinal Study on Ageing (TILDA) in the general population. If the selected m easurem ents  

proved feasible with adults w ith ID, fu ture comparisons betw een the national ageing studies 

could be m ade on these param eters, if the data w ere collected. The inclusion of a surrogate 

height and BMI measure for this population group was determ ined on the basis of the reported  

difficulties som etim es experienced with measuring height in an older population and with  

people w ith  ID, and, in some cases, on not being able to measure e ither height or weight, which 

are both required to calculate BMI. The feasibility, validity, and reliability o f all six 

m easurem ents selected will be tested in this study.

The clothing effect will also be exam ined in an adult population and, unlike in o ther studies that 

examined this effect w ith children, the researcher will measure the thickness of the single layer 

of clothing using a skinfold calliper. To calculate the clothing effect, W C will be measured over 

clothing and on bare skin w ith specific eligibility criteria. Similarly each m easurem ent will have 

its own specific eligibility criteria (see Section 3 .7 .2 .3) and, unlike in other studies, tw o  

m easurem ents will be taken, w here possible. Critically, all o f the m easurem ents will be directed 

by a detailed operational protocol, inclusive o f steps that will gradually familiarise participants 

w ith  the m easurem ents over tim e  before any are a ttem pted . To support the fam iliarisation  

process, accessible materials will be developed and given to participants at d ifferent stages of 

the data collection process. The flow  of inform ation released will be sequenced to gradually 

build awareness and understanding. In term s of training, the internationally recognised ISAK 

anthropom etric training course will be undertaken by the researcher in the United Kingdom 

and, in Ireland, the researcher will attend TILDA's training fo r nurses on anthropom etric  

m easurem ents as part o f th e ir pilot study on ageing in the general population. Selection o f 

equipm ent, the stadiom eter and the scales was guided by the findings from  the literature  

review  and consultation undertaken w ith  researchers/clinicians, while the non-flexible tape and 

segm om eter w ere selected as both are recom m ended by ISAK.
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3.5.3 Position of the Analysis Stage within the Research Design

Collectively, the activities o f the analysis stage primarily reflected the influences o f the post

positivism position. Throughout the needs analysis and the resulting learning process, the 

outcomes were reviewed and the relevant modifications to the direction o f the enquiries were 

made to strengthen and improve the decisions made by the researcher fo r this study. Both the 

literature review and consultations undertaken in effect also ensured content and face validity.

3.6 Designing the Instrument

Design Stage of ADD IE

Based on the findings from the needs analysis conducted, the aims and objectives o f this study 

were determined. The overall feasibility of the study was viewed w ithin the context o f three 

dimensions: applicability, acceptability, and practicality (Andrews et at. 1994). The co-ordination 

of ethical approval and the selection and recruitm ent o f the sample fo r this exploratory study 

(measurement visit) were guided by the IDS-TILDA pilot study design, which it was embedded 

w ith in  (Stage 3). Figure 3.4 provides an overview o f the sequencing o f the data-collection stages 

o f the IDS-TILDA stud ies^ which is inclusive of the measurement visit.

Figure 3.4: IDS-TILDA Data Collection Stages

stage 1 Stage 2 Stage 3

r ^
Pre-Interview
Questionnaire

Face-to-Face
Interview

M easurem ent
Visit

During the design phase o f the IDS-TILDA studies, the researcher incorporated all the links 

necessary between the studies (exploratory study and IDS-TILDA pilot and national study), 

which included the details o f the measurements visit in the university and local site ethics 

applications, on the consent form , the inform ation booklet, and all the associated materials fo r 

families/guardians (e.g. agreement form  and information leaflet). Also, as part o f the design 

phase of the interviewers' operational manual, the researcher included the follow ing items for

IDS-TILDA Pilot Study and one site from  th e  National IDS-TILDA Study
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expansion: the inclusion and exclusion criteria for the measurement visit; instructions for 

interviewers on reaffirming participants' consent to participate; key infornnation on the 

measurements proposed; dealing with queries; and responsibility to link with the researcher 

regarding the outcome of this related discussion. To standardise and ensure that the key 

information required was communicated, the researcher identified the need to develop a 

Measurement Communication Form for interviewers as part of the design phase of this study. 

This form would be completed by interviewers and returned to the researcher following each 

interview. A summary of the logistical process and related content for interviewers, and the 

interchange between the interviewer and the researcher, is given in the development phase of 

ADDIE (see Section 3.8.3).

For the measurement visit itself, the instructional strategy and associated materials were 

decided upon and included: a detailed operational protocol; an Anthropometric Measurement 

Results Workbook; and accessible materials (Appointment Card, Measurement Information 

Booklet, measurement showcards, and a measurement record card). While the criteria and 

content of each component was influenced by the findings from the needs analysis, the 

instructional design process was shaped by two theories and one model (see Figure 3.5).

Figure 3.5: Design Stage: Theories and Model in Anthropometry Assessment

Experience

3.6.1 Measurement Theory

Anthropometry, the scientific study of human dimensions, requires well-defined procedures to 

produce valid and trustworthy estimates of the attributes of concern. Fundamentally, 

measurement theory and its related concepts, "the directness of measurement, levels of 

measurement, measurement error, reliability and validity", guide the development and use of
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measurement methods (Burns & Grove 2010, p. 328). In practice, the translation of 

measurement theory principles to behaviours helps to ensure the integrity and relevancy of the 

measurements and the data that result from them (Krebs 1987). Although there are several 

measurement theories, the classical measurement theory (Fisher 1950) was deemed the most 

suitable for this study on the basis of its central tenet, which evolved from the assumption that 

random error is an element that must be considered in all measurements (Waltz et at. 2010). 

This assumption not only reinforces the importance of developing instructional procedures, 

such as the operational protocol, but also highlights the importance of gaining an understanding 

of the measurement conditions and the validity and reliability of the results.

Classical measurement theory assumes that each person has a true score that would be 

obtained if there were no errors in measurement, but in practice the researcher can never 

observe the true score, only an observed score. The theory proposes that every observed score 

composes the true score and an error score. The true score is the value of the attribute 

possessed by the person being measured and the error score reflects the influence that random 

error has on the observed score at the time of measurement. The influence of random error 

(any chance factors that randomly affect measurement) on the observed measurement is called 

'error of measurement' (Waltz et al. 2010). The nature and magnitude of these "errors have 

some fairly predictable consequences related to the usefulness and interpretation of the 

measurements" (e.g. on the reliability of the measured values) (Himes 2009, p. S4).

While systematic measurement errors are those which consistently affect the individual's score 

because of some particular characteristic of the person or the test that has nothing to do with 

the construct being measured (Crocker & Algina 1986), or they may relate to error in function; 

for example, if the measurement equipment was not calibrated to zero. Both biological and 

technical factors can cause or contribute to error; for example, the posture and movement of 

participants, the high consumption of fluid and/or food just before the measurement visit, the 

time of day the measurements are taken (i.e. diurnal effect on height), the application pressure 

applied or function of the equipment, the palpation skills of the anthropometric technician (i.e. 

identification of landmarks) and the amount of subcutaneous tissue over the landmark site. 

Systematic errors, if present, will affect the validity but not the reliability of the findings (Waltz 

etal.  2010), but are potentially predictable (Kane 2010).

These concepts and the findings of the needs analysis were all fundamental to the design of the 

instructional procedures and processes in this study. In particular, they directed the researcher
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to consider and develop methods that would reduce the occurrence or magnitude of random 

and/or systematic errors arising. The items listed in Table 3.3 formed the blueprint of the 

measurement procedures for extension in the development phase of ADDIE (see Section 3.8).

Table 3.3; Blueprint of the Measurement Procedures

Key Themes of the Measurement Procedures

Measurement standard (each measurement):

Purpose; Eligibility for the measure; Equipment required and set-up guidelines;

Preparation required; and Detailed instructions on how to take the measurements

Right-side positioning and personal space of participants

Landmarking sites and avoidance of parallax error

Accepted difference between 1^ and 2"'* round of measurements

Selection of measuring equipment and quality-control measures

Familiarisation and demonstrations of the measurements

Key checks and briefings to maximise outcomes

Setting up and safety of equipment

Well-being and safety of participants

Eligibility and non-eligibility practice considerations

Similarly, the principles of the classical measurement theory together with the findings of the 

needs analysis informed the researcher about the broad themes to be covered in the 

Anthropometric Measurement Results Workbook developed; these are set out in Table 3.4.
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Table 3.4: Blueprint of the Anthropometric Measurement Results Workbook

Checklist of the preparation phase

Key Themes of the Anthropometric Measurement Results Workbook

Measurement status: measured, attempted not obtained, not attempted or refused 

Record of the measurement result in the units required 

Time of measurement, where applicable

Measurement conditions, where applicable (e.g. flooring, positioning)

Validity of measurement and any problems experienced

Reasons for invalid measurements

Reasons for attempts but non-obtainment

Reasons for non-attempts and refusals

Details of any problems with equipment

Any other information related to the measurements

3.6.1.1 Validity and Reliability of Measurement Results

Central to measurement theory were the technical concepts of validity and reliability, both of 

which the researcher sought to explicitly report as part of the measurement results. While the 

blueprints (Tables 3.3 and 3.4) identify many of the important related validity and reliability 

factors for expansion in the development phase of ADDIE, further considerations were noted in 

more depth by the researcher as part of the design phase. In particular, on the theme 'validity 

of measurements', the following needs were identified: (1) to understand validity beyond 

whether or not the reading is valid and (2) to gain an insight into any problems experienced in 

the administration of the protocol, which may or may not have contributed to the validity 

status. A breakdown of the categorisation of the validity status theme was identified for the 

next phase of ADDIE and the development of the Anthropometric Measurement Results 

Workbook:

•  No problems experienced, (a) valid measurement obtained

• Some problems experienced, measurement (b) valid or (c) invalid

For the latter two options (b) and (c), the need to obtain the related details of the experience 

was noted. Gaining an insight into the experience of problems encountered and the effect on 

validity was not only deemed critical for the interpretation of the findings, but also was seen as
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providing im portant inform ation for the future training o f those conducting measurements w ith  

this population group. Central to the development o f this theme was the identification of the 

need for clear definitions on how each validity category is defined w ith in the operational 

protocol developed. See Section 3.8.9.2 fo r details on the validity-related items developed.

In terms o f reliability, aside from the related themes included in the blueprints, the researcher 

also included the criteria o f repeated measurements in the design o f this study to assess the 

consistency of the results (see Section 3.8.6). However, only the findings o f the validity options 

(a) and (b) would be used to determ ine the reliability o f the results at the analysis stage of the 

study. The level o f accepted difference between the readings was also noted as a key factor to 

be specified in the development phase of ADDIE. Lastly, to assess the reliability o f the results 

and express the error margin (accuracy and measurement quality and control), the methods. 

Technical Error o f Measurement and Intraclass Correlation were identified as part of the design 

phase (see Section 3.12.3.2). The selection of these methods was guided by the International 

Society fo r the Advancement o f Kinanthropometry (ISAK), the training body for 

anthropometrists, through which the researcher sought to become an international accredited 

anthropometrist. The securement and successful completion o f accredited training was key to 

maximising the validity and reliability o f the study findings (see Section 3.8.4).

3.6.2 Familiarisation Theory

Absent from  the needs analysis were details on any universal familiarisation, guidance or 

motivational strategies used to support people w ith intellectual disability in the lead-up to and 

during the anthropometric measurement process. A detailed search o f the literature was thus 

undertaken to source a model to guide the design and development of familiarisation 

techniques, inclusive of guidance and motivational strategies. The results led to Bateson who 

developed the familiarisation theory in 1966; it suggested that, as people become fam iliar w ith 

an issue, this reinforces them to endorse a stronger decision due to the general reduction in 

uncertainty or anxieties about the issue proposed (Saur 1992). The theory was developed and 

tested on risk-taking and risky shift phenomena. Early tests reported that the shift observed 

after familiarisation remained quite comparable to the shifts observed after group discussion 

(Bateson 1966, Flanders & Thistlewaite 1967). However, a few years later consistent failures to 

replicate this effect (Bell & Jamieson 1970, Teger et al. 1970, Stokes 1971) made it hard to back 

up the theory (Suar 1992). As a result, there is very lim ited reference in the generic literature to 

this theory and to its development. The dictionary definition o f familiarisation -  "to  make 

someone learn or experience something so that they know about it" (Macmillan Dictionary
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2009) -  shows clear links to Bateson's theory and the experience of becoming familiar with 

something. In the field of sports performance and strength testing research, the broad 

application of 'familiarisation' has been reported (e.g. practice trials before testing) and over 

the years, it has continued to gain ground in this testing field (e.g. Atkinson & Nevill 2001, 

Ploutz-Synder & Giamis 2001, Dias et al. 2005, Sirotic & Coutts 2008).

Despite the limited reference to the theory, its concept has also been successfully applied on an 

individual basis as opposed to group application in the field of intellectual disability (ID), mainly 

in studies assessing levels of physical activity and fitness. Lavay et al. (1990, p. 285) advocated 

that " it is critical that persons with intellectual disability be familiar with the testing protocol". 

Examples of studies that have used the familiarisation concept include the testing of physical 

performance (Lahtinen et al. 2007), cardiorespiratory fitness (Schurrer et al. 1985, SeidI et al. 

1987, Cressler et al. 1988, Reid et al. 1989, Pitetti & Tan 1990, Rintala et al. 1995, Fernhall et al. 

1996, Pitette et al. 2001), fitness test training (Andrew et al. 1979, Kittredge et al. 1994), graded 

exercise testing (Fernhall & Tymeson 1987), strenuous exercise (Maksud & Hamilton 1974), 

physical activity assessment (Temple & Walkley 2003) and fitness testing (Pitetti et al. 1988, 

Rimmer et al. 2004), and a travel training project called Transport Pathfinder Scheme in the 

United Kingdom (UK) (Department for Education and Skills UK 2004). Essentially, the 

familiarisation procedures were developed to assist subjects with maintaining adherence to a 

set cadence, procedures or the motivation necessary to produce a maximal effort (Rintala et al. 

1995) and maximise the validity and reliability of the results. Central to the familiarisation was 

the importance of the subjects having a thorough understanding of the test requirements to not 

only improve the validity and reliability of the findings (SeidI et al. 1987, Lavay et al. 1990) but 

also its significance for informed consent (Reid et al. 1989, Pitetti et al. 1993, Reid et al. 1993, 

Rintala et al. 1995) before and during the research process.

While generic familiarisation protocols are lacking, the use of strategies to familiarise subjects, 

such as practice sessions, is captured by Rintala et al. (1995) who studied people with 

intellectual disability and cardiorespiratory fitness. Rintala et al. reported that they allows both 

(a) the person being measured to become familiar with the protocol, the environment (if not 

familiar), the safety measures and the researcher performing the measurements; and (b) the 

researcher to adjust the protocol to ensure the safety of the person and validity of the 

measurement results. Three of the four types of guidance described by Carnell et al. (2002) 

were used to support the delivery of familiarisation activities (and help the learning process); 

verbal guidance, visual guidance, and manual guidance (as required). Mechanical guidance.
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which "makes use o f an object or piece of apparatus to shape the skill", was not used (Carnell et 

al. 2002, p. 157). Harris (2006) has suggested th a t instructions may need to  be continuously 

reinforced and m odified for purposes of com prehension, and mastery o f the protocol is 

necessary to ensure high m otivation to put forth a maximal e ffort. Interestingly, while much of 

the attention is focused on the lead-up to a test/activity, Reid e t al. (1989) noted that the  

fam iliarisation process is divided into tw o  parts: the fam iliarisation before, as indicated in the  

exam ple above, and the fam iliarisation after testing, which involves explaining w hat the results 

m ean and providing any fu rther inform ation necessary to the subject, such as a copy of their 

m easurem ent results.

The inclusion of the fam iliarisation concept in the design o f this study reflected the researcher's 

wish to use d ifferent methods to inform , educate and em pow er participants to  make inform ed  

choices about the m easurem ents, maximise the ir execution of m easurem ents undertaken, and 

gain an understanding and sense of ownership over the knowledge being created. This would  

m ean collectively form ing an educative experience for the participant and the researcher, 

resembling concepts o f the participatory research paradigm, and leading the researcher to  

adopt the role o f a facilitator to  support the developm ent o f a m utual sharing o f knowledge and 

skills with participants (Lloyd e t al. 1996). This is not to deny that an expert/lay-person  

relationship betw een the researcher and participant does not exist, but rather that such a 

position can be rew orked into a m ore favourable, em ancipatory position (Kitchin 2002) in the  

lead-up to and a fte r the actual m easurem ents. However, the key challenge for the researcher is 

to  balance the perceived simplicity o f the m easurem ents w ith the attention  to  detail needed on 

the procedures to  obtain m axim um  rigour and perform ance on each measure, w here possible. 

This is reflected in the statem ent by Agni Celeste that "the most complex things are the 

simplest" (Quotations Book 2012, p. 2).

In order to  build the participants' fam iliarisation w ith the m easurem ents proposed, the  

researcher decided to im part small amounts o f visual and text inform ation about the  

m easurem ents and the associated visit at each of the interaction stages o f the research process 

(see Figure 3.6). Throughout the design phase, the researcher also frequently  considered the  

fam ous quote com m only attributed  to Benjamin Franklin and the Confucian Philosopher, Xunzi; 

"Tell me and I forget, teach me and I may rem em ber, involve me and I learn".
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Figure 3.6: Interaction Stages of the Research Process

Recruitment Stage
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It was the researcher's belief that repeated exposure to small amounts of information would 

lead to participants becoming more fam iliar w ith the measurements over time and less anxious 

about what they had to do as part of the visit. To frame the types o f learning methods that 

would be used to deliver the instructional materials and procedures to be developed, the 

researcher referred to Edgar Dale's Cone o f Experience (Dale 1969); see Figure 3.7. The Cone of 

Experience was developed by Dale in 1946 as a way to describe various learning experiences. 

The cone essentially depicts methods from the most concrete (e.g. direct experience at the 

bottom) to the most abstract (e.g. text at the top). Dale believed that any or all o f the methods 

could be used, depending on the needs o f the learner, and stressed that it was im portant to 

"no t mistake the Cone device fo r an exact rank-order o f learning processes" (Dale 1969, p. 128). 

Notably, only one o f the methods requires literacy, which widens the reach and accessibility for 

all participants.

Figure 3.7: Dale's Cone of Experience

A b s tra c t
Text /  V e rba l S ym bo ls(H ig h )

P ic tu res  /  V isu a l S ym bols

A u d io  /  R ecord ings  /  P ho tos

M o t io n  P ic tu res

E xh ib its

F ie ld  T rips

D e m o n s tra t io n s

D ra m a tize d  E xperiences 

C o n tr iv e d  E xperiences

D ire c t P u rp o s e fu l 
E xpe riences

(Adapted from  Dale 1969)

The blueprint of the sequence o f delivery, the types o f methods, instructional materials and 

procedures and the types of guidance selected to build the participants' fam iliarisation w ith the
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measurements and the visit itself are outlined in Table 3.5. The methods selected are also 

shown in Figure 3.7. The development of the associated materials and procedures required is 

outlined in the next stage of ADDIE (see Section 3.8).

Table 3.5: Blueprint of the Methods, Instructional Materials/Procedures and Guidance

•  Text/Verbal Symbols

•  Pictures/ Visual Symbols

•  Photo j

•  Consent form *

•  Information booklet*

•  Guardian agreem ent form  & leaflet

•  Text

•  Visual

•  Text/Verbal Symbols •  Briefing by interviewers •  Verbal

•  Pictures/Visual Symbols •  Measurem ent Information Booklet* ‘ Text

•  Photo •  Visual

•  Text/Verbal Symbols

•  Pictures/Visual Symbols

•  Photo

•  Key reminders via telephone

•  Appointm ent card with reminders*

•  Verbal

•  Text

•  Visual

•  Text/Verbal Symbols •  Researchers ID •  Verbal

•  Pictures/Visual Symbols •  Ice-breaker dialogue " T e x t

•  Photo •  Briefings by the researcher •  Visual

•  Demonstrations •  Measurem ent showcards* •  Manual

•  Direct Experience •  Demonstrations

•  Get to  know the equipment

•  Practice option

•  Conduct measurements

•  Record the results on a record card*

•  Explain key learning (debriefing)

*=  A ccessible te x t  an d  illu stratio n s

3.6.3 Key Influential Factors in Design Phase

As part of the design process, five important factors w/ere identified as having the potential to 

influence (independently, collectively, or in any combination) the successful implementation of 

the operational protocol developed: communication access, environmental, structural and 

attitudinal barriers, and time pressure. Each factor was addressed as part of the development 

stage of ADDIE within the context presented below, but all five factors are inextricably linked.

3.6.3.1 Communication Access

Effective communication with participants is a key methodological concern, particularly for the 

successful application of the familiarisation and measurement procedures developed. 

Communication in the broadest sense means:
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"... any act by which one person gives to or receives from  another person, 

information about the person's needs, desires, perceptions, knowledge, or affective 

states. Communication may involve conventional or unconventional signals, may 

take linguistics or non-linguistic forms and may occur through spoken or other 

modes." (NationalJoint Committee fo r the Communication Needs o f Persons with 

Severe Disabilities 1992, p. 2).

Communication access relates to its application, and developing communication that is clear, 

comfortable and easy to understand and interact with, regardless of your preferred style of 

communication (Swain et al. 2004). It covers communication in spoken and written form that is 

face to face or remote (Swain et al. 2004), and requires the researcher (both in their role as a 

sender and receiver in the communication process) to be adaptive, flexible and innovative.

It was clearly important for the researcher to develop accessible materials (written and visual) 

and to use accessible language to enrich the lines of communication between the participant 

and the researcher. The need to closely observe, respect and respond to verbal and non-verbal 

cues by participants was also deemed critically important. To maximise verbal and non-verbal 

communications with participants and reduce any potential barriers that might impact on the 

experience, the integration of brief guidelines to promote optimal communications with 

participants into the operational protocol for the measurement visit and among interviewers, as 

part of their role in the research process, was identified as a necessary part of this design phase; 

for example, checking if any assistive aids are needed, such as glasses and/or hearing aid. It was 

fundamentally recognised that 'accessing' is not just about reaching the other person, but about 

"doing sensitive things to make ourselves available to access from the person with intellectual 

disability" (Seale & Nind 2010, p. 9). It is also about consulting with and actively involving people 

with disabilities in matters relating to them, as supported by Article 4.3 of the United 

Convention on the Rights of People with Disabilities (UN General Assembly 2006). Applied to the 

design of this study, the involvement of people with ID in the review of the accessible materials 

developed before the implementation of the study was identified to ensure that all related 

materials are presented in a style and format that would be understood.

Lastly, to assist with the preparations for the measurement visit (e.g. booking the appointment) 

and the initial introductions with the participant, the researcher identified key themes for 

questions to be developed and included as part of the Measurement Communication Form for 

interviewers. The information obtained would provide the researcher with the key details 

required on the communication status of each participant and proxy present at the interview, 

where applicable, before making contact and undertaking the visit. If proxies were present, this
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inform ation would help the researcher to m aintain the continuity o f support (i.e. by having a 

named contact) w here applicable (e.g. to  support the staged release o f m easurem ent 

inform ation to participants an d /o r be present or available if needed, with the participants' 

agreem ent). The them es of the questions to  be developed were:

•  In terview  date and the person w ith  w hom  you made the appointm ent

•  Type of in terview  and main respondent (participant, participant and proxy, or proxy)

•  Name of the proxy present and relationship to the participant, if applicable

•  M ethods of com m unication used by the  participant during the interview , if applicable

3 .63 .2  Environmental Barriers

Environmental conditions, such as excessive background noise, m ovem ent o f others in close 

proximity, poor lighting, ventilation or room layout (e.g. furniture set-up), are all factors that 

may im pact on the m easurem ent visit and w ere  considered as part o f the design phase of this 

study. As the location for the visit is selected by participants, an awareness o f environm ental 

barriers and the impact they may have on com m unication access, levels of concentration and 

m otivation, and conditions for the actual m easurem ent was deem ed to be critical. It was 

considered necessary to reduce the risk a n d /o r m agnitude of any potential environm ental 

barriers affecting the experience, and to  integrate brief guidelines on prom oting optim al 

m easurem ent conditions as part o f the operational protocol developed. Also, to  prepare for the  

visit and any adjustments that m ight be required, key them es for questions to be developed and 

included in the M easurem ent Com m unication Form w ere identified.

The key them es were;

•  Presence of Diabetes, Osteoporosis, Varicose Ulcers, Chronic Constipation, M ultip le  

Sclerosis, Cerebral Palsy, Scoliosis, Muscular Dystrophy, Spina Bifida a n d /o r Oedem a

•  W heelchair usage, if applicable (e.g. uses a w heelchair or does not use a wheelchair)

•  Level o f steadiness walking and standing reported, and self-rated eyesight reported

•  Participant's availability and preferred p lace/tim e to have the m easurem ents taken

•  Car parking facilities available close to  the participant's house (and /o r day centre) and 

w hether the entrance is fla t or has steps (e.g. fo r moving equipm ent into the house)
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3.6.3.3 Structural Barriers

The success of implementing the familiarisation procedures in this study would depend to some 

extent on participants receiving the accessible materials issued. If they were not present at the 

interview and/or did not live independently or receive post directly, there would be an 

unintentional risk that the materials issued might not be passed on to the participant as 

intended. To reduce the risk of this structural barrier occurring, the need to develop instructions 

on the importance of participants receiving the materials issued as part of the design of the 

interviewer and researcher operational protocols developed was identified.

3 .63 .4  Attitudinal Barriers

Individual and third-party (family member/support worker) attitudes might greatly affect how 

the participant experiences the measurement visit. Reducing any potential negative attitudes of 

and/or towards the participants and their ability in terms of capacity to understand the 

procedures and/or ability to take part were key factors considered by the researcher during the 

design phase. Although the use of the familiarisation procedures seeks to reduce the risk of any 

potential attitudinal barriers by improving knowledge of the measurement process, the quality 

of support acts, such as support workers, the interviewer and/or the researcher, could influence 

the personal attitudes and motivation of people with intellectual disability (Flynn et al. 2002, 

Seale & Nind 2010) towards the measurement visit or the measurements. To reduce the risk of 

attitudinal barriers occurring, the researcher identified the need to develop and integrate brief 

guidelines on supporting the participant in exercising their right to decide if they wished to 

participate in all, some, or no part of the measurement visit, within the operational protocol 

and the instructions for interviewers. More specifically, the following items were also identified 

for inclusion in the operational protocol developed: use of positive reinforcement and verbal 

encouragement, and clear explanations and expectations.

3.6.3.5 Time Pressure

On the day of the measurement visit, the successful implementation of the familiarisation and 

measurements procedures will depend on the allocation of sufficient time, due to the number 

of activities included in the design (i.e. before, during and after the measurement process). 

Similarly, sufficient time will need to be given during all communication exchanges between the 

researcher and the participant, and at each decision-making stage -  for example, at the start of 

the visit and before each measurement. Each instruction and/or task will require different 

amounts of time, depending on the abilities, confidence and/or motivation of the participant.
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Allowing participants sufficient time to absorb, process and respond to the researcher and/or to 

complete tasks was deemed essential. To reduce the risk of time pressure, it was considered 

necessary to integrate within the operational protocol brief instructions on 'tim e' as part of the 

guidelines on scheduling appointments, communication exchanges and decision-making stages.

3.6.4 Position of the Design Stage within the Research Design

Throughout the design stage there was an ongoing evaluation to ensure all the factors from the 

needs analysis were addressed. This process also ensured the continuous assessment of the 

relevance and effectiveness of the study design, and the completion of any required 

improvements. The design stage not only sought to outline the steps needed to investigate 

anthropometry, but also to identify the related factors for description and exploration in the 

development and implementation stages. The activities of the design stage reflected the 

influences of both the positivism and post-positivism paradigm positions. The contribution of 

the measurement and familiarisation theories and the Cone of Experience model towards the 

standardisation of measurements and the integration of mechanisms to promote and increase 

participants' understanding of the measurement process, was a crucial part of the design stage.

3.7 Development of the Sample Plan and Sample Selection 

Development Stage ofADDIE

The development stage of the study and all of the associated activities are outlined in four 

concurrent sections (Section 3.7 to 3.10 inclusive). This section presents details of the study 

population, the sampling frame, procedure and selection process, together with the details of 

sample size and composition. Also presented are details of the inclusion and exclusion criteria 

and the recruitment process to the IDS-TILDA studies and the measurement visit.

3.7.1 Study Population and Sampling Selection

Since 1995, Ireland has, and continues to expand, voluntary registrations on the National 

Intellectual Disability Database (NIDD), which gathers information on the specialised health and 

social services currently used or needed by people with intellectual disability (ID). The database 

informs the regional and national planning of these services by providing information on trends 

in demographics, current service use and future service need (Kelly et al. 2007). Each person 

with ID registered on the database is assigned a personal identification number (PIN) and only 

the regional administrators (RAs) have access to the corresponding contact details of the PINs 

within their region. The use of PINs by the NIDD protects the confidentiality of the people

61



registered. It is the responsibility of each RA to update its records annually, which feeds directly 

into the database. The database is housed at the Health Research Board.

3.7.1.1 Application and Approval o f Sampling Frame

Following the review of the study design and the ethical approval granted by Trinity College 

Dublin Faculty of Health Sciences Research Ethics Committee in 2008 (see Appendix 4), the 

NIDD Committee approved the use of the database as the sampling frame for the IDS-TILDA 

pilot study. Agreed terms and conditions were outlined by the committee and adhered to by the 

study management team, including the researcher. At no time during the selection or 

recruitment stage were the contact details of the selected PINs or the list of PINs selected 

released to the study team. Only the broad demographic data on the sample selected (i.e. 

gender, age, levels of intellectual disability and type of residential circumstances) was known for 

the purpose of ensuring the overall representativeness of the characteristics and variability in 

the total population aged 40 years and over registered on the NIDD.

3.7.1.2 Estimating the Size o f the Target Sample

In the national IDS-TILDA study, it was estimated that between 750 and 850 people would be 

recruited, representing 8% to 10% of the total population aged 40 years and over registered on 

the NIDD. On this basis, an overall response rate of between 75 and 85 people was sought for 

the IDS-TILDA pilot study, representing the broad demographic composition of the planned 

national study. The securement of this response rate would also provide sufficient insight into 

any deficiencies in the design of the proposed measurement visit (exploratory study), so that 

they could be addressed before proposing its inclusion in the national study. Based on the 50% 

response rate or less commonly reported in social research (O'Brien et ai. 2006), the selection of 

160 PINs from the NIDD was deemed sufficient to obtain the desired response rate.

3.7.1.3 Breakdown of the Sample Composition

From three purposively selected sites (service providers), two rural and one urban, a random 

selection of 160 PINs, representing people with ID aged 40 years and over, was drawn from the 

2007 NIDD. The PINs were drawn by the research analysts who manage the database at national 

level. In total, 402 people with ID were registered on the NIDD aged 40 years and over at these 

sites. On review of the characteristics of the sample drawn, the sites selected were deemed to 

sufficiently represent the different age bands, levels of ID“  and type of residential settings for 

the IDS-TILDA pilot study when compared to the distributions of the total population registered

Categorised according to  th e  In ternational Classification o f Diseases -  10 (ICD-10)
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on the database aged 40 years and over. See Figure 3.8 for a brief overview of the key variables 

targeted.

Figure 3.8: Gender, Level of Intellectual Disability (ID) and Living Circumstances of Pilot 
Study, 3 Sites and National Intellectual Disability Database (NIDD) Dataset

■  Invited Pilot/Exploratory Study Sample (n=160) ■ 3 Sites Aged 40+ (n=402) ■  NIDD 2007 Aged 40+ (ii= 8176)

On review of Figure 3.8, it is notable that the gender distribution between the population 

groups is not closely represented. The invited IDS-TILDA pilot sample had 20% fewer males and 

20% more females in proportion to the total population of males and females aged 40 years and 

over on the NIDD. However, one of the three sites selected is predominantly female (urban 

service; 98% of the sample invited were female and, within this site, 81% of the people 

registered on the NIDD aged 40+ are female). Despite this limitation in the sample drawn, the 

gender ratio in the IDS-TILDA pilot study was not the key variable of interest for testing the 

feasibility of the recruitment and data-collection procedures. Priority was given to the 

representativeness of age, levels of ID and residential circumstances of the random sample 

selected from the three sites in comparison to the same characteristics of the total population.

Although two of the sites' residential service was mainly campus-based, all types of residential 

circumstances were represented. As a counterbalance, the third site solely represented the 

variety of community living circumstances. Between the sites, all residential circumstaices were 

adequately represented, as was the age distribution of the population (see Figure 3.9).
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Figure 3.9: Age Distribution of the Pilot Study, 3 Sites and the NIDD Dataset

50

4 0 -4 9  years 50-59  years 6 0 -69  years 7 0 + years

■ Invited Pilot/Exploratorv Sample (n=lGO) ■ 3 Sites Selected Aged 40+ (n=402) ■ NIDD 2007 Aged 40+ (n=8176)

A summary of the selection and recruitment process, and the integration of the exploratory 

study within the IDS-TILDA pilot study, is presented graphically in Appendix 5.

3.7.1.4 Supplemental Exploratory Sample

Although 160 PINs were selected for the IDS-TILDA pilot study, a supplemental sample was 

required. Twenty-eight people with ID aged 40 years and over (PINS) from one of the first three 

sites involved in the national IDS-TILDA study were selected and included in this exploratory 

study. The aim was to recruit a minimum of 10 people. The rationale for extending the 

exploratory sample reflected the release of a new portable stadiometer by Seca to measure 

standing height (Seca Model 217) at the end of the primary data-collection phase (IDS-TILDA 

pilot study). The new Seca Model 217 was released to replace the long-standing portable Seca 

Leicester Height Measure, widely used in field research internationally and nationally, as in this 

study, and which has been on the market for more than 10 years. It was felt that this new model 

might address the observational findings made on the use of older model (see Section 

3.7.1.4.1). The inclusion of this supplementary sample also enabled the researcher to test the 

uptake of a 'clinic-style set-up' at a central location for participants to have their measurements 

taken. However, irrespective of this 'clinic-style set-up', it was left to the participant/proxy to 

select the location for the visit.

3.7.1.4.1 Observational Findings Supporting the Supplemental Sample

During the primary data-collection phase of this exploratory study, 89% (n-33) of the sample 

(n=37) attempted the standing height measurement using the Seca Leicester Height Measure 

and were observed as being cautious stepping onto the baseplate, which appeared to be due to 

the raised side rims (see Figure 3.10). It was noted that the rims reduced the space available for 

participants to adjust the position of their feet on the baseplate, where needed. A wider
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baseplate would have eased the adjustm ents made. None o f the observations m ade had been 

anticipated by the researcher or reported in the literature, and they will be discussed further in 

the results chapter. As a result of these findings and given the release o f the new model o f the  

portable stadiom eter, the researcher deem ed it im portant to  test its function w ith a small 

sample of people w ith ID aged 40 years and over as part o f this exploratory study, given its aims. 

Interestingly, Seca (2010), the m anufacturers, describe the new model on the ir website as a 

"cleverly designed assembly system"; and notably it does not have the raised side rims present 

in the previous m odel. The findings on the use o f the new Seca M odel 217 w ith  participants 

from  the fourth site will also be discussed in results chapter.

Figure 3.10: Side Rims - Seca Leicester Height Measure vs. 217 Seca Model

Seca Leicester Height M easure 217 Seca M odel

A sum m ary o f the selection and recruitm ent process, and the integration of the exploratory  

study w ithin the national IDS-TILDA study, is presented graphically in Appendix 6.

3 .7 .1 .4 .2  Breakdown o f the Supplem ental Sample Composition

The supplem ental sample (n=28) became the fourth site involved in this exploratory study. The 

site was located in a rural setting, resulting in three of the four sites being classified as rural. As 

the supplem ental sample sought to primarily test a new piece o f equipm ent as part o f the visit, 

more w eight was given to the representation o f the levels of ID, w ith the preferred levels falling 

into the mild and m oderate range, which occurred (89%, n=25). See Figure 3.11 fo r a visual 

depiction of the influences of the supplem ental sample on the study's prim ary sample.
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Figure 3.11: Gender, Levels of ID and Living Circumstances -  Exploratory Study

OKJ
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■  1st Invited Pilot/Exploi atory Study Sample (n = 1 6 0 ) ■  2nd Invited Explotatoty Study Sample (n = 2 8 )

3.7.1.5 Final Sample of the Exploratory Study

A tota l o f 188 people w ith  ID aged 40 years and over from four sites were invited to participate 

in this exploratory study. Collectively, the study sample (n=188) reflected a significant amount 

o f the variability in the total population of people w ith ID aged 40 and over registered on the 

NIDD (see Figure 3.12). As previously noted, the random sample under-represented males, 

which was not unexpected as the total population of males across the four sites was lower than 

the percentage o f the tota l population registered on the databases. The key variances sought 

from  the random sample drawn included: sufficient spread o f age, levels of ID and living 

circumstances -  and these were achieved. These variances maximised the probability o f being 

able to test the feasibility and organisation structure o f the measurements and the visit itself 

w ith a sample that had sim ilar variances to the tota l population on the NIDD.

Figure 3.12: Gender, Levels of ID and Living Circumstances -  Full Exploratory Study 
Sample, Population of Sites and the NIDD Datasets Aged 40 years+

♦  Full Exp loro rtory Study Sam ple (n = 188) 

—A— NID D  2 00 7  Aged 40+ (n=8176)

4 Sites Aged 40+ (n = 546)

N ID D  2 00 8  Aged 40+ (n=8470)
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3.7.1.6 Summary of Sampling Method

From three purposively selected sites, a random sample o f 160 people w ith ID aged 40 years 

and over and registered on the NIDD was drawn, w ith an additional random sample added 

(n-28) from one o f the sites involved in the national IDS-TILDA study. A total o f 188 people were 

invited to take part in this study. Research analysts at the NIDD selected the sample consistent 

w ith  the inclusion/exclusion criteria provided. Each person aged 40 years and over w ith  ID 

w ith in  the four sites (and registered on the NIDD) had an equal chance of being selected to 

participate in this study (and the related IDS-TILDA pilot and national study).

3.7.2 Inclusion and Exclusion Criteria

3.7.2.1 Criteria for the IDS-TILDA Studies

To be eligible fo r study selection and participation, a person had to meet the follow ing criteria:

•  Be 40 years o f age or older w ith an intellectual disability

•  Be registered on the National Intellectual Disability Database (NIDD)

•  Be accessing services from one of the four sites selected

•  Be one o f the PINs selected from the random sample drawn from NIDD 2007/2008

•  Provided w ritten consent, where possible

•  Provided family/guardian w ritten agreement, where required

Exclusion Criteria

The follow ing exclusion criteria applied to the selection and participation in the study:

•  Be 39 years of age or younger w ith ID

•  Not registered on the NIDD

•  Not accessing one o f the four sites selected

•  Not one o f the PINs selected

•  No consent or w ritten  agreement received

3.7.2.2 Criteria for Measurement Visit (Exploratory Study)

To participate in the measurement visit the participant had to meet the follow ing criteria:

•  Fulfilled all o f the inclusion criteria detailed in Section 3.7.2.1

•  Reaffirmed their agreement to the measurement visit at the end of the ir interview or

requested the researcher to contact the participant/proxy to discuss fu rther
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The presence o f the following criteria precluded the participant from  m easurem ent visit:

•  Did not fulfil all of the inclusion criteria detailed in Section 3.7 .2 .1

•  Decided to w ithdraw  the ir agreem ent to the m easurem ent visit at the end o f the ir  

in terview  or over the telephone w ith the researcher

3.7.2.3 Criteria fo r Each Anthropometric Measurement

Although the participants may have m et the inclusion criteria fo r the m easurem ent visit, each of 

the six anthropom etric m easurem ents has its own specific eligibility criteria which also need to  

be m et by participants (see Appendix 7). The details o f the criteria in the Appendix are 

presented in the following order: standing height; w eight; ulna length (le ft and right); m id-upper 

arm  circum ference; and waist (over clothing and bare skin) and hip circum ferences. For all 

m easurem ents, participants (and proxies, w here applicable) w ere  advised to w ear light clothing, 

defined as: a light t-shirt, shirt or blouse with short sleeves and loose-fitting trousers or a skirt of 

light m aterial. Heavy clothing, jeans and belts w ere to be avoided w here possible.

3.7.3 Recruitment to the IDS-TILDA Studies and the IVIeasurement Visit

W ith  the securem ent of ethical approval from  the Faculty o f Health Sciences Research Ethics 

C om m ittee in Trinity College Dublin and the four sites (ID service providers), together w ith  188 

random ly selected PINs from  the NIDD dataset 2007 (n=160) and 2008 (n=28)  which m et the  

inclusion criteria, the next stage o f the study was the recruitm ent o f participants. As discussed 

in Section 3.7 .1 , only the regional adm inistrators (RAs) had access to the names and addresses 

of the selected PINs. To ensure the m axim um  confidentiality o f the selected PINs, a jo int le tter 

from  the Health Research Board (HRB) and the study m anagem ent team  was issued explaining  

the recruitm ent process and the critical role that RAs play in this process. Once the jo in t briefing  

le tter was issued and its receipt verified, the PINs w ere issued by the research analysts in the  

HRB to the tw o  RAs supporting the IDS-TILDA studies^^. Each RA had tw o  sites. The PINs for each 

site w ere  checked by the RA to  ensure th a t the circumstances o f those selected had not 

changed since the yearly update was provided to the HRB. For exam ple, the person m ight have 

decided to rem ove the ir name from  the database or be deceased. Once the RA confirm ed that 

all the PINs w ere active, the corresponding num ber o f invitation packs required fo r each site 

was released to them . Each sealed invitation pack contained:

IDS-TILDA Pilot Study and one site from  the National IDS-TILDA Study
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•  Letter o f Support from  the Respective Organisation

•  Accessible Letter o f Invitation

•  Accessible Inform ation Booklet

•  Accessible Consent Form and Stamped Addressed Envelope

•  Fam ily/Guardian Pack (Letter o f Support from  the Respective Organisation, Briefing

Letter, Inform ation Leaflet, A greem ent Form and Stamped Addressed Envelope)

On receipt o f the invitation packs, the RAs matched each PIN to the nam e and address o f the  

person selected, affixed the address labels and sent all the packs on an agreed date. All the  

packs w ere pre-stam ped for ease o f posting by the RA. A fter posting, the role o f the RAs in the  

study was com plete. Any queries from  potential participants w ere directed to the study 

m anagem ent team . The contact details o f the selected participants only became known if the  

person returned the ir consent an d /o r agreem ent form  to the office an d /o r m ade enquiries. See 

Appendices 8 to 14 for copies o f the m aterials enclosed in each invitation pack. Embedded 

w ith in  the m aterials issued w ere  details of the m easurem ent visit. If the participant was 

interested in the taking part in the IDS-TILDA study, they w ere consenting to all three o f its 

stages (i.e. the pre-interview  questionnaire, the face-to-face interview , and the m easurem ent 

visit). Further details on the w ritten  and verbal consent process are presented in Sections 3 .13.4  

and 3.13.5.

3.8 Development of the Materials and Operational Procedures

Details o f the developm ent o f the m aterials and the review undertaken are presented below, 

fo llow ed by the data collection stages, details o f the operational procedures developed for the  

m easurem ent visit and for the interview ers, and the training com pleted by the researcher.

3.8.1 Development of the Invitation and Measurement Materials

Prior to  seeking ethical approval, the researcher as Project M anager o f the IDS-TILDA study and 

working w ith the Principal Investigator, developed and designed the draft layout, content and 

illustrations fo r all the invitation materials to  be issued to the invited sample and their 

fam ilies/guardians, which included the accessible m aterials fo r the m easurem ent visit. The 

researcher sought to convey the key messages required in each docum ent using plain English, 

w ithout being patronising or over-simplifying the text. Several guides w ere used to assist w ith  

accessible writing, design and layout while keeping in mind the broad level o f ability of this 

population: the National Adult Literacy Agency (NALA) Simply Put guidelines (2008), Mencap's 

A m  I m aking m yself clear?  (M encap 2002), Easylnfo Guides (Easylnfo 2004) and M ake  it Simple:
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European Guidelines fo r the Production o f Easy-to-Read Information fo r People with Learning 

Disability (Freyhoff et al. 1998). To ensure that all the nnaterials (including the references to the 

measurement visit in the IDS-TILDA materials and the separate materials developed for the 

measurement visit itself) were truly accessible for the different levels of understanding, the 

researcher organised a series of external reviews. Details of the reviews undertaken are 

provided in Appendix 15.

3.8.2 Data-Collection Stages and Placement of Measurement Visit

3.8.2.1 Local Letter o f Support from Selected Sites

On receipt of the ethical approval from each of the four sites (see Section 3.13.1), a local letter 

of support for the IDS-TILDA study was requested and signed by the respective chief executive 

officers. This letter was then included in the invitation packs issued (see Appendix 8). Selected 

participants were informed in this letter that their decision to take part or not would in no way 

affect the current or future services offered to them, but that they would very much encourage 

all selected participants to consider taking part in this very important study.

3.8.2.2 Data Collection Stages

As outlined in the design stage, the data-collection process in the IDS-TILDA studies had three 

stages (see Figure 3.13). The first stage was the release of a postal questionnaire, called a Pre- 

Interview Questionnaire (PIQ), seven days before the interview was completed by the 

participant and/or family member/support worker who knew the participant for at least six 

months. The PIQ was checked and collected by the interviewer at the start of Stage Two, which 

was the face-to-face interview structured on the study's Main Questionnaire. If a family 

member/support worker actively participated at some level (periodically or completely) in Stage 

One or Two, they were referred to as a 'proxy' on the data-collection record forms, to indicate 

the type of administration method used by the interviewer. A proxy is a person authorized to 

act on behalf someone else (Collins English Dictionary 2009). The third and final stage of the 

IDS-TILDA studies was the measurement visit, which was arranged on an agreed date after the 

interview with those who reaffirmed their agreement to have some anthropometric 

measurements taken. Only those that fulfilled the inclusion criteria discussed in Section 3.7.2.2 

were eligible for the measurement visit.
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Figure 3.13: IDS-TILDA Data-Collection Stages

stage 1 stage 2 Stage 3

Pre-Interview
Questionnaire

Measurement
Visit

Face-to-Face
Interview

In line with the process consent method discussed in Section 3.13.5, participants/proxies were 

fully informed of the purpose and nature of their involvement at each of the three stages. It 

was emphasised that every stage was optional. At Stage Three, participants were also advised 

that they were not committing themselves in advance to agreeing to all eligible measures, but 

that they could decide at the time whether they wished to complete the specific measurement 

or not. The well-being of participants was the priority at all times (see Section 3.10.2).

3.8.3 Development of the Interviewers' Instructions

In order for participants to successful navigate through the data-collection stages, particularly at 

the end of Stage Two, and its link with Stage Three, instructions were developed for 

interviewers and included in the operational protocol for interviewers (see Appendix 16 for 

further details). The researcher also briefed the interviewers on the instructions developed, as 

part of their interview training. Importantly, irrespective of the decision made by the participant 

on the measurement visit at the end of Stage Two (i.e. reaffirms agreement, withdraws or is 

undecided), interviewers were advised that they needed to complete and return the 

Measurement Communication Form (see Appendix 17) to the researcher after each interview 

(see Appendix 16, Section 5). Critically, this form assists the researcher's preparation for, and 

delivery of, the measurement visit where agreement was reaffirmed. The key variables 

identified in the design phase (see Sections 3.6.3.1 and 3.6.3.2) were included in this form, 

together with: the participant's individual ID number; age; level of intellectual disability; 

perception of weight status (e.g. overweight, underweight or about the right weight); whether 

the participant was on any special diet (e.g. diabetic) and if yes the type; and any specific 

comments/questions made by the participant and/or proxy about the measurement visit. No 

personally identifiable information was recorded on the form as per the study's privacy policy.
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3.8.4 Researcher Training for the Exploratory Study

Details of the anthropometry and contextual training completed are presented below.

3.8.4.1 Anthropometry Training

Prior to the development of the measurement procedures and the related considerations, the 

researcher completed international anthropometry training. The obtainment of accredited 

anthropometric training and securement of sufficient experience were of critical importance to 

the researcher, even though the researcher was an experienced nurse and had familiarity with 

the measurements. The researcher felt that while familiarity increased understanding of the 

measurements, it did not equate to in-depth knowledge of the theory and practice required to 

ensure that the appropriate measurements were selected, operationalised, and accurately 

interpreted. Himes (2009, p. 54) has confirmed that one may hear the comment "anyone can 

measure height and weight" in practice or research, and "although one must actually agree with 

the language, if not the intent, of this easy declaration, many health professionals" (and other 

researchers conducting these measures within other disciplines) "are unaware that there are 

consequences for the usefulness and accurate interpretation of Body Mass Index (BMI) data 

that follow from decisions made concerning data collection" (e.g. data on the prevalence of BMI 

patterns help in the targeting of interventions and monitoring changes over time).

3.5.4.2 International Anthropometric Training Completed

Although no national or international accredited anthropometric assessment training courses 

exist in Ireland, the researcher secured a place on the internationally accredited programme 

developed by the International Society for the Advancement of Kinanthropometry (ISAK; see 

Appendix 18), which mainly targets sport scientists. The researcher attended and successfully 

completed two ISAK training courses (Level 1 & 2) in the United Kingdom (see Appendix 19). The 

first course took place at Heriot-Watt University, Edinburgh, and the second course at the 

University of Portsmouth, in 2008 and 2009 respectively. Both courses were completed before 

the pilot study commenced in mid-2009. Certification assisted the quality-control assurance 

needed and was critical to the development, assessment and interpretation of the 

measurements in this study. A key element of ISAK is the objective maintenance of quality 

assurance by requiring that all levels have to meet initial technical error of measurement (TEM) 

criteria (see Table 3.6 and Section 3.12.3.2 for further details). Table 3.6 shows the target 

percentage TEM for inter- and intra-testers required for obtaining accreditation and profiling as 

accredited technicians at Level 1 and Level 2 (post profiles).
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Table 3.6: ISAK Accreditation Technical Error of Measurement

ISAK Accreditation Technical Error of Measurement 

Skinfolds

Skinfolds

Other

Other

Level 1 (% TEM) Level 2 (% TEM)

Post Course Post Profiles Post Course Post Profiles

12.5

2.5

2.5

1.5

10.0

7.5

2.0

1.5

10.0

7.5

2.0

1.5

5.0

7.5

1.5

1.0

3.8 .4 .2 .1  IASS Training Programmes (Levels 1 and 2) and Examination

Combined, the total number of training days completed by the researcher for Levels 1 and 2

was seven full days of theoretical lectures and practical sessions (9am-6pm), which included a 

practical examination at the end of each level. Candidates were required to achieve at least an 

80% pass rate at each level. Following the successful completion of the practical examinations, 

the researcher submitted the post-training profiles required for assessment. The total number 

of anthropometric measurements completed and submitted as part of the post-training 

requirements for Levels 1 and 2 was 2,240 measurements. The high standard of training and 

attention to detail expected by ISAK ensures comparability and consistency of measures made 

by ISAK-trained anthropometrist technicians. An ISAK-trained anthropometrist follows a very 

exacting set of procedures, unless otherwise specified, with tight guidelines on accuracy.

3.8.4.3 National Contextual Training on Anthropometry in TILDA

As noted earlier, the IDS-TILDA study is inextricably linked to the TILDA study on ageing in the

general population, which is turn is closely harmonised with the United States Health and 

Retirement Study (HRS) and the English Longitudinal Study on Ageing (ELSA). TILDA, HRS and 

ELSA all include some anthropometric measurements in their health assessment module (clinic 

and/or home assessment) (see Table 3.7). On the basis that the researcher was piloting selected 

anthropometric measurements within the IDS-TILDA pilot study, it was imperative to learn and 

understand the training provided to both the interviewers and nurses involved in TILDA's pilot 

study. Rather than exclusively reading TILDA's protocols, the researcher attended the related 

sections of both the interviewer and nurse training provided in mid-July 2008.
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Table 3.7: Matrix of Anthropometric Measurements in Selected Ageing Studies

M a.
CL

00

T3

in a.

Exploratory

Study

TILDA Pilot Study 

ELSA Study 

HRS Study

V X *  2 V x2 V x2 V x2 V x 2 - Iliac Crest, Over Clothing & Bare Skin V x2

V X 1 V xl X X V X  2 - M idpoint, Over Clothing V x2

V** xl V xl X V X 2 - M idpoint, Over Clothing V x2

V xl V xl X X V X 1 - Level of Navel, Over Clothing X

* b y  n u m b e r  o f  m e a s u re m e n ts  * *p lu s  S ittin g  H e ig h t x 1

3.8.4.3.1 TILDA Interviewer and Nurse Training Attended

The topics covered in interviewer training sessions attended were: the background and design 

of TILDA'S pilot study; the role of interviewers in the health assessment module as part of the 

interview; and the related communications required with the health assessment personnel. The 

topics covered in the nurse training sessions attended were: the background and purpose of the 

health assessment module; its link with the interview data; and the specific protocol for 

measuring and recording the anthropometric measurements selected (height, weight and waist- 

hip ratio). During the practical session of the nurse training, the researcher acted as the subject 

for the measurement demonstrations. Although TILDA's measurement protocols were slightly 

different to standards set by ISAK, it was still very useful to attend the training -  in particular, to 

learn how TILDA sequenced the health assessment module with the interview and understand 

more fully the similarities and differences between the two pilot studies.

3.8.5 Development of Measurement Standards

Central to this exploratory study and the operational protocol developed was the development 

of measurement standards. The standards developed and included in this study primarily 

reflected the standards set by ISAK (Marjell-Jones et al. 2006). Slight adjustments from the ISAK 

standards were made to suit the inclusion of the anthropometry assessment module as part of a 

wider study on ageing (see Section 3.8.5.1 for details of the adjustments made) and the needs 

of the target population, and address the specific objectives of this exploratory study. Detailed
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descriptions of the standards set and followed for each of the six measurements are given in 

Appendix 7. The standards are presented in the following order: standing height, ulna length, 

mid-upper arm circumference, weight, and waist and hip circumferences. Each standard has six 

main headings: purpose of the measurement; equipment required; eligibility criteria; briefing 

and demonstration instructions; preparation instructions; and measurement instructions 

(inclusive of guidelines on recording the data).

Adherence to the standards necessitated sensitivity to the dynamic interplay between the need 

to stay with established protocols for each measurement to ensure standardisation and 

comparability, such as the ISAK standards, but also develop new protocols which reflect not only 

new knowledge of growth, but also the hypotheses forming the basis of a particular study 

(Ulijaszek et al. 1998, p. 26). While the researcher sought to test the application of standard 

measurement protocols with older adults with ID, a few key adjustments were made to widen 

the assessment of reach and use within a field study and the population group. The researcher 

also sought to expand the concept of 'measurement' beyond the act of measurement only, 

which in the context of anthropometry relates to the 'measurement of subjects'. This study, as 

noted in Section 3.6.2, sought to develop and take steps to enable and empower the subjects, 

people with intellectual disability, as part of the measurement process.

3.8.5.1 Key Differences between ISAK Standards and the Exploratory Study

There were five differences between the ISAK standards and those developed for this study:

Standing Height: The researcher did not apply the gentle upward lift through the mastoid 

processes (requires the tester to place their hands on each side of the participant's face) while 

the participant's head is in the Frankfort plane position, as recommended by ISAK, as it was 

deemed too invasive and may distress some participants. However, participants were asked to 

take a deep breath to fully stretch their spine. A demonstration of the request was given.

Ulna Length: Ulna length is not one of the 39 measurements listed in ISAK's anthropometric 

profile of sites. A similar length measurement, Radiale-stylion^^ by ISAK, positions the subject's 

forearm, hanging down by their side, but this was not followed. Instead the participant's arm 

was folded across their chest (alternative positions such as their arm placed across his/her 

stomach was possible, if needed) and measured, as recommended in the Malnutrition Universal

It represents the length of the forearm, the distance between the Radiale and Stylion landmarks.
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Screening Tool (MUST). This tool was used to predict standing height (BAPEN 2003). The MUST 

position aided the measurement of all participants, as it could be taken in a standing, sitting or 

lying position, which was an important consideration in this study.

Mid-Upper Arm Circumference: The researcher did not take the measurement on the right arm 

(unless required) or use the radiale site (one of two landmarks required for the measure), 

recommended by ISAK, as MUST was used to interpret the measurement findings. Instead the 

measurement was taken on the left arm (or right if the left was not possible), as recommended 

by MUST. The olecranon process site was used, which replaces the radiale site used by ISAK.

Weight: The weight or estimation of clothes was not calculated as advised by ISAK nor was 

measurement restricted to the standing position. Instead light clothing was worn and weight 

was measured in either a standing or seated position.

Waist Circumference; The narrowest point of the waist on bare skin, as recommended by ISAK, 

was not the selected site. Instead the researcher measured waist circumference at the iliac 

crest, a bony landmark, as it would have been very difficult to accurately locate the narrowest 

point of the waist when the measurement was first taken over one layer of light clothing. This 

site, iliac crest, as discussed in the literature review (Section 2.4.1.5.1), is widely used in the 

general population due to it being a fixed landmark.

The ISAK standard for hip circumstance was not amended. Although slight adjustments were 

made (as detailed above), all the other standards set by ISAK and MUST, on each of the selected 

measurements, were complied with.

3.8.S.2 Measurement-Related Factors

As well as the standards set for each of the six measurements, there were five measurement 

factors to be addressed as part of the measurement process. Two of the factors were the 

avoidance of parallax error (e.g. by reading the measurement in the researcher's line of sight in 

front of the value) and the right-side positioning of the researcher to the participant for all 

measurements (awareness of and respect for their personal space) unless left-side positioning 

was otherwise required. The third factor, the process of landmarking sites, concerned only three 

of the six measurements, ulna length, mid-upper arm and waist circumferences. The two final 

factors were the time of day when height and weight measurements were taken, and the
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position of participants (e.g. standing) for the ulna length, mid-upper arm circumference and 

weight measurements. Details of the instructions developed are provided in Appendix 20.

3.8.6 Measurement Reproducibility

To assess and improve the reliability of the study's findings, duplicate measurements were 

taken in rotational order. Several statistical approaches were used to determine the reliability of 

the anthropometric measurements in this population group (see Section 3.12.3.2).

3.8.6.1 Accepted Difference: First and Second Round of Measurennents

From the outset, it was acknowledged that there were likely to be differences between some of 

the first and second readings. The types of measures at increased risk were length and girth 

measurements, but differences could occur in any of the selected measurements. While the 

application of measurement standards, use of validated equipment, and completion of 

accredited training should reduce the degree of difference between measurement readings, it 

was not possible to control the influences the participant might contribute, and/or predict what 

other influences might arise during the measurement process until the study was complete.

No accepted margins of error exist for the selected measurements within this population group; 

the results of this study will provide some initial indicators. The limits of difference set were for 

the most part informed by the ISAK targets for Level 2 anthropometrists (see Table 3.8). 

However, the limits were defined as figures as opposed to percentages for ease of use at 

measurement visits. In practice, if the difference between the first two readings was larger than 

the lim it set, participants were asked if a third measurement reading could be taken. The 

procedures developed to brief participants on the readings sought are detailed in Appendix 30, 

Section 4. A reminder of the accepted difference between the readings of each measurement 

was included in the Results Workbook developed (see Appendix 21).

Table 3.8: Accepted Difference between Measurements

Difference Between Two Measurements

Type of Measure Maximum Difference Accepted

Height, Girths and Lengths 0.5cm

Weight 0.5kg

Clothing thickness 0.2mm

77



In o ther studies on ageing that take dual anthropom etric  measurennents (not com m on practice 

fo r all m easurem ents; see Table 3.7); the accepted differences betw een the first and second 

readings are much larger than in this exploratory study. For exam ple, in TILDA's pilot study and 

the ELSA study (in the United Kingdom), nurses w ere advised to take a third m easurem ent if 

waist (over clothing) or hip circum ference readings differed by m ore than 3cm.

3.8.7 Selection of Measuring Instrumentation

Three o f the six brands of equipm ent (segm om eter, anthropom etric  tape and skinfold calliper) 

selected for this study are recom m ended by the International Society for the A dvancem ent of 

K inanthropom etry (ISAK). However, no specific brands o f m obile scales or portable  

stadiom eters w ere recom m ended by ISAK. Following the literature review  and consultation with  

researchers and clinicians in the analysis stage, tw o  scales -  one w heelchair scale and one flat 

scale fo r m obile use -  w ere  selected along w ith  a portable stad iom eter com m only used in 

practice and field research in Ireland and internationally. Details o f the brands chosen and used 

are provided in Appendix 22. To evaluate the practicality o f the  equipm ent selected, an 

evaluation question on each piece o f equipm ent was included in the A nthropom etric  

M easurem ent Results W orkbook developed (see Section 3 .10.5).

3.8.7.1 Quality Control Measures fo r Equipment

The selection, purchase, and use of the most appropriate measuring equipm ent was critically 

im portant in order to maximise the num ber o f participants m easured and to produce valid 

results based on all the m easurem ent standards being m et. Equally im portant was the  

m aintenance and functioning o f the equipm ent. The researcher devised and im plem ented  

schedules fo r checking the calibration of the equipm ent used. The frequency of calibration  

depended on the type o f equipm ent and rate o f use. See Appendix 23 for details o f the daily 

and w eekly calibration checks and the record form  com pleted. O f note, all the equipm ent used 

was new and calibrated on purchase, but it was also checked before the study com m enced.

3.8.8 Integration of the Familiarisation Steps

Central and unique to this study and its operational protocol w ere the steps taken to  gradually 

build the participant's awareness and understanding of the m easurem ents, from  the initial 

recruitm ent stage into the study (invitation packs) right through to the tim e o f the actual 

m easurem ents. The developm ent and use of the  accessible m aterials sought to engage and 

prom ote the participant's m axim um  understanding of the m easurem ents yet be short and 

concise and hold th e ir interest. The inclusion o f the researcher's photo on the accessible
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materials issued also sought to contribute to building a connection with participants before 

meeting in person, especially with the Appointment Card (see Appendix 24) as the content was 

limited compared to the Measurement Information Booklet (see Appendix 25).

A mix of text and verbal symbols, pictures and visual symbols and a photo was used by 

interviewers, as instructed, to gradually build the participant's familiarisation with the visit, the 

measurements and the researcher. To manage the transfer of communications between the 

interviewer and the researcher, the initial contact made by the interviewer, and the issuing of 

the Appointment Cards to participants, instructional guidelines were developed (see Sections

3.10.1.1 to 3.10.1.2.) However, for the measurement visit, instructional guidelines were not only 

developed for the integration of the familiarisation approach in the build-up to the 

measurements, but also key checks and reminders of the steps to be taken were included in the 

Anthropometric Measurement Results Workbook developed. Details of the related instructional 

guidelines developed for the visit are presented below (Section 3.8.8.1).

3.8.8.1 Meeting, Briefings and Demonstration of the Selected Measurements

On meeting the participant, the researcher showed their identification badge and introduced 

herself. A copy of the Appointment Card was available as a reminder, if needed. Ice-breaker 

dialogue between the two parties was initiated and undertaken, where possible. If the 

participant was unable to verbally communicate, the dialogue was adapted accordingly. Five 

minutes was allocated for the ice-breaker session. The connection of this visit to the IDS-TILDA 

study was noted during this time. Visual aids (e.g. booklet) were used to clarify the connection, 

and the need for any assistive aids (e.g. glasses) by participants was sensitively checked.

After the procedures on written consent and verbal consent/assent were completed (see 

Section 3.10.1.4), the preparation phase was undertaken; it included two checks and two 

briefings relating to the familiarisation process. The two checks linked directly to the section on 

verbal consent/assent and sought to confirm that the researcher had shown and checked the 

receipt of both the Measurement Information Booklet and Appointment Card. If the booklet 

had not been received, a copy was issued. The reasons for non-receipt of either item were 

recorded in the 'Final Questions' section of the Results Workbook under the space for 'any 

other information'. The first briefing provided a general overview of the measurements, using 

the accessible showcards as a guide (see Appendix 26). This briefing sought to reinforce the 

learning the participants were to have obtained from the personal review of the booklet before 

the measurement visit took place, as advised by the interviewer and the researcher. The
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second briefing concerned the inclusion of the participant's rights (to stop and ask questions at 

any time, have a break or end the visit) within the overview of the measurements.

At each relevant measure and before checking the participant's willingness to undertake the 

measurement, the researcher briefly described the measure, its purpose, how it would be taken 

and what to expect, using the measurement showcards. A demonstration of the steps involved 

was completed, including showing the participant the anatomical sites, where relevant, that 

were sought, and a short explanation of how the equipment worked. Where appropriate, 

participants were encouraged to look at and feel the equipment (i.e. measuring tape and 

segmometer only), and were also given the option to practise or try out the measurement with 

the researcher's support, until they felt comfortable enough to complete.

Collectively, all of the instructional procedures that led up to the day of the measurement visit 

and the steps detailed above sought to familiarise and empower the participant as best possible 

about the measurements before they made the final decision on whether or not they wished to 

take part in each measure. Ensuring that the power of decision rested with the participant 

irrespective of the formal method of consent/assent given was paramount in this study. If 

necessary, this position was sensitively communicated to a third party present (e.g. proxy), 

while providing additional positive reinforcement to the participant on their right to decide. 

Hale et al. (2007) suggested that allowing participants to become familiarised both with the test 

and tester may ease problems concerning misunderstanding of the required tasks ahead. 

Although some studies do not account for potential learning effects when measuring the 

phenomena of interest, this study sought to minimise the learning effects, by supporting 

participants to become as familiar as they could be with the steps and instructions given, 

particularly at the demonstration stage, in order to achieve maximal efforts in the task 

performance (e.g. standing height).

During the measurement process, guidance (verbal; visual with showcards; demonstration; 

and/or direct assistance such as guiding the participant's feet into the correct position with their 

permission) was given as often as required. Participants were given time to absorb the guidance 

given. On taking the actual measurement, the participant was kept informed about what the 

researcher was doing, using short, clear sentences, and pausing when appropriate. At the end of 

the visit, the findings were explained to the participant (and proxy where relevant and with 

permission) and a copy of the readings was written on an individual Measurement Record Card 

(see Appendix 27) for the participant's own record (see Section 3.8.10 for further details).
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Throughout the fam iliarisation and m easurem ent process, clear com m unication (see Section 

3.10.3), an awareness of verbal and non-verbal cues o f participants and a positive attitude w ere  

very im portant. In addition, ensuring that expectations w ere simple and clear, and positive 

reinforcem ent, verbal encouragem ent and support (e.g. 'try your best', 'you can do it', 'you did 

very well', 'you did it', 'you're good at this', 'that was a great try', 'you've been a great help') 

was given before, during and a fter each m easurem ent was essential, even if the participant was 

unable to com plete the m easurem ent. If the participant m ade a procedural error, the 

instructions and dem onstrations (if required) w ere sensitively repeated and the participant 

made a new attem pt, w here possible and appropriate. All o f these actions not only sought to  

support the validity and reliability of the m easurem ent perform ance, but also to create an 

enjoyable learning experience for participants, increase the ir m otivation to  take part, and 

reduce any anxiety, fears an d /o r em barrassm ent they m ight have about the m easurem ent 

process (see Section 3.10 .2  for fu rther details on well-being). Im portantly, a fu rther indirect 

benefit of the fam iliarisation process is the potential fo r participants to become m ore fam iliar 

w ith these selected m easurem ents in the future outside o f the ir use in this study.

3.8.9 Development of Anthropometric Measurement Results Workbook

The developm ent o f a standardised form to capture key m easurem ent details and elicit the  

experience o f im plem enting the operational process developed was critically im portant. 

Subsequently, a paper-based Anthropom etric M easurem ent Results W orkbook was developed  

by the researcher (see Appendix 21) based on the com ponents identified in the design phase 

(see Section 3.6 .1 , Table 3.4). To guide the specific content details, the researcher reviewed the  

forms used by the English Longitudinal Study on Ageing, the US Health and Retirem ent Study, 

the Scottish Health Survey, and the UK National Diet and Nutrition Survey, for recording a range 

of d ifferent anthropom etric m easurem ent readings. A com bination o f questions and response 

options from  these studies w ere used an d /o r adapted in this study. M ost of the workbook  

consisted of pre-coded response options, to  ease com pletion.

3.8.9.1 Main Components of Anthropometric Measurement Results Workbook

Aside from  the participant and researcher ID numbers and the date o f the visit requested on the 

cover o f the A nthropom etric M easurem ent Results W orkbook, the rem ainder of the workbook  

was broken up into 11 sections, labelled A to K. Section A captured the eligibility checks (i.e. 

w ritten  consent, verbal consent/assent and w ithdraw al) required and Section B captured the  

status o f the briefings and checks com pleted. Aside from  the tw o  checks and tw o briefings 

relating to the fam iliarisation procedures discussed in Section 3.8 .8 .1 , the tw o  rem aining checks
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on the form  related to maximising the com fort and ease o f the m easurem ent process (see 

Section 3 .10 .1 .6  fo r details o f how both checks w ere integrated into the visit).

The bulk of the workbook, Sections C to  H, comprised each of the six m easurem ents, one 

m easurem ent per section. Each section captured the first, second and third (if required) round 

of m easurem ent findings and all the design components specified in the blueprint - see Table 

3.4  (e.g. eligibility, m easurem ent readings and related conditions, validity status o f reading). A 

rem inder of the accepted d ifference betw een the first and second m easurem ents was included 

on the form . The procedures developed for recording each round of m easurem ents are detailed  

in Appendix 30, Section 4. A t the  end of each of the six m easurem ents, tw o  main evaluation  

questions plus related filters w ere  included: one relating to the use o f the equipm ent, the o ther 

seeking to find out if there w ere any relevant m easurem ent details not covered already and to 

obtain the associated details, such as the nature o f proxy support given. The la tter part o f the  

workbook. Sections I to K, comprised instructions for com pleting the accessible M easurem ent 

Record Card, th ree main evaluation questions plus related filters on the A ppointm ent Card, the 

M easurem ent Inform ation Booklet and the m easurem ent showcards, and, finally, an open  

space at the end of the w orkbook fo r any feedback, observations and reflections by the  

researcher.

3.S.9.2 Guidelines on Classification of Validity Status

As outlined in the design phase, the categorisation o f the valid ity status proposed in Section 

3 .6 .1 .1  was developed and included in the Results W orkbook under each m easurem ent (see 

Appendix 21, Sections C to H). O f equal im portance was the developm ent o f clear guidelines on 

how each o f the th ree validity options was defined. Option (a) represented the fu lfilm ent of all 

of the standards and no problem s w ere experienced. Similarly, Option (b) represented the  

fu lfilm ent o f all the standards, but some problem s w ere experienced in the adm inistration  

process, which required m ore attention  or adjustm ent. For exam ple, the location o f the bony 

landm ark took longer than norm al or the equipm ent (e.g. weighing scales) was not functioning  

correctly at the tim e of m easurem ent but was fixed. Option (c) indicated that one or m ore of 

the standards was not met; fo r exam ple, the participant did not have the ir head in the Frankfort 

plane position, or the equipm ent did not function correctly and the reading was invalid. A 

description o f the problems experienced irrespective o f w h eth er the result was valid or not was 

requested; w here the problem (s) resulted in the m easurem ent being invalid, the researcher was 

required to code the reasons for the invalid m easurem ent (see Appendix 21).
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3.8.10 Development of Measurement Record Card

The final e lem ent o f the fam iliarisation process designed for this study was the developm ent of 

the accessible M easurem ent Record Card fo r participants (see Appendix 27). At the end of the  

m easurem ent visit, a copy of the m easurem ent results, w ithout in terpretation , was given to  

each participant unless they expressed th e ir wish not to receive a copy o f their re s u lt i Although 

the results w ere not in terpreted , as the prim ary goal of the study was to  test the feasibility of 

carrying out the m easurem ents as part o f a w ider study on ageing, an accessible booklet. 

Keeping Well, was provided to each participant; this booklet consists o f health inform ation for 

people w ith learning disability as they get o lder (Down's Syndrome Scotland [DSS] 2007). As part 

of the debriefing process, an overview  o f the  M easurem ent Record Card and key learnings from  

the m easurem ent visit w ere  discussed w ith the participant, such as the ir feedback on the  

accessible materials developed. As a rem inder, on the inside of the M easurem ent Record Card, 

a brief synopsis of the study, and the  purpose of gathering the inform ation, was included. Such 

details provided participants w ith any necessary rem inders of the visit if they decided, for 

exam ple, to  show or discuss the readings w ith th e ir general practitioner, fam ily m em ber or any 

significant other. Finally, if three results existed for a particular m easurem ent in the Results 

W orkbook, only the closest tw o  results w ere recorded on the participant's M easurem ent 

Record Card.

3.9 Pre-Piloting Measurement Standards and Results Workbook

No pre-pilot was undertaken with the target group (people with ID aged 40  years and over) 

prior to the com m encem ent o f this pilot study. The rationale for this decision reflects the  

underlying purpose of this study: to  pilot the measures with 10% of the sample required for the  

national IDS-TILDA study. How ever, as part o f the post-training required for ISAK accreditation, 

the researcher recruited 40 vo lunteer subjects who w ere 40 years o f age and over (range 41 to 

85 years) from  different socio-economic backgrounds, which enabled the researcher to 

experience the m easurem ent o f o lder adults and test the use o f the equipm ent selected for the  

pilot study (except the w heelchair scale). Due to the num ber and type of measurements  

required by ISAK, and the duration o f the assessment, it was deem ed m ore appropriate to  

recruit people w ithout an ID fo r the purposes of this training requirem ent.

3.10 The Implementation Plan

Besides the m easurem ents process and the related standards, and the fam iliarisation steps 

discussed above, other key instructional procedures w ere developed. Details o f the actions 

needed in the lead-up to and the day o f the m easurem ent visit are presented below.
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3.10.1 Preparatory Work and Onsite Checks

3.10.1.1 Receipt and Review of the Measurement Communication Form

On receipt of the IVleasurement Communication Forms from the interviewers, the status and 

outcome of reaffirmed interest in the measurement visit was reviewed. If the participant (or 

proxy where relevant) was undecided, the researcher telephoned them and discussed the 

proposed visit and addressed any questions or concerns. For those who decided to withdraw 

their consent/agreement, either at the interview stage or following the telephone call, their 

communication forms were reviewed and filed in a locked filing cabinet. Finally, for those who 

reaffirmed their agreement to go to Stage Three, their geographical location was reviewed by 

their individual PIN number and, if other participants were due to interviewed in their area, the 

researcher placed the form on hold until other forms were received. The researcher sought to 

cluster visits on the same day or in the same week, where possible, to minimise disruption to a 

household where more than one participant were taking part in the study or were within close 

proximity of each other, and to reduce costs and maximise productivity. If no other participants 

were due to be interviewed in their area or the gap between interviews was longer than two 

weeks, telephone contact was made with the participant/proxy.

3.10.1.2 Initial Contact and Issuing of Measurement Appointment Cards

In most cases, initial contact with the participant/proxy was made by telephone; for contact 

made in person, the same principles applied. Introductions were kept short and concise, with 

one item discussed at a time. To begin, the researcher introduced herself and who she worked 

for, and reminded the participant/proxy about their recent interview and agreement to take 

part in the measurement visit. The researcher then thanked them for reaffirming their interest. 

Following this, a suitable date, time (preferably morning or early afternoon to reduce possible 

diurnal effects on height, where applicable) and location for the visit were agreed. A brief 

overview of the preparation needed on the day of the visit was also provided (e.g. advice to 

wear light clothing, a short-sleeve t-shirt or shirt and loose-fitting trousers or skirt).

On scheduling appointments, the allocation of sufficient time for the visit was discussed. Forty 

minutes was advised, even though the measurements only take approximately 15 minutes. The 

participant/proxy was informed that additional time was required to set up the equipment, and 

brief, demonstrate and debrief the participant after the measurement process. However, it was 

noted that some appointments would take less time, if, for example, the equipment was already 

set up and/or fewer measurements were being taken. If appointments were made with proxies
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and the participant was likely to need support from them on the day, the researcher 

encouraged the proxy to select a date and tim e that suited them both, where possible. The 

continuity o f support and involvement in the study was deemed important, where support was 

required. In all situations, the importance o f the participant looking at the accessible 

Measurement Information Booklet (and proxies explaining the key messages in it, where 

required) before the visit was emphasised.

The researcher also informed the participant/proxy that an accessible Appointm ent Card (see 

Appendix 24) w ith the key details discussed would be sent to them the next day. In the interim, 

a contact number fo r the researcher was provided in case the card got mislaid in the post and 

they needed to change the scheduled date or time. All the w ritten correspondence issued was 

addressed to the participant personally by name. Also, fo r the purposes o f security and 

continued development o f the relationship w ith  the participant, the researcher placed a 

photograph of herself beside her fu ll name on the fron t of the Appointment Card.

3.10.1.3 Off-Site Preparation fo r the Measurement Visits

On the day measurement visits were scheduled, the researcher reviewed all the Measurement 

Communication forms for that day, prepared all the materials required (see Appendix 28), and 

checked and cleaned the equipment before transferring all items to the car. Details o f the 

calibration checks completed on the equipment are outlined in Appendix 23. The equipment 

was cleaned between readings if necessary, between measurement visits, and at the end of 

every day when in use. All the surfaces tha t the participant and researcher touched were 

cleaned w ith an anti-bacterial swap. The researcher also used antibacterial hand gel after 

cleaning the equipment, between measurement visits, and at other times where necessary. All 

onsite cleaning and hygiene practices (e.g. use o f an antibacterial hand gel) were completed in a 

relaxed manner while ongoing dialogue was maintained w ith the participant.

3.10.1.4 Placement of the Consent Checks and Third-Party Support

Following the introductions at the beginning o f the visit (as discussed in Section 3.8.8.1 and see 

Appendix 29, Section 1), the researcher set the scene o f the consent and agreement procedures 

involved in the visit (see Table 3.9) before verifying the participant's verbal consent/assent to 

participate further. Next, the researcher checked that the participant had received the 

accessible Measurement Information Booklet issued at the end o f their interview (if not, one 

was provided), and the Appointm ent Card fo r the visit. An overview o f the purpose o f the study, 

proposed benefits and contribution, the safety measures, the right to w ithdraw  and the
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protection of the ir privacy was provided. The proposed measurements were then outlined, 

using the accessible measurement showcards to guide the description. The researcher then 

asked if they were happy to  participate (irrespective o f the w ritten  consent secured) and the 

outcome was recorded in the Results Booklet. Participants were provided w ith tim e and space 

to decide their participation based on full knowledge o f the study (verbal and non-verbal cues 

were assessed by the researcher and acted upon) and any questions asked (e.g. can you explain 

again, how my waist w ill be measured?) were answered and demonstrated, if appropriate.

Table 3.9: Review of Written Consent and Agreement with Participants

Template of Instruction Sequence

[Sample -  The researcher broke down the key points into sections/short sentences 

and built understanding from there to suit each individual and the circumstances]

"Thank you for consenting to take part in the p ilo t study on ageing, and fo r reaffirm ing your 

willingness to participate in the measurement visit at the end o f your interview. As you know, I 

am going to ask you to complete some measurements, such as your height and weight, where 

possible. The results o f this visit w ill help to improve our knowledge o f the measurements and 

the suitability o f the equipm ent fo r the national study. The measurement results w ill also begin 

to build our understanding o f the links between the general build, d iet and health o f people 

w ith  intellectual disability aged 40 plus in Ireland. Each measurement is entire ly voluntary. You 

do not have to have any measurements taken if  you do not wish but, o f course, we very much 

hope you w ill agree to all eligible measures, as they are a very im portant part o f this study, and 

w ith  your help we w ill become more informed about them ."

If a proxy was present, the ir name was also recorded in the Results W orkbook. If there was no 

proxy present and the participant was happy to take part in the visit, the researcher checked if 

the participant would like to have someone present, and if necessary this person was sourced 

before continuing or at the tim e indicated by the participant. However, if the participant 

decided to w ithdraw  from  this aspect of the study, and reasons were given, the details were 

recorded, and then they were thanked for taking part in the firs t tw o stages o f the study. A copy 

o f the Keeping Well booklet (DSS 2007) was provided and the measurement visit was ended.
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The participant's decision to take part in all, some, or none o f the m easurem ents was fully  

respected. Non-verbal cues w ere closely m onitored during the visit, particularly among those 

who w ere unable to express the ir wishes verbally. The w ell-being  of participants was of 

param ount im portance at all times (see Section 3.10.2). For those taking part, consent/assent 

was negotiated throughout the visit and supported by the developm ent o f a m utual partnership  

betw een the participant and the researcher as part o f the fam iliarisation process rolled out.

3.10.1.5 Setting-up and Safety of Equipment

Subsequent to  the participant's agreem ent to take part, the relevant pieces of equipm ent 

required for the visit w ere  set up in a systematic way to reflect desired rotation. Efforts were  

m ade to prom ote a smooth transition between m easurem ents fo r participants and reduce the  

risk o f them  becoming disinterested an d /o r tired. It was also necessary to ensure that the  

researcher could easily move around the participant and m anipulate the equipm ent w ithout 

im pedim ent. Although the location of the visit was selected by the participant, the researcher 

sought w here possible to carry out the m easurem ents in a qu ie t but fam iliar area w ith in  this 

location; for exam ple, the kitchen o f the ir hom e or a side-room  in the day centre. The type of 

flooring also guided the selection. Hard flooring was preferred. Carpet flooring was avoided 

w here possible, but if it was the only suitable place available, low -pile carpet was chosen if 

possible. The type of flooring was recorded for the height and w eight measures in the Results 

W orkbook.

Only the equipm ent required was set up. For safety and to protect participants and others from  

harm , all of the equipm ent was placed out o f reach until required, and out of the way of others, 

particularly if the visit was not carried out in a private area. Participants w ere carefully 

supported, w here needed, to  prevent falls when the stad iom eter and weighing scales w ere in 

use, as participants had to step on and off the piece of equipm ent. During both the briefing and 

dem onstration stages, the im portance of stepping safely on and o ff both pieces o f equipm ent 

was emphasised. All measurem ents w ere taken on a step-by-step basis, so participants w ere  

not rushed. The researcher also carefully explained and m onitored the m easurem ent 

procedures and equipm ent usage throughout each visit to ensure participants w ere adequately  

protected from  physical injuries. Further details on other safety precautions taken prior to  

measuring participants, and during the visit, are detailed in Section 3 .10 .2 .1 .
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3.10.1.6 Integration of Sensitive Checks in the Set-up o f Equipment

During the set-up o f equipment, participants were asked if they had eaten or drunk anything in 

the last 30 minutes and, where appropriate, it was sensitively mentioned that it was a good 

tim e fo r them to use the bathroom facilities if needed. If the participant did not need to use 

these facilities, the measurement showcards were given to the participants to  look through. 

Even though the researcher was building dialogue with participants from the outset, during this 

set-up phase, dialogue was in te rm itten t to allow participants tim e to process the inform ation 

discussed about the visit and the measurements. A record o f both checks was requested in the 

Results Workbook.

3.10.2 Well-Being and Protection from Harm

Taking anthropom etric measurements is a privilege, not a right (M inistry o f Health New Zealand 

2008). It was the researcher's responsibility to assist participants to feel comfortable about the 

visit and the measurements being taken. It was also imperative that the right atmosphere was 

created so the participants fe lt comfortable asking or indicating the ir wish to stop measuring at 

any time. All participants were measured in a way that preserved the ir dignity and privacy. The 

measurements were conducted in an open, friendly and simple manner, using the operational 

protocol and the measurement showcards developed to guide the description o f each o f the 

steps involved. Personal space was respected fully (see Appendix 20). The least amount o f body 

contact was made by the researcher when arranging the measuring tape, segmometer and/or 

landmarking sites. The active role of participants in the measurement process assisted the 

researcher to  reduce the amount o f contact needed (e.g. participants assisting the researcher to 

locate the sites required, where possible).

Great care was taken in choosing terms relating to weight, as the labels 'overweight' and 

'obesity' have negative connotations. During the visit, the purpose o f the study was 

emphasised, which was not to in terpret the findings but rather learn more about the 

measurements and the equipm ent selected. However, the overall importance o f healthy 

lifestyles, such as balanced diets and physical activity, was briefly discussed, and the booklet 

Keeping Well was provided to each participant at the end o f the measurement visit (DSS 2007). 

The intention o f the study to  advance and generate new knowledge that w ill produce benefits 

fo r participants (i.e. self-learning and increase the ir awareness o f the measurements) and, more 

generally, fo r others was emphasised (i.e. improving the measurement process for both the 

participant and the research being conducted).
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3.10.2.1 Measurement Safety Measures

Although the m easurem ents selected do not impose any known physical harm or risk to  

participants, there w ere certain precautions that the researcher observed due to the standing 

positions or m ovem ents required fo r some o f the measurements. For example, if the participant 

seemed unsteady on the ir fee t or tired they w ere encouraged to be weighed sitting on a chair 

or to stand holding the horizontal bar o f the wheelchair scales for the circumference  

m easurements, w here reasonably practical. Otherwise, the relevant m easurem ent was not 

followed through or attem pted . In total, three of the six m easurem ents could be taken in a 

seated position (ulna length, m id-upper arm circumference and weight) if necessary and if no 

other restrictions existed. Any adjustm ents m ade w ere recorded in the Results W orkbook.

Despite a participant m eeting the eligibility criteria set for the m easurem ent, the researcher 

continually reviewed the safety o f the individual to participate in the m easurem ent. For 

exam ple, if during the briefing or m easurem ent stage participants became w eak, confused, 

unsteady or frustrated, the researcher stopped and assisted the participant to  a safe position 

(e.g. from  a standing to sitting position). Once settled, a review of the circumstances was 

conducted in partnership w ith the participant an d /o r with a proxy, w here appropriate, and one 

of the following actions was taken: decide to take a break, skip the specific measure, cease the  

visit and /o r arrange another visit. For all others, during the briefing, the researcher assessed 

w hether the participant understood the directions for the m easurem ent and if a fte r the  

dem onstrations stage it was determ ined that the participant still did not understand w hat was 

required, the m easurem ent was not attem pted . Based on judgem ents m ade o f perceived  

understanding, the researcher asked the participant (and proxy, w here relevant) before each 

m easurem ent if they understood the m easurem ent instructions and if they fe lt safe completing  

it. If the participants responded 'no' to  e ither question and the related reasons, if m entioned, 

could not be resolved with additional instruction, or clarification w here relevant, the  

m easurem ent was not a ttem pted . Irrespective o f the outcom e and the actions taken at any 

stage o f the visit, all the related details w ere recorded in the Results W orkbook. Only the  

m easurem ents that the researcher and participant (and proxy, w here relevant) deem ed safe to 

carry out and participants w ere happy with w here a ttem pted .

O f key im portance was the review  of the M easurem ent Com m unication Form (as discussed in 

Sections 3.8 .3  and 3 .10 .1 .1) on the day of the visit. This form  enabled the researcher to  consider
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the participant's age, level of ID, main method o f communication, self-rated mobility, and 

steadiness and eyesight status, and pre-empt access and safety issues that m ight arise.

3.10.3 Communication Strategy and Presence of Third Party

Clear, open and accessible communication that is age appropriate betw^een the researcher and 

participant (and proxy where relevant) was critically im portant to the implementation o f the 

study's design. Listening to and observing non-verbal cues were equally im portant priorities. 

The allocation o f sufficient time for communication exchanges, so participants did not feel 

rushed, was essential. The researcher assumed responsibility fo r effective communication and 

maximising the conditions (e.g. safe and comfortable environment) fo r optimal quality of 

exchanges. From the outset, the review of the Measurement Communication Form and the 

responses given to the communication-related questions developed were critical, and guided 

the methods used to initially engage w ith participants. From there, the methods of 

communication were adapted as planned in the operational protocol developed and to the 

needs o f each participant. The integration of the fam iliarisation steps and the methods selected 

from  the Cone o f Experience model (discussed in Section 3.6.2) assisted this process.

Respect fo r the participant was conveyed at all times through the researcher's verbal 

communication (e.g. tone, content, pace), actions (e.g. avoidance o f interpreting, finishing 

sentences) and body language (e.g. physical expression). Participants were invited to let the 

researcher know when they did not understand them. The participant's right to decide whether 

they wished to take part in all, some or any o f the measurements was established and 

respected, irrespective of whether it was expressed verbally and/or through non-verbal cues. If 

needed, the participant's right to self-determ ination, irrespective of the ir level o f intellectual 

disability (ID), was sensitively communicated to the third party present. Any communication- 

related difficulties met or related experiences were noted in the Results Workbook. Further 

details on the communication guidelines developed fo r the visit are detailed in Appendix 29.

3.10.4 Eligibility, Non-Eligibility and Practice Considerations

Aside from  the inclusion and exclusion criteria discussed earlier fo r this study and each of the 

measurements, supplemental guidelines were developed to ensure the process was fully 

transparent and implemented consistently across the study (see Appendix 30).
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3.10.5 Evaluation Questions on the Process

After each of the second-round measurements (or the first round, if the second was not 

completed), the researcher completed the evaluation questions in the Results Workbook on any 

difficulties experienced with the equipment and any other related information about the 

measurement that needed to be known (see Appendix 21). During this time, participants were 

preparing for the next measurement and/or for the end of the visit. Once these evaluation 

questions and the Measurement Record Card (as discussed in Section 3.8.10) had been 

completed, the researcher introduced, discussed and completed the final questions with 

participants. The final questions evaluated the usefulness of the Appointment Card and the 

Measurement Information Booklet. All other feedback given by participants (and proxy where 

relevant) was recorded in the open space provided in the Results Workbook. Before proceeding 

any further, each response to the dichotomous questions asked, and any feedback given, by 

participants (and proxy where relevant) was reflected back to the respondent, so that the 

researcher could confirm if their response/feedback had been interpreted correctly. The 

identity of the respondent to the questions and/or feedback was recorded (participant and/or 

proxy). Lastly, the researcher evaluated the usefulness of the measurement showcards and 

recorded any other information, feedback and/or reflections from the visit in the open space at 

the end of the workbook -  i.e. details on the effectiveness of the implementation of the 

operational procedures; the practicality of the materials; the briefing, demonstration and 

debriefing process; the status of proxy support; and the overall measurement experience.

3.10.6 Position of the Development Stage within the Research Design

Throughout the development stage, there was ongoing evaluation to ensure all the factors from 

the design stage were addressed. This process also ensured the continuous assessment of the 

relevance and improvement of the study design and development of any additional guidelines 
%

needed to support the implementation stage. The activities of the development stage reflected 

the influences of both the positivism and post-positivism paradigm positions. However, while 

the instruction procedures developed were mainly to support the collection of the quantitative 

data required, there were influences of qualitative components, which sought to extract details 

of the associated experiences and meaning beyond quantifiable facts.
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3.11 Data Collection

Implementation Stage ofADDIE

3.11.1 Timeline of Data-Collection Phases

The data for this exploratory study was broken into two collection phases. The first phase of the 

nneasurement visits was undertaken over a four-month period from 21̂ * July 2009 to 23'̂ '* 

November 2009. The second phase was undertaken over a two-month period from 1** August 

2010 to 7'*' October 2010. The measurement visits were scheduled at times and places most 

suitable for participants (e.g. after work, when they returned from holidays). Where possible, 

the researcher tried to visit participants in the same place on the same day or week, to improve 

cost and time efficiencies yet maintain the flexibility offered to participants as much as 

reasonably practicable. In total the data-collection period for the measurement visits was six 

months, which was split over two consecutive years. At the end of each data-collection day, all 

the completed Anthropometric Measurement Results Workbooks were transferred into the 

locked filing cabinet as per the study's protocol (see Section 3.13.6 for further details).

3.11.2 Position of the Implementation Stage within the Research Design

Throughout the implementation stage, there was ongoing evaluation to ensure all the factors 

from the development stage were implemented and, if not, the reasons were recorded in the 

Results Workbook. Unforeseen items for consideration were also recorded and addressed, 

where appropriate. The design of the Results Workbook facilitated the review of the 

measurement standards, equipment, accessible materials, and the experience itself. The 

activities of the implementation stage reflected the influences of both the positivism and post

positivism paradigm positions. Although the quantitative influences were the most dominant, 

towards the end of the visit the influences of the qualitative components became evident, as 

indirectly noted in Section 3.10.5 (i.e. the open space in the Results Workbook for feedback).

3.12 Data Analysis 

Evaluation Stage ofADDIE

3.12.1 Formative and Summative Evaluation Process

The final stage of ADDIE is the evaluation, consisting of two parts, formative and summative. 

Formative evaluation was present in each stage of ADDIE to ensure it accomplished what it was 

supposed to and gathered the necessary information to feed into the summative evaluation. Of 

critical importance to this summative evaluation was the development and use of the
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A nthropom etric M easurem ent Results W orkbook in the im plem entation stage o f this study, as 

it captured the results o f the form ative evaluation com pleted. It gathered inform ation on the  

m easurem ent process from  the start to  the end of each visit and was used to establish w hether 

the operational protocol had been im plem ented as planned. It also sought to capture any 

difficulties, unexpected considerations needed or challenges th a t em erged, and the details o f 

any adjustments m ade to ensure the successful im plem entation of the operational protocol 

w here possible. All the inform ation collected was used to conduct the sum m ative evaluation at 

the end of the study, which consisted o f data analysis and statistical tests. The results w ere used 

to  determ ine the learning outcomes o f conducting the selected anthropom etric  m easurem ents  

w ithin the design fram ew ork developed as part o f the pilot for IDS-TILDA. How ever, given the  

small sample size, some of the conclusions drawn may need to be interpreted  cautiously (i.e. 

w ith a consideration o f the assumptions and inferences), and w here necessary, this will be 

broadly noted in the results chapter (see Chapter 4). The patterns and frequencies reported are 

not representative of the total population with intellectual disability.

3.12.2 Data Verification and Cleaning

All m easurem ent data was recorded on pre-coded, paper-based form s (see Appendix 21) and 

inputted into the database developed using the Statistical Package fo r the Social Sciences (SPSS) 

Version 18. The SPSS database developed captured all the inform ation collected during the 

anthropom etric m easurem ent visit. All prim ary data was stored in a locked filing cabinet with  

access only to the researcher. Prior to  data analysis, 10% of the electronic data was compared  

to  the original data source to establish the accuracy of the data entered . No errors w ere found 

in the m easurem ent data entered from  the original source. How ever, a fe w  random  blank cells 

(less than 0.03% ) w ere found which should have been coded as leg itim ate skips '0 ' during the  

data transform ation stage but w ere missed. In response, the random blank cells w ere  

transform ed and coded as legitim ate skips 'O'. No o ther errors w ere found in the 

anthropom etric dataset.

3.12.2.1 Computation of Mean Values

Notably, in the Results W orkbook, up to three results may be recorded fo r each m easurem ent 

but only the tw o  closest valid readings w ere used to calculate the m ean value a n d /o r to 

compare the differences betw een the first and second readings (see Section 3 .12 .2 .4 , case- 

matched valid readings). In some instances, it was necessary to  round the  m ean value to the 

nearest 0.1cm  and, w here necessary, rounding was taken to the nearest even digit to  reduce 

systematic over-reporting (Arm itage & Berry 1994). For exam ple, a m ean value o f 72.25cm
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would be rounded to  72.2cm while a mean value o f 72.35cm would be rounded to 72.4cm. 

Im portantly, if the reading was coded as invalid, the cell w ith  the readings was re-coded '888', 

signifying not applicable. If the measurement was skipped, the cell was coded 'O', signifying a 

legitimate skipped, as the measurement was not attem pted or refused. In terms o f calculating 

the mean reading value per case, if tw o valid readings (closest two) did not exist, the cell was 

coded '888', signifying not applicable, or if one valid reading existed, the cell was coded '999', 

signifying missing, as the mean could not be calculated. Similarly, if the measurement was 

skipped the cell was coded 'O', signifying a legitimate skip. Lastly, in order to capture whether 

three measurements had been taken, a separate variable was created in the dataset, to extract 

the status o f the th ird measurement (e.g. response options provided: yes, no, not applicable).

3.12.2.2 Use of Malnutrition Universal Screening Tool (MUST) and Rounding Values

The MUST equations were used to estimate height (BAPEN 2003) from the mean le ft ulna length 

measurement values and compared against the height measured values, where possible. Due to 

the design o f the MUST table (see Appendix 31, Table 1), each related mean ulna length value 

(valid cases only) was rounded to the nearest 0.5cm (half or whole number) fo r this tool (and 

the related tests). On the examination o f the efficacy o f MUST to  estimate the Body Mass Index 

category (see Appendix 31, Table 2) from the mean m id-upper arm circumstance values, no 

rounding was required.

3.12.2.3 Computation o f Ratio Value

A ratio was calculated and formed separate variable in the dataset: body mass index (BMI) 

score. BMI is based on the ratio o f weight (in kg) to height (in meters) squared, using the valid 

means of each value (case matched). The International BMI classification system (see Table 

3.10) of the W orld Health Organization (2000a) was used to classify BMI scores.
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Table 3.10: Classification of Adult Weight Status according to BMI

Normal Range 

Overweight

Obesity

Obese Class III

BMI Score (kg/m^)Classification

18.50-24.99

25.00-29.99

>30.00

30.00-34.99

35.00 to 39.99

>40.00

3.12.2.4 Case-Matching Valid Readings

For tests or explorations that required two variables of interest, only the cases that had both 

variables and were valid were used (e.g. cases with measured and self-report weight data).

3.12.2.5 Rounding Percentages

Most of the percentages were rounded but a few may not add up to 100% (may add up to 99% 

or 101%); while in other places the details will not add up to 100% due to multiple responses. 

Decimals less than 0.5 were rounded down and decimals equal to or more than 0.5 were 

rounded up.

3.12.2.6 Supplemental Datasets (Stage One and Stage Two of IDS-TILDA Studies)

Aside from the data collected from the measurement visits (Stage Three), there were important 

contextual covariates of significance to this study from Stage One and Two of the IDS-TILDA 

studies^'*. Selected data from both the Pre-Interview Questionnaire (Stage One) and Main 

Interview (Stage Two) of the participants involved in the Measurement Visit (Stage Three) was 

extracted and merged into a new secured data file. The broad themes of questions extracted 

and examined were: basic demographics, self-reported height and weight, general health, 

lifestyle and nutritional status, and personal choices about food selection. Details of the specific 

questions from both data-collection sources are listed in Appendix 32. The examination of the 

contextual data selected was of critical importance to building a more complete picture of the 

sample, and allowing the exploration of links between variables.

IDS-TILDA Pilot Study and one site from  th e  National IDS-TILDA Study
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3.12.2.7 Transformations o f Self-Report Height and Weight

In the Pre-Interview Questionnaire (PIQ), weight and height if known was reported in a variety 

of formats (e.g. height in metres, inches, feet or centimetres). For the purpose of data entry, all 

raw height and weight data was converted to metres and kilograms respectively. To reduce the 

risk of conversion errors, the personnel cleaning the PIQ dataset were provided with a 

conversion calculator to check all the calculations for Sites 1 to 3. The error rate found was 10%. 

For the fourth site, where multiple interviewers were used, the researcher developed an 

automated conversion table for height and weight in an Excel document (see Appendix 33). 

Irrespective of how height and/or weight were reported, interviewers would be able to convert 

the raw data into the preferred format. The conversion table was locked to reduce the risk of 

formulas being changed or deleted. No errors were found. From all the converted data, the BMI 

scores were calculated where possible (e.g. presence of both height and weight data), using the 

formula: weight (kg) /  [height (m)]^ All the conversions were re-rechecked by the researcher. 

Four of the 51 cases had score errors (8%). Although all four BMI scores changed as a result, 

only one score changed the related cut-off points, which are used to define weight status (e.g. 

score changed from overweight to obese).

The researcher had no access to or knowledge of the self-report height and weight data of 

participants until the analysis stage of this study; thus there was no risk of bias concerning the 

anticipated values of both variables when measured.

3.12.2.8 Transformations o f Levels o f Intellectual Disability

In the PIQ, respondents were provided with six response options to categorise their level of ID: 

not verified; mild; moderate; severe; profound; and don't know. Each category was included in 

the analysis, including those classified as 'not verified' or 'don't know', as each participant in the 

study has an ID (requirement for registering on the sampling frame used). Participants in the 

'not verified' group have not had their level of ID confirmed and those classified as 'don't know' 

either did not know their level of ID or it was not given by the participant and/or proxy at the 

time of the PIQ completion. For the purposes of this study, the contribution of those in both the 

'not verified' and 'don't know' category are of no less importance than those in the other four 

categories. However, there is a caveat concerning the use of both categories in the quantitative 

analysis phase (see Section 3.12.3). For ease of reading, the category 'not verified' is referred to 

as 'unverified' and 'don't know' is referred to as 'unknown' from here on. Also, for some of the
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analysis, the six categories on levels of ID are regrouped into three main categories: mild ard 

moderate; severe and profound; and unverified and unknown.

3.12.3 Quantitative Analysis

Descriptive results for means, standard deviations and frequencies were used and organised 

into tabular and graph forms, where appropriate. Means and standard deviations were rounded 

to two decimal places. Certain data was examined against gender, age, levels of ID, and other 

categories of interest. However, due to low numbers, the influence of those with unverified or 

unknown levels of ID (i.e. the 'don't know' category) and those aged 60 years and over was not 

always examined (not normally distributed). Where this applies, a short note will be provided. 

The normality of the distribution for each of the measurements was examined by Kolmogotov- 

Smirnov and Shapiro-Wilk Tests (n-<50), histograms and Q-Q plots, and, unless otherwise 

stated, the data was normally distributed. Only the cases that had two valid readings per 

measurement (e.g. height) were included in the statistical analysis.

3.12.3.1 Operational Feasibility

To gauge the operational feasibility of conducting the selected anthropometric measurements 

within a random sample of people with ID aged 40 years and over, the percentage of 

participants eligible for each measurement was calculated. The total number of participants 

eligible for each measurement was divided by the total number of participants. See Se:tion

3.10.4 for further eligibility details and Appendix 7 for the specific eligible criteria for each 

measure.

3.12.3.1.1 Measured Feasibility among Eligible Participants

Despite initial eligibility, some participants were unable to complete the measurement or il was 

unsafe to do so. To determine the feasibility of conducting each measurement among elgible 

participants, the percentage of participants measured was calculated. The total number of 

participants measured was divided by the total number of participants eligible for each 

measurement. Of those measured with case-matched readings, the validity and reliability cf the 

measurement results were then assessed for each measurement.

3.12.3.1.2 Feasibility o f Valid Measurement Obtainment

The feasibility of obtaining valid measurements was assessed in two ways. First, based oi the  

95% success rate set within a similar study (Waninge et al. 2009); for each measurement the
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num ber o f successful m easurem ents (valid readings) was com pared w ith the total num ber o f 

m easurem ents, using the Binomial Test. Secondly, based on the difficulties reported in the  

lite ra ture  on measuring height in an o lder population, and the validity concerns and challenges 

of measuring waist circum ference over clothing that w ere expressed by personnel contacted  

during the analysis stage of this study, the researcher set an expected success rate below 95%  

for both m easurem ents, and a g reater than or equal to  95%  rate for all o ther m easurem ents. 

The actual feasibility percentage (num ber of successful m easurem ents [valid readings] by the  

total num ber of m easurem ents) was then compared to the  percentage expected, as noted 

above.

3.12.3.2 Assessing the Reliability o f Anthropometric Measurements

To assess the reliability o f an thropom etric  m easurem ents in the dataset, the  means and 

standard deviations o f each m easurem ent (first and second readings) w ere calculated (valid 

readings) and statistical inferences w ith in  the same set o f m easurem ents w ere m ade through  

paired t-test. The associations among the first and second m easurem ent readings w ere also 

analysed by the Pearson's correlation coefficients (r) at a 0 .05  significance level. The correlation  

coefficient values closest to  1.0 dem onstrate a stronger positive linear relationship betw een the  

data exam ined. Chan (2003) suggests th a t values from  0.8  upw ard indicate a very strong linear 

relationship, while a value less than 0 .3  suggests a poor linear relationship. The relative retest 

reliability of each m easurem ent was determ ined by the intra-class correlation coefficient (ICC). 

The 95%  confidence intervals fo r the ICCs w ere calculated. The values for the reliability  

coefficient ranged from  0 to 1.0. A coefficient below  0 indicates 'no reliability ', >0 to <0.2 'slight 

reliability', 0.2 to <0.4  'fa ir', 0 .4  to  <0.6 'm oderate ', 0 .6 to <0.8  'substantial' and 0 .8  to 1.0 

'alm ost perfect reliability' (Bland & A ltm an 1986). The systematic error (the m ean of difference  

scores o f retest and test) was checked by a paired t-test w ith  the significance level set at 0.05. 

The Technical Error o f M easurem ent, an accuracy index th a t represents the m easurem ent 

quality and control dimensions, was also assessed in this study.

3.12.3.2.1 Technical Error o f Measurem ent (TEM)

Technical Error o f M easurem ent (TEM) is the m ethod used and adopted by anthropom etrists  

accredited by the International Society for the Advancem ent o f K inanthropom etry (ISAK). The 

TEM index allows exam iners to verify the degree o f accuracy w hen perform ing and repeating  

m easurem ents. The low er the relative TEM obtained (% TEM), the b e tte r the reliability and 

accuracy o f perform ing the m easurem ent. The accepted range o f relative TEM for Level 2 ISAK
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anthropometrists is <1.0%. For each measurement, TEM, %TEM and the coefficient of reliability 

(R) were calculated. R represents the proportion of between-subject variance that is free from 

measurement error (e.g. R = 0.90 means that the measurement is 90% error-free). The R ranges 

between '0' and '1'; the nearer the value is to '1' the better is its reliability.

The formula for TEM calculation was used:

TEM = V(Id^)/2n

where 'Jd^' = summation of deviations raised to the second power and 'n' = number of 

participants measured.

To covert the TEM, also known as the absolute TEM, to a relative TEM (%TEM), the following 

equation was used:

%TEM = (TEM/mean) xlOQ

The coefficient of reliability (R) was calculated by:

R = 1-(TEM7SD^)

where 'mean' refers to the measurement's average and 'SD' refers to the standard deviation for 

that measurement. R values > 0.95 were sought (Uiijaszek & Lourie 1994), meaning greater than 

95% of the measurement is error-free (high degree of measurement precision). The values were 

rounded to four decimal places.

3.12.3.3 Statistical Tests Examining Relationships and Differences between Variables

The following statistical tests were used to analyse the data following standard test procedures: 

Pearson's Product-Moment Correlation for the strength and direction of associations; paired t- 

tests to assess the significant differences between means; independent t-test to test the 

significance of the difference between the mean of two independent samples and linear 

regression to measure to what extent there is a linear relationship between two variables. Eta- 

squared was used to calculate the effect size and determine the significance of the paired t-test 

results.
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The formula used was calculated by:

Eta^= tVt^+ df

and the value was rounded to two decimal places.

Separately, to account for multiple comparisons made on the height-related variables (i.e. 

estimated, measured and self-report) using paired t-tests; the Bonferroni Correction was 

applied to a critical P value of 0.05 to obtain a new criterion. The Bonferroni Correction sets the 

significance cut-off at a/n. If the unadjusted p-value was less than the Bonferroni-corrected 

target alpha, then the null hypothesis was rejected. If the unadjusted p-value was greater than 

the Bonferroni-corrected target alpha, then the null hypothesis was not rejected.

3.12.3.3.1 Statistical Differences

Statistical differences detailed in the results chapter are shown as being significant, at a 95% 

confidence interval (p<0.05). The terms 'significant difference' and 'statistically significant' are 

used interchangeably. Instances where the differences are described as 'not statistically 

significant' or 'not significant' indicate p>0.05 and the null hypothesis is accepted. An alpha level 

of 0.05 was used for all statistical tests, and the above interpretation was guided by the School 

of Computer Science and Statistics Base Module in Trinity College Dublin (TCD 2011, p. 9). 

Confidence intervals were rounded to four decimal places.

3.12.4 Qualitative Analysis

The qualitative data analysed in this study was compared to the overall quantitative findings to 

test the authenticity of the results and experiences. A thematic analysis was conducted of the 

observable data reported in the Anthropometric Measurement Results Workbooks collated. 

Importantly, both datasets were analysed separately and neither compared until both analyses 

were complete. On completion, for example, the recorded observations (qualitative data) on 

the problems experienced with measuring equipment were compared to percentage of cases 

that were quantitatively categorised as experiencing problems with measuring equipment.

3.12.4.1 Constant Comparative Method

The constant comparative (CC) method was adopted to conduct the analysis according to Miles 

and Huberman (1994) and Maykut and Morehouse (1994) who draw on the work of Glaser and 

Strauss (1967) and Lincoln and Cuba (1985). The analysis sought to "find patterns within the
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words and present those patterns for others to inspect while at the same time staying as close 

to" the measurement visit "as the participants originally experienced it" (Maykut & Morehouse 

1994, p. 18). The data was not grouped into pre-defined categories but rather leading 

categories of meaning and relationships between them were derived from the data itself 

through the process of inductive reasoning. The CC method allowed the researcher to access 

and analyse the perspectives reported, and explain the processes under study, which ultimately 

complements and provides a greater insight into the quantitative data.

3.12.4.2 Overview of Process Mapping

The constant comparative method involves breaking down the data into discrete 'incidents' 

(Glaser & Strauss 1967) or 'units' (Lincoln & Guba 1985) and coding them into categories. 

Broadly, the categories arising from this method fall into one of two overarching themes: (1) 

those that derive from the participants, and (2) those that the researcher identifies as significant 

to the study. The aim of the first overarching theme was to reconstruct the categories used by 

participants to conceptualise their experiences, while the latter sought to assist the researcher 

in developing theoretical insights into the processes under study. Hence the process of constant 

comparison stimulates thought that leads to both descriptive and explanatory categories 

(Lincoln & Guba 1985). As a result, during the analytical process, the categories undergo content 

and definition changes as the 'incidents' or 'units' are compared and categorised. Equally, as the 

researcher's understanding of the details of the categories and the relationships between them 

developed, the categories became more refined over time.

3.12.4.3 Data Analysis Software

The qualitative analysis tool used was NVivo 10 Research Software Package.

3.12.4.4 Guiding Framework for Qualitative Analysis

The guiding framework used to complete the data analysis was Miles and Huberman (1994). It 

consists of four main steps: data collection, data display, data reduction, and conclusions. See 

Figure 3.14 for details of the main activities associated with each of these steps. Details of the 

key elements contained in the analytical memos developed are given below Figure 3.14.
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Figure 3.14: Guiding Framework for Qualitative Data Analysis

I •  Importing the observations from SPSS and constructing the NVivo database

Data Collection

Data Display

• Coding and re-coding

Data Reduction

• Systematic review through the creation of analytical memos

Conclusions (Draw ing/Verifying)

• Validating analytical memos* by synthesising them  into a coherent and 
cohesive set of findings and producing database outputs in support of stated 
findings. M em os were checked against the data to ensure accuracy.

*The analytical m em os contained five key elem ents:

•  The content o f the cluster o f codes on which it was reporting.

•  The num bers w here relevant -  levels o f coding, used to  identify exceptional cases as

well as shared experiences.

•  Placem ent o f the code(s) on the storyboard -  considered as the relatedness o f codes to

each other and their im portance to  addressing the research question.

•  Consideration of background inform ation recorded against participants and any

patterns in relation to the ir profiles (cross-referenced against the table).

•  Consideration of the prim ary sources and relationships w ith  the literature as w ell as 

gaps in the literature, w here relevant.

3.12.4.5 Displaying the Qualitative Results

Tables w ere used to show the list of categories to em erge from  the analysis. The them es of the  

categories w ere ranked by frequency distribution, from  most to  least frequent. The them es  

ranked least frequ en t are no less im portant than those ranked most frequent. All categories, 

irrespective o f th e ir placem ent, contribute equally to  our overall understanding of the 

phenom ena of interest. Unlike w ith  the quantitative data, the actual frequency is not reported  

in the tables, as the frequency was used to guide the ranking process only. The purpose of the  

tables is to show the overall categories/them es for each relevant section before providing 

insights into the related details. Next to each quotation used, a code num ber was included to 

anonymously represent the identity o f the participant and affirm  validity. All gender-specific
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pronouns w ere  rem oved from  quotes used to  fu rth e r protect the anonym ity o f participants (see 

Section 3 .13 .6  fo r fu rther details). In the analysis stage o f ADDIE, quotations w ere  also included  

but, a t the end o f each, the type o f personnel involved was provided in brackets as opposed to  

the code num ber assigned to them .

3.12.5 Position of the Evaluation Stage within the Research Design

Although the evaluation stage is theoretically  the  final stage of the ADDIE m odel, form ative  

evaluations w ere  part o f each stage. In the  analysis stage, the form ative m ethods used included: 

a detailed literature review, expert reviews o f the  proposed study, one-to -one consultations 

w ith  experts (e.g. em ail, te lephone, site visit) and a small group session w ith  the  target 

audience. At the end of each m ethod, a record analysis o f the findings was com pleted, which  

inform ed decisions about how to im prove the study an d /o r any fu rther actions needed.

Throughout the ADDIE stages, the  researcher was critically reflective, to ensure all com ponents  

outlined w ere addressed and any new ideas th a t em erged w ere considered and acted upon, 

w here appropriate. In the design and deve lopm ent stage o f ADDIE, the central ten e t was the  

ongoing review  of the inform ation gathered and key learning from  each preceding stage, as well 

as the identification of any gaps or errors in the instructional developm ent process. Small group  

sessions w ith  the target audience w ere  held to  review  the accessible m aterials developed  

before the field test. All o f the data and in form ation  gathered during the  first three stages was 

used to im prove the effectiveness o f the  instructions and materials.

Critical to the im plem entation stage (field test) was the use o f the Results W orkbook, as it 

captured not only the m easurem ent findings but also in-depth inform ation on the process and 

contextual factors that facilitated or hindered the successful im plem entation  o f the  

instructional procedures. All re lated experiences and observations w ere  recorded. The findings 

from  all o f these form ative evaluations w ere fundam ental to the sum m ative evaluation  

com pleted at the end o f the study. The evaluation stage sought to assess the  overall 

effectiveness o f the instructions, the  m easurem ent results and process, and related  

experiences. The findings reflected the influences of both the positivism and post-positivism  

paradigm positions as set out in the  study design. The fo rm er paradigm represented th e  main 

influence o f the  evaluation conducted (e.g. quantifiable data) but the la tter provided a deeper 

understanding of contextual variables and explanations o f how and w hy the study outcom es  

w ere or w ere  not achieved (see C hapter 4 fo r the results).
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3.13 Ethical Considerations and Protections

All research activity associated w/ith this study was carried out in accordance with the 

regulations of the University of Dublin, Trinity College Guidelines for the Conduct of Research 

Studies (TCD 2009). Key ethical principles guided the considerations and actions taken by the 

researcher from the inception of the study through to the end of the research process. The 

guiding principles were: justice; autonomy; informed consent; privacy and confidentiality; 

freedom from harm, and the anticipated benefits of this research study. The safe, respectful 

inclusion of people with ID and protection of their right to decide whether or not they wished to 

take part in the study were deemed critically important. In support of this position, the 

researcher adopted a person-centred perspective to ensure the interests of the participants 

remained central to the study at all times. All efforts were made to plan and respond to the 

diversity of abilities, levels of understanding, and potential support needs of the participants.

3.13.1 Ethical Review and Approval Process

Ethical approval for the IDS-TILDA studies (pilot and national study), which included the 

measurement visit (i.e. for the three IDS-TILDA pilot sites and one site in the national study 

only), was first granted (see Appendix 4) by the Faculty of Health Sciences (FHS) Research Ethics 

Committee in TCD. Local ethical approval was then sought and secured from the four 

participating sites. Details of the measurements and copies of related accessible information to 

be released to potential participants (i.e. Measurement Information Booklet, Appointment Card 

and Record Card) were supplied to each committee as part of the ethics applications submitted. 

No revisions were requested by any of the five ethics committees (TCD plus 4 sites). A copy of 

the letter outlining the approval granted by TCD was included in the site applications to the four 

participating sites, and to the National Intellectual Disability Database (NIDD) committee as part 

of the application to use the NIDD datasets as the sampling frame. Finally, after ethical approval 

was secured from each of the four sites, a letter of support from each site was requested, 

obtained and included in the invitation packs issued to participants (as discussed in Section 

3.8.2.1). Critically, this letter sought to reaffirm the right of the participant to determine 

whether or not they wished to take part in the study, and, irrespective of the decision made, it 

stated that a decision not to take part would not affect the current or future services or 

supports offered. A similar message was also included in the study materials issued.

3.13.2 Justice and Inclusiveness

The participants' right to fair and equitable treatment both in the selection and participation in 

the study was respected and acted upon. The distribution of the present and future benefits of
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th e  study, and th e  burdens o f research (e.g. tim e  c o m m itm e n t) w e re  shared  equally . In p rac tice, 

all persons w ith  ID aged 4 0  years and over, reg is tered  on th e  N ID D  w ith in  th e  fo u r sites, had an  

equal chance o f being selected  to  take  p art in th e  study. No o th e r se lection  crite rio n  w as  

ap p lied , w hich  ensured  th e  necessary d iversity  w ith in  th e  p o p u la tio n  group  (e.g . d iffe re n t levels  

o f ID ). Once th e  e lig ib ility  c rite ria  fo r th e  study, th e  m e a s u re m e n t visit, and each m e a s u re m e n t  

had b een  m e t, w ith  th e  p artic ip an t's  a g re e m e n t th e  m e as u rem e n ts  w e re  tak en . The re se arc h e r  

to o k  steps to  en sure th e  inclusiveness o f all levels o f ID, n o t o n ly  in te rm s  o f sam ple se lection  in 

th e  design phase, b u t also in th e  re c ru itm e n t and im p le m e n ta tio n  stages by using vario us  

m eth o d s  (e.g. p ictures, te x t) to  engage p artic ip an ts  w ith  vary ing  levels o f ab ility  (as discussed in 

Sections 3 .7  and 3 .1 0 .3 ).

T h ro u g h o u t th e  m e a s u re m e n t visit, a system  o f process consent w as used (see Section 3 .1 3 .5 )  

w ith  all partic ip an ts  (e.g. by o b ta in in g  assent and respecting  d issent). H o w eve r, its use w as  

p articu larly  im p o rta n t am on g  th ose w h o  requ ired  th ird -p a rty  su p po rt to  c o m p le te  th e  co n sent 

fo rm  as th e y  w e re  u nable  to  sign o r m ark  th e  fo rm  th em selves . Necessary checks w e re  

in te g ra ted  in to  th e  study design to  ensure th a t all p artic ip an ts  w e re  happy to  tak e  p art and th e ir  

rights w e re  p ro tec ted  a t all tim es . The d ign ity  o f p artic ipan ts w as also respected  th ro u g h o u t th e  

research process. Finally, in re la tio n  to  both  jus tice  and inclusiveness w ith in  th e  b ro a d e r  

co n text, n atio n a l surveys -  such as th e  Survey o f L ifestyle, A ttitu d e s  and N u tritio n  (SLAN) -  have  

n ot investigated  direct^^ a n th ro p o m e try  in p eo p le  w ith  in te llec tu a l d isab ility  (ID ), e ith e r  

exclusively (as a subsam ple alongside th e  m ain  study) o r inclusive o f su ffic ien t n um bers  to  be 

re p re s e n ta tiv e  o f th is p op u la tio n  g roup , desp ite  th e  n eed  fo r such in fo rm a tio n . This study is th e  

firs t step to w a rd s  addressing th is gap and w ill p rovide fu tu re  d irec tio n  on th e  inclusion o f  

a n th ro p o m e try  assessm ent w ith  p eo p le  w ith  ID in research studies, such as IDS-TILDA, and  

o th e r re le v a n t n ation al and reg ional surveys.

3.13.3 Autonomy and Rights

P ro m o ting  th e  a u to n o m y  and rights o f th e  p artic ip an t to  m ake th e ir  o w n  decision a b o u t  

w h e th e r  o r n o t to  ta k e  p art in th e  study, fre e  o f coercion  and w ith o u t any n eg ative  

consequence, w as o ne o f th e  guid ing princip les in th e  study. To p ro m o te  both , th e  in v ita tio n  

packs w e re  sent d irec tly  to  th e  person w ith  ID selected. The right o f th e  ind ividual to  d e te rm in e  

th e ir  o w n  w ill and p re fe re n c e  w as o u tlined  in th e  in fo rm atio n  m a te r ia l issued. All m a teria ls  

w e re  accessible so as to  m axim ise u nd erstand ing . As discussed e a rlie r  in th is ch ap ter, all th e  

accessible m a te ria ls  w e re  re v iew ed  fo r accessibility (see Section 3 .8 .1 ).

Reminder: Use of the term  'direct' in this context refers to measured anthropom etric parameters such as height, weight, etc.
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For those w ho w ere unable to read or fully com prehend the m aterials, support w orkers/fam ily  

m em bers w ere  requested to discuss the study w ith  the participant. In all cases, irrespective o f 

the participant's level o f ID or m ethod of consent, the  researcher acknowledged at the start of 

the m easurem ent visit the right o f the participant to take part in all, some or none of the  

m easurem ents (and w ithdraw  from  the visit a t any stage), and the decision m ade by them  

(verbally or non-verbally) was fully respected. Specific instructions to guide th ird -party  support 

w ere  developed and integrated into the operational protocol. In particular, on the day of the  

m easurem ent visit, despite the presence of proxies (w here applicable), the im portance of the  

participant rem aining central at all tim es and of th e ir rights being protected was emphasised.

As noted earlier, process consent was used throughout each stage of the study irrespective of 

w ritten  consent/agreem ent received. Using a m ixture o f verbal, visual and text aids, the 

researcher sought to  ensure that participants understood the purpose o f the study, any 

potential risks, benefits to them selves and others in the fu ture , th e ir right to refuse or w ithdraw  

at any stage, and the ir rights to privacy and confidentiality. An ongoing review  of their 

understanding of these factors and the procedures involved for each eligible m easurem ent was 

undertaken by the researcher. Ensuring voluntary consent/assent (e.g. review  of verbal and 

non-verbal cues), minimising the potential o f any risk o f harm  (e.g. correct use of equipm ent) or 

burdens, and respecting participants' dissent (i.e. verbal or non-verbal cues indicating th e ir wish 

not to  take part in all or some of the m easurem ents), w ere  key considerations throughout the  

study.

3.13.4 Informed Consent

Before the study could com m ence, the participant an d /o r proxy (support w orker a n d /o r fam ily  

m em ber) w here relevant must authorise h is /her participation in the research study, by return of 

the consent a n d /o r agreem ent form s issued. The process of providing the necessary 

in form ation, obtaining consent/agreem ent and re-negotiating the participant's agreem ent 

th e rea fte r (e.g. at start o f the m easurem ent visit and at each m easurem ent using the 'process 

consent' m ethod) is discussed from  Section 3 .13 .4 .1  to  3 .13 .5 . Ensuring th a t all the relevant 

in form ation was provided to participants in an accessible fo rm at, so they could reach a truly  

inform ed decision about w h eth er or not to participate in the  study and w hat th e ir participation  

involved, was a vital part o f the research process. Necessary checks w ere integrated into the  

operational protocol to  ensure inform ed consent (and assent [i.e. participants agreem ent], if 

unable to give inform ed consent) was given freely, w ith o u t coercion, and the choice to  

participate was voluntary, while the right to  w ithdraw  w ith o u t negative consequence was
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clearly communicated. An awareness of verbal and non-verbal cues from participants indicating 

their wish or reluctance to be involved in the study was paramount throughout the 

measurement visit.

3.13.4.1 Disclosure and Comprehension

Through each invitation pack issued, participants (and families/guardians) were informed of the 

purpose of the research study (including the measurement visit), the procedures involved, the 

expected benefits, the lack of any foreseeable risks, the length of time the measurement was 

expected to take, the measures taken to ensure confidentiality and the anonymity of 

participants, and the contact details of personnel to contact with questions. For the 

measurement visit, a more detailed but accessible Measurement Information Booklet was 

provided at the end of the interview. Although all the materials issued for participants were 

accessible, if additional support was needed, guidelines were included in the materials that 

were directed to the families/guardians.

3.13.4.2 Return of Consent/Agreement Forms

Those selected who were interested in taking part in the IDS-TILDA studies^® and able to 

consent independently were requested to return their consent form directly to the study team 

in the self-addressed envelope provided. However, it was acknowledged that some people 

might not be able to give written consent (signing their name or marking the form) but would 

like to take part in the study, using self-expression methods and/or indicating this through a 

family member/support worker acting on the will and preferences of the person. In such 

situations, the materials issued (and the study team if contacted) advised that someone who 

knew the person well (i.e. family member/support worker) should discuss the study materials 

with the person selected. If interested, the family member/support worker should then 

complete and return the agreement form to the study team in the self-addressed envelope 

provided. Guidelines on returning the consent/agreement forms were outlined in the 

information packs. Participants were also informed that they could have the full or partial 

support of a family member, support worker or another person of their choosing during the 

study if needed. The contact details of the study team (plus the researcher) were provided in all 

of the materials issued.

IDS-TILDA Pilot Study and one site from  the National IDS-TILDA Study
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Once a consent/agreennent form  was returned, an individual identification num ber was 

assigned to the  participant, and the in terv iew er allocated to  th a t site placed a thank-you call to  

the contact person detailed on the form  (e.g. partic ipant/fam ily). The identification num ber was 

used on all form s (including the m easurem ent visit form s) and com m unications betw een the  

interview ers and the researcher to protect the person's anonym ity. Details o f all the measures 

taken to  protect th e  privacy and confidentiality of the participants in the study are provided in 

Section 3.13.6.

3.13.4.3 Written Consent/Agreement to Measurement Visit

As the m easurem ent visit form ed an integral part o f the  pilot study and the single site selected 

from  the national IDS-TILDA study, all the relevant m aterials in the invitation pack (e.g. 

accessible inform ation booklet, consent/agreem ent form ) issued to the selected sample had 

brief but key details o f the m easurem ents sought. In terested participants w ere not only 

consenting or agreeing to com plete the interview ; they w ere  also agreeing to have some 

m easurem ents taken. How ever, despite the securem ent o f w ritten  consent/agreem ent and the  

target to  m easure all the participants in the IDS-TILDA studies, interview ers w ere instructed to  

reintroduce 'the  m easurem ent visit' at the end of the in terv iew  stage. Essentially, interview ers  

outlined the im portance o f the m easurem ent visit and provided the accessible M easurem ent 

In form ation Booklet (see Appendix 25), which gave m ore detailed inform ation on each 

m easurem ent proposed. Interview ers gave a brief overview  of the booklet, which included: type  

of m easurem ents; how long the visit would take; w ho would take the m easurem ents; no 

foreseeable risks o f harm or discomfort; the results; and the right to  w ithdraw  at any stage. The 

intended outcom e of the briefing was to reaffirm  the participant's willingness, an d /o r proxy 

agreem ent to  support the participant (proxy-only interview s), to  have some m easurem ents  

taken, w here possible. Details o f the specific instructions/guidelines given to interview ers by the  

researcher as part o f th e ir training program m e are outlined in Appendix 16.

3.13.5 Process Consent, Voluntariness and Withdrawal

Throughout the study, the  concept and practice o f process consent was applied. The researcher 

continually renegotiated  verbal/expressed consent to participate, irrespective o f w ritten  

consent/agreem ent received, to ensure the participant (and proxy, w here relevant) played a 

collaborative role in the decision-making process regarding th e ir ongoing participation (Polit & 

Beck 2008). To em p o w er participants (and proxies, w here relevant) to m ake such decisions, it 

was im perative th a t they be kept inform ed at all stages o f the data-collection process, including 

the m easurem ent visit. The Economic and Social Research Council (ESRC) Fram ework for
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Research Ethics (ESRC 2010) in the UK suggests that 'process consent' is especially im portant in 

a research design which involves m ore than one point of contact w ith the participant, as in this 

study.

The participant's capacity to  make decisions for them selves about the m easurem ent visit and 

each m easurem ent was always assumed. Clear accessible communication (see Section 3.10.3) 

and the use of alternative form s o f com m unication by the researcher, as w ell as observation of 

and respect for non-verbal cues from  participants (e.g. body language [facial expression, eye 

contact, gestures and posture], em otional and behavioural responses) w ere critical to the  

'process consent' m ethod (i.e. obtaining assent and respecting dissent). The researcher also 

sought to create a relaxed environm ent for participants, so they fe lt com fortable asking 

questions and to freely  make the decision to take part or w ithdraw  should they choose to  do so, 

irrespective o f who com pleted the form al consent/agreem ent form . W h eth er the participant 

com pleted the consent form  and /o r an agreem ent form  was com pleted on th e ir behalf, it was 

acknowledged that they m ight not be able to anticipate w hat the m easurem ent visit entailed  

until the visit itself, so participants w ere rem inded on the day o f their right to w ithdraw  at any 

stage. Section 3 .10 .1 .4  detailed the consent checks developed for the start o f m easurem ent 

visits and w ere followed through before commencing any m easurem ents.

3.13.6 Confidentiality and Anonymity

Two standards w ere applied to protect the privacy of participants: confidentiality and 

anonym ity. Both w ere noted in the invitation m aterials issued and explained in person to the  

participant (and proxy w here relevant) at the beginning of the m easurem ent visit, using term s  

they understood. The researcher verified that they understood both standards. The 

participant's confidentiality is protected in accordance w ith  the Data Protection Acts 

(G overnm ent o f Ireland 1988, 2003). Strict procedures w ere developed and m aintained to  

protect the participant's identity and data. One of the key procedures was the use o f the PIN 

num ber generated for each participant at the point of entry into the IDS-TILDA studies in order 

to  reversibly anonymise the data on all records. N either the participants' nam e nor contact 

details w ere recorded in the Anthropom etric M easurem ent Results W orkbook, which not only 

protected th e ir identity but also ensured they could not be identified on the basis o f the data.

All com pleted workbooks w ere stored securely in a locked filing cabinet w ith  restricted access. 

Encryption technology was used so that electronic data was kept safe and the files w ere  

protected by an encryption code to  m aintain privacy. Access to the locked filing cabinet and the
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co m p u te r  was restr icted to  the  researcher .  Part icipants (and proxies,  w h e r e  relevant)  we re  

informed th a t  the  da ta  would be re po r t ed  in group  form only and no identifying fea ture s  of 

part icipants,  services or  o ther s  would appear .  Unique  anon ym ise d  n u m b e r s  w e r e  inser ted 

beside the  quali tat ive q u o te s  repo r te d ,  to  replace th e  a l located PINs. All gender -specif ic 

p r onouns  were  remo ve d  f rom q u o te s  used in or de r  to pr o te c t  anonymi ty  fur the r  and  w e re  

replaced  with gend e r -neut ra l  p r onouns  in brackets  such as ' their ' ,  ' they '  and  ' the m' .

3.14 Conclusion

This chap te r  has p r e s e n te d  a de tai led  account  of  the  research  philosophy,  s t ra tegy and 

methodo logy  underlying and  guiding th e  execut ion of  this study.  The level of  detail  provided is 

reflective of  the  need  for rigorous s tudy design and  s tanda rds ,  and t r a n s p a re n t  report ing,  in 

an t h ro p o m e tr y  research  involving people  with intel lectual  disability. The tw o overarching 

research parad igms (positivism and  post-posit ivism) appl ied in this s tudy reflect  the  

epistemological  posi t ion taken  by th e  researcher .  A m ix ed -m e th ods  approach  was  taken;  both 

quant i ta t ive  and qual i tat ive tec hn iq ue s  w e re  used but  t h e  quanti ta t ive  m e t h o d  w as  mos t  

dominant .  These m e t h o d s  w e re  conceptua lly guided  by tw o  theories,  th e  m e a s u r e m e n t  theory  

and the  familiarisation theory ,  and th e  Cone  of  Experience model,  and all t h r e e  were  

incorpora ted into t h e  ADDIE f r amework  for  instructional  design.  In t h e  following chapter ,  

Chapter  4, detai ls of th e  research f indings a re  pr esen ted .
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Chapter 4: Results of Analysis

4.1 Introduction
This chapter presents the results of the statistical and data analysis for the data collected by 

using mixed nnethods. The results are divided into three phases^^. Phase 1 presents the 

response rate and key demographic, health and lifestyle data of the sample population. Phase 2, 

broken into three sections, presents details of (a) the results of the anthropometric 

measurements, (b) the process findings on completing the measurements, and (c) the process 

findings on the experience of using the project materials. Phase 3 presents the results of the 

hypotheses tested based on the valid measurement readings reported in Phase 2. A summary of 

the main findings follows each hypothesis.

4.2 Phase 1: Response Rate, Baseline Demographic, Health and Lifestyle Data

4.2.1 Response Rate and Consent/Agreement Status

A summary of the response rate and the status of the consent/agreement forms returned is 

presented below.

4.2.1.1 Response Rate on Day of Measurement Visit

A total of 77 participants aged 40 years and over took part in the measurement \ 

representing 95% of those who had reaffirmed their interest at the interview stage of the IDS- 

TILDA studies^® (n=81). On the day of the measurement visit, four of the 81 participants who 

reaffirmed their interest at the interview stage were withdrawn. The reasons for their 

withdrawal were: change of mind (n=3), with one participant communicating this verbally and 

the two others communicating it through behaviour (e.g. looking into the room where the 

equipment was located and walking away), and ill health (n-1). See Table 4.1 for a summary of 

the recruitment process results (and Appendices 5 and 6 for further details on the process).

Reminder: Due to rounding, some totals may add to 99% or 101% 
IDS-TILDA Pilot Study and one site from the National IDS-TILDA Study
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Table 4.1: Summary of the Recruitment Process

Site

Response Rate to IDS-TILDA Pilot Study & One Site from the National Study

Recruitment

Stage

No. of People Invited

No. of Consents/ 

Agreements Received

80

18

23%

20

18

90%

60

30

50%

28

21

75%

188

87

46%

No. of Reaffirmed 

Consents/Agreements
15 15 30 21 81

% 83% 83% 100% 100% 93%

No. of People Measured 14 15 28 20 77

% 93% 100% 93% 95% 95%

4.2.1.2 Status of the Consent and Agreement Forms Received

On review/ o f the consent/agreement forms received from those actively involved in the IDS- 

TILDA studies and associated w ith  the measurement visit (n=77), the majority, 97% (n=75), of 

participants, received some level of support in completing the consent form  process. Only 6% 

(n-5) self-consented and, o f these, three participants (4%) also returned the family/guardian 

agreement form. Table 4.2 show/s a summary o f the consent and agreement status.

Table 4.2: Summary of Consent and Agreement Status

mmm
Self-consent only 2 3

Self-consent plus fam ily/guardian agreement form 3 1 4

Self-consent form  completed in partnership w ith  support worker 30* 39

Consent form : agreement section signed by support worker only 26** 34

Family/guardian agreement form  signed by fam ily or guardian only 16 21

*n=24 and **n=19 also returned a family/guardian agreement form
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4.2.2 General Demographic Characteristics of the Participants

Key data on the dennographic characteristics of the participants (n=71) was selected from the 

Pre-Interview Questionnaire (PIQ) and the face-to-face interview databanks (see Appendix 32 

for further details) of the IDS-TILDA studies to provide a contextual profile of the participants.

a) Gender, Age and Marital Status

Of the 77 participants, 34% (n=26) were male and 66% (n=51) female. Fewer men than women 

took part. As discussed in Chapter 3, Section 3.7.1.3, the invited sample had 20% fewer males 

and 20% more females in proportion to the total of those aged 40 years and over registered on 

the National Intellectual Disability Database (NIDD). The mean age of the participants was 59 

years (range 43-94 years). There was no significant difference between genders, with the mean 

age of males at 57 years (SD=10) and at 60 for females (SD=10). Twenty-one percent (n -16) of 

all participants were aged between 40 and 49 years, 32% (n=25) were aged between 50 and 59, 

34% (n=26) were aged 60-69, and 13% (n=10) were aged 70 and over. All age groups over 40 

years were represented, with 40-59 year-olds accounting for 66% (n=51) of the sample. Within 

this sample group, one of the males was separated (1.3%) and one of the females was living 

with a partner (1.3%); the rest of the participants classified themselves as single (97.4%).

See Figure 4.1 for the gender and age distribution of the participants, as well as other 

characteristics.

Figure 4.1: Demographic Characteristics of Participants

70
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b) Level and Cause o f Intellectual Disability

All levels of intellectual disability (ID) w ere represented in the study (see Figure 4.1). A total of 

5.2%  of participants (n=4) reported their level o f ID as not verified, while 19.5% (n=15)  reported  

it as mild, 46.8%  (n=36) as m oderate, 16.9%  (n=13) as severe, and 5.2%  (n-A) as profound. A 

total of 5.2% (n=4) did not know the ir level o f ID and one participant (1.3% ) did not wish to  

com plete this question on the Pre-Interview  Questionnaire (PIQ) issued (also classified as 'don't 

know' for the  purpose of this report). On review  o f the nine cases (11.7% ) w ith  no specified 

level of ID reported against the data on the m easurem ent experience (levels o f interaction and 

participation in the process) and the level o f functioning as it relates to Activities o f Daily Living 

(ADL) and Instrum ental ADL reported in the interview , the researcher ten tatively  suggests that 

six o f the participants are likely to be in the mild and m oderate range of ID and th ree to fall 

w ithin the severe and profound range. In term s of the causes of the ID, 13% (n=10) reported the  

cause of the ir ID to be Down syndrome; 58% (n=45) reported the cause to be unknown, while  

12% (n=9) reported a range of o ther causes, such as cerebral palsy, birth complications, 

phenylketonuria, and meningitis. A total o f 16% (n=12) did not know the cause of the ir ID and 

one participant (1%) did not com plete this question on the PIQ.

c) Level o f Educational A tta inm ent and Residential Status

A total o f 44%  (n=34) o f participants reported having no or only some prim ary-level education, 

w ith  a fu rther 21% (n=16) unsure about the level o f education com pleted. Only 22% (n -1 7 ) had 

com pleted prim ary-level education and 13% (n=10) had attended special schools for the  

equivalent prim ary and secondary years o f education. The m ajority, 86% (n=66), o f participants  

reported that they had not participated in a course or attended any training in the last year. As 

can be seen in Figure 4.1, the main types of residential circumstances w ere represented in the 

study, but the m ajority, 61% (n=47), reported living in residential centres, which was not 

unexpected given the sites selected. Five participants (6%) reported living independently or 

sem i-independently, 5% (n=4) living with fam ily/relatives, 22% (n=17) living in com m unity group 

homes. W hile the remaining 5% (n=4) had d ifferent living circumstances, including living with  

sister and partner (n ^ l) , w ith a non-disabled person (n = l) ,  and combined  

residentia l/com m unity living provision w ith individualized hom e arrangem ents (n=2).

i) Selected Locations fo r  the M easurem ent Visits 

The m ajority o f participants (84%; n=65) chose to have the m easurem ents taken in th e ir home. 

A total o f 14% ( n = l l )  chose to have them  taken at their day service and one participant (1%) 

decided to have them  taken at the ir local drop-in-centre. See Figure 4.2 for the chosen locations 

selected by the participants for the m easurem ent visit. Notably, 26% (n=20)  o f participants w ere
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provided the opportun ity to have the measurements taken at a central onsite location (i.e. day 

centre) to  m irror a 'clinic-style set-up'. Only six agreed and, o f these, just four appointments 

took place at this location. On the day o f the measurement visit, tw o participants changed their 

minds and chose to have the measurements taken in the ir home, along w ith the other 14 

participants who opted for home visits. More localised 'clinic-style set-ups' (e.g. in homes) were 

often feasible when more than one participant was involved. The benefits, such as the smooth 

transition between appointments and reduced set-up tim e o f equipment, were noted and will 

be discussed as part o f the findings presented in Phase 2.

Figure 4.2: Selected Locations for the Measurement Visits

D rop-ln -C entre  

Day Service  

Hom e

0 20 40 60 80

P ercen tage

4.2.3 M obility  and Sensory Status

M obility  and sensory status (vision and hearing) were tw o im portant factors considered in the 

preparation and implementation of the operational protocol fo r the measurement visit with 

each participant. Although the key inform ation required was detailed on the Measurement 

Communication Forms received from  interviewers (see Appendix 17), fo r the report o f details 

presented below the data was selected from  the face-to-face interview databank (see Appendix 

32). A summary of the overall m obility and sensory status is presented below.

a) Wheelchair Use Status

On the day of the measurement visit, 19 participants (25%) were active wheelchair-users, two 

more than had been recorded and reported by interviewers (n=17). The majority, 63% (n=12), of 

the wheelchair-users had a severe or profound ID, which represents 71% of the to ta l population 

o f people w ith severe or profound ID (a?=17) that took part in this study. The remaining 37% 

(n-7) had a moderate (n=5), mild (n-1) or an unverified (n= l) level of ID.

b) Steadiness Walking, Standing and Getting Up from a Chair

The majority o f participants reported being very steady walking (60%; n-46), standing (68%; 

n=S2) and getting up from a chair (61%; n=47). Only 3% (n-2) o f participants reported being
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very unsteady w^hen walking and none reported this status for either of the other two 

parameters. However, across the board, a few participants did report that they were either 

slightly unsteady or slightly steady when walking (12%; n=9 vs. 5%; n=A), standing (8%; n=6 vs. 

4%; n=3), and getting up from a chair (14%; n = l l  vs. 6%; n=5). The outstanding 21% (n=16) 

reported that none of the questions was applicable to them at the time of the interview.

c) Eyesight and Hearing Status

Overall, both vision and hearing were rated positively: 92% (n=71) reported having no problems 

seeing things up close; for example, reading ordinary newspaper print or looking at photographs 

(see Figure 4.3). Only 5% (n=4) were registered or legally blind, but two of these participants did 

have some sight, which was assisted by the use of glasses.

Figure 4.3: Eyesight Condition

■  Excellent ■ Very good BG ood ■ Fair ■ Poor ■ Registered or legally blind ■ Don't know

Similar to eyesight, the majority of participants, 90% (n=69), rated their hearing between the 

spectrum of excellent to fair, see Figure 4.4. Only 4% (n=3) were classified as registered deaf.

Figure 4.4: Hearing Condition

■  Excellent ■ V e ry  good ■ G ood B F a ir ■ P o o r ■ Not Applicable - Registered Deaf
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4.2.4 General Health and Wellbeing Characteristics of Participants

Selected data on the general health and wellbeing of participants is reported below. This data 

was either reported in the PIQ or canne from the face-to-face interview (see Appendix 32). The 

findings provided should be interpreted with caution, given the small sample size. The purpose 

is to provide a contextual understanding of the general health and wellbeing of participants.

4.2.4.1 Physical and Mental Health Status

a) Self-Rated Health

Self-rated or proxy-rated health of participants was very positive: 84% (n=6S) selected the 

options of excellent (19%; n=15), very good (19%; n=15) or good (45%; n=35), while 12% (n=9) 

rated their health as fair, and only 4% (n=3) rated it as poor.

b) Physical and Mental Health Conditions

On review of the status of the physical and mental health conditions reported (see Appendix 32 

for a list of the conditions reviewed), nine conditions were rated with greater frequency (> 5 

cases). Of these, the four most frequently rated were: high cholesterol (27%; n=21); high blood 

pressure (BP) (25%; n=19); epilepsy (27%; n=21); and emotional, nervous or psychiatric 

condition (45%; n=35) -  see Figure 4.5. Among those that reported having high BP, the mean 

age of onset was 55 years, where known (n-10; range 46-67). While, the mean age of onset of 

high cholesterol is unknown, as this data was not requested from participants. Of those 

diagnosed with diabetes (8%, n=6), all had Type 2 diabetes, with a mean age of onset at 50 

years, where known (n-4; range 40-58). Levels of reported screening among the participants 

within the last two years was high for cholesterol (83%; n=64) and blood pressure (94%; n-72). 

Testing of blood glucose (71%; n=55) and thyroid function (70%; n=54) was slightly lower.

Figure 4.5: Selected Physical and Mental Health Conditions
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c) Medication Usage

A to tal of 84% (n=65) of partic ipan ts  reported  taking one  or  nnore medications. A m edication 

w as defined as any "prescription and non-prescrip tion  medications, o ve r- the -coun ter  

medicines, vitamins, herbal a n d /o r  a lternative  medicines"; 9% (n=7) reported  taking no 

m edications and 6% (n=5) did no t know if they  took any medication.

4.2.4.Z Behavioural Health Status

a) Smoking, Alcohol and Physical Activity

Levels of cu rren t  smoking w ere  low (13%; n=10), while 43% (n-33) repo r ted  th a t  they  had taken  

an alcoholic drink in th e  last six m onths .  The majority, 73% {n-24},  repo r ted  frequency  of 

alcohol consum ption  to  be once  or  twice a m on th  (n-12) o r  less than  a m onth  {n=12) within 

th a t  specified t im efram e . On review of th e  physical activity levels, th e  majority of partic ipants 

repo r ted  th a t  they  hardly ev er  or  never  engaged  in vigorous (90%; n=69) or m o dera te ly  

energe tic  activity (66%; n=51), bu t did engage  in mildly energe tic  physical activity (70%; n=54)  

m ore  than  once  a w eek, which m ay or may no t have caused  minimal sweating a n d /o r  mild 

increase in b rea th ing  or hear t- ra te .  Sixteen p e rcen t  (a?=12) repo r ted  th a t  they  hardly eve r  or 

never  engaged  in exercise a t  any level. On review of w ho  decides  how the ir  free  t im e  is spen t ,  

52% (n=40) rep o r ted  it to  be the ir  ow n decision, for 21% (rj=16) it w as a suppor ted  choice, while 

for th e  rem aining 27% (n=21) th e  choice was d e te rm in ed  by a relative (n=2) o r  sup p o r t  staff 

(n-19).

b) Nutritional Health Status

Self-rated or  proxy appraisal of th e  hea lth fu lness  of th e  individual's overall d ie t  was very 

positive, with 94% (n-12)  selecting th e  options excellent (n = l l ) ,  very good {n-27)  o r  good 

(n=34). Four p e rcen t  (n=3) ra ted  th e ir  die t as fair and slightly less, 3% (n=2), as poor. With

respec t  to  daily food choices, 84% (n-65) rep o r ted  th a t  they  did no t consum e five or  m ore

portions of fruit and vege tab les  a day; just  over half repo r ted  th a t  they  a te  only one  portion of 

fruit a day (55%; n -4 2 )  and o ne  portion  of vege tab les  a day (53%; n=41). Snacks w ere  repo r ted  

to  be co n su m ed  daily by 77% (n-59) of participants.

c) Self-Report Body Mass Index (BMI)

On calculation of th e  partic ipants ' Body Mass Index (kg/m2) based  on self-reported  height and 

w eigh t  da ta  (n=51; 66% of th e  sam ple), 2% (n=l) w ere  classified as underw eight, 33% (n=17) fell 

within th e  normal w eight range, 31% (n=16) w ere  overweight, and 33% (n=17) w ere  obese .  Yet, 

64% (n=49) perceived them selves  (or participant) to  be a b o u t  th e  right weight, 29% (n=22) to  be 

overw eight, 6% (n-5) to  be underw eigh t ,  and 1% (n=l) provided an unclear response . The
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influences o f key covariates (e.g. age, gender) on self-report BMI are not reported due to small 

sample size. For the remaining 34% (n=26) o f the sample, BMI could not be calculated due to 

self-reported height and/or weight data not being reported by participants.

Missing BMI Data: Of the 26 participants (34% of to ta l sample) fo r whom BMI could not be 

calculated, the most common item missing was height at 88% (n=23) compared to weight at 

35% (n=9). W ithin this group (n=2S), 73% (n=lS) were women and 27% (n=7) were male; 69% 

(n=18) had a mild or moderate level o f ID, 19% (n=5) had a severe or profound ID, and the 

remaining 12% (n=3) had e ither an unverified or unknown level o f ID. Over half (58%; n=15) of 

those w ith  missing height and/or weight data were aged 60 years and over.

This completes Phase 1 o f the report.
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4.3 Phase 2: Feasibility and M easurem ent Status Data

4.3.1 Logistical Operational Matters and Briefing Checks

The return of the Measurement Communication Forms, the success of the interviewer training, 

the procedures for reaffirming consent/assent and briefing checks are presented below.

a) Measurement Communication Forms and Interviewer Training

With the exception of 10% (n=8), all of the Measurement Communication Forms were returned 

shortly, typically one or two days, after each interview was completed, as recommended. For 

the 10% outstanding, the researcher followed up on the return of the forms with the specific 

interviewers and all were submitted without delay. The operational protocol developed for 

interviewers and the practical guidance given during their training programme was deemed 

successful. No amendments were necessary and no changes are recommended to either 

component. Critical to this success was the development of both good working relationships 

and open communication between the researcher and each interviewer.

b) Procedures for Reaffirming Consent/Assent to Participate and Briefing Checks

No problems were encountered with the procedures developed to reaffirm the participant's 

willingness to take part or their withdrawal from the measurement visit. No changes were made 

or are recommended to the operational protocol. All the checks and briefings listed in the 

preparation phase of the Results Workbook were successfully completed and were deemed to 

be appropriately placed at the beginning of the visit. Similarly, no amendments were made and 

no changes are recommended. All measurements were taken at least one hour after the 

participant's last food or drink intake and after voiding, where appropriate.

4.3.2 Feasibility of Conducting Anthropometric Measurements

The main feasibility results will be presented in three ways. First, the results of operational 

feasibility will be outlined, followed by the feasibility of the measurements among eligible 

participants, and then the feasibility of valid measurement obtainment. Finally, the results of 

measured feasibility will be compared to the expected figure preset by the researcher.

a) Operational Feasibility of Anthropometric Measurements

Application of the inclusion criteria for three of the six measurements resulted in nearly 100% of 

the participants being eligible for ulna length, mid-upper arm circumference (MUAC), and 

weight measurements. For the remaining three measurements -  standing height, waist 

circumference (WC) over clothing and hip circumference (HC) -  more than two-thirds of the
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participants were eligible (>68%). For the WC measurement on bare skin, just under half of 

participants were eligible (49%; n=38). See Table 4.3 fo r a breakdown o f the percentage of 

participants eligible fo r each measurement. Although the reasons for non-eligib ility fo r each 

relevant measurement are outlined in the individual measurement status reports (e.g. see 

Height, Section 4.3.3.1), one of the main contributing factors to the lower eligibility in the 

measurements identified above was 25% (n=19) o f participants being wheelchair-users (i.e. all 

three measurements required the participant to be in a standing position).

Table 4.3: Operational Feasibility

55 71

77 100

77 100

75 97

77 100

52 68

38 49

52 68

b) Feasibility o f Measurements among Eligible Participants

Despite the in itia l e lig ib ility established fo r each measurement, the percentage o f participants 

measured varied slightly in four o f the measurements; see Table 4.4. The reduced percentages 

resulted fronn the measurements e ither being attem pted but not obtained or refused by the 

participant. M ost notable was MUAC, where only 73% (n=55) o f eligible participants were 

measured. The main contributing factor was unsuitable clothing (n=18), which resulted in the 

measurement being attem pted but not obtained (e.g. clothing-restricted view o f the acromion 

bone). The reasons fo r measurement attempts but non-obtainm ent and/or refusals are outlined 

in the measurement status reports fo r each measurement, where this status applied (e.g. see 

Height, Section 4.3.3.1 [f] to  [h]).
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Table 4.4: Feasibility o f Measurements among Eligible Participants

1 55 49 89

11 76 99

77 77 100

75 55 73

77 76 99

52 45 87

38 37 97

52 51 98

c) Feasibility of Valid Measurement Obtainment

The feasibility of valid measurement obtainment among eligible participants was examined in 

two ways. Only the participants who had two valid readings for each measurement examined 

were included in the analysis. A more detailed breakdown of the validity status is presented in 

each measurement report (for example, see Section 4.3.3.1 [c] and [e]).

At the outset, a series of binominal tests were carried out on each of the anthropometric 

measurements to evaluate if the number of successful measurements was significantly different 

from the feasibility figure of 95%. This feasibility figure was set by another study, which tested 

anthropometric measurements in a sample of people with severe and sensory disabilities 

(Waninge et at. 2009). See below the list of hypotheses tested. The results of the hypotheses 

tested are presented in Table 4.5 and are interpreted directly beneath.

d) Feasibility Hypotheses

(1) HI: Standing height will not meet the criteria o f 95% feasibility. HO: Standing height will 

meet the criteria o f 95% or higher feasibility. (2) H I: Left ulna length will not meet the criteria 

of 95% feasibility. HO: Left ulna length will meet the criteria o f 95% or higher feasibility. (3) HI: 

Right ulna length will not meet the criteria o f 95% feasibility. HO: Right ulna length will meet 

the criteria o f 95% or higher feasibility. (4) HI: Mid-Upper Arm Circumference (MUAC) will not 

meet the criteria o f 95% feasibility. HO: MUAC will meet the criteria o f 95% or higher feasibility. 

(5) HI: Weight will not meet the criteria o f 95% feasibility. HO: Weight will meet the criteria of 

95% or higher feasibility. (6) H I: Waist Circumference (WC) over clothing will not meet the 

criteria o f 95% feasibility. HO: WC over clothing will meet the criteria o f 95% or higher feasibility.
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(7) H I: WC bare skin will not meet the criteria o f 95% feasibility. HO: WC bare skin will meet the 

criteria o f 95% or higher feasibility. (8) H I: Hip Circumference (HC) will not meet the criteria o f 

95% feasibility. HO: HC will meet the criteria o f 95% or higher feasibility.

Table 4.5: Feasibility o f Valid Measurement Obtainment

Total No. o f Total No. o f Valid  

M easurem ents Measurem ents

% M easured  

Feas ib ility ***
i

i *
1
j  Expected

1 Feasibility
1

P

value

Significance

Level

Standing Height 49 34 69 <95 <.001 .05

76 75 99 >95 .101 .05

77 75 97 >95 .253 .05

55 1 96 >95 .477 .05
1

76 74 97 >95 .261 .05

45 ! 73 <95 <•001 .05

30 81 >95 .002 .05

51 49 96 >95 .527 1 .05 1

"Mid-Upper Arm Circumference * *  Waist Circumference ***Average=88.5%

i) Results fo r Hypotheses 2, 3, 4, 5 and 8 

The results indicate that there is no statistically significant difference in feasibility for ulna 

length left (p=.101) or right (p-.253), MUAC (p-.477), weight (p-.261) and HC (p=.527) to the 

feasibility criteria set in the Waninge et al. (2009) study. In other words, the proportions of the 

measurements specified do not significantly differ from the hypothesized feasibility value of 

95% set for anthropometric measurements by Waninge et al. (2009). We therefore fail to reject 

the null hypothesis in each case specified above, and conclude that the criterion of 95% 

feasibility was supported for these measures. See Table 4.5 for an overview of the findings.

ii) Results fo r Hypotheses 1, 6 and 7 

In contrast, the results for height (p=<.001) and WC over clothing (p=<.001) and on bare skin 

(p=.002) were significantly different from the hypothesized value of 95%. The percentage 

difference ranged from 14% to 26%. Height had the largest difference from the feasibility 

criteria being tested, at 26%, followed by WC over clothing at 22%, and the WC on bare skin at 

14%. We therefore reject the null hypothesis for standing height, and WC over clothing and on 

bare skin in favour of the alternative.
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A fter the series o f binomial tests w ere com pleted, the rates o f measured feasibility w ere  

com pared to expected feasibility rates. The percentage of successful m easurem ents was 

com pared to an expected feasibility rate preset by the researcher which was e ither less, g reater  

than or equal to  95% , depending on the type o f m easurem ent. The expected feasibility rate set 

fo r each anthropom etric  m easurem ent is presented in Table 4 .5. All m easurem ents except for 

WC on bare skin (81%) m et the feasibility expected (see Table 4.5).

4.3.3 Measurement Reports on the Anthropometric Measurements

The practical im plem entation  and acceptability o f each anthropom etric m easurem ent selected 

fo r the m easurem ent visit will be reported individually. The report structure is based on the  

A nthropom etric  M easurem ent Results W orkbook developed (see Appendix 21). Each report will 

contain: the m easurem ent status and related outcomes; the validity o f the results; details o f any 

difficulties encountered w ith the equipm ent, and all o ther inform ation relevant to  the  

m easurem ent visit. Finally, an evaluation of the accessible appointm ent card, inform ation  

booklet and m easurem ent showcards, and the researcher's reflections on the visit, will be 

presented. See Figure 4 .6  for a visual representation of the general reporting cycle fo llow ed.

Figure 4.6: General Outline of the Measurement Reporting Cycle

START Selected Measurement

Validity StatusI
Attempted > Not Obtained

Reasons

Valid Invalid
Measurement Measurement

Return to Start*

* Complete two rounds of this reporting cycle for each measurement, where possible 
Note: Participants may be catergorised differently each round.

Not Attempted RefusedI
Return to Start* Return to Start*

Experience of Using 
Selected Equipment

Any Other Information on 
the Measurement

Next Measurement
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4.3.3.1 Standing Height Measurement Report

a) Height Measurement Status

A total o f 55 participants (71%) attem pted the height measurement. Forty-nine participants 

(64%) had the firs t measurement reading taken and 45 participants completed the second 

measurement reading (58%). Six participants (8%) attem pted the firs t measurement, but it was 

not obtained. See Section (f) fo r the reasons for non-obtainm ent of measurements. For 22 

participants (29%) on the firs t round and 31 (40%) on the second round, the measurement was 

not attempted. See Section (g) fo r the reasons for not attem pting this measurement. None of 

the participants eligible fo r this measure refused on the firs t reading, and one participant (1%) 

refused on the second reading. The reason for this refusal is discussed in Section (h).

See Table 4.6 fo r a breakdown of the height measurement status findings. Nine o f the 55 

participants (16%) who attempted or completed the measurement required a third 

measurement, as the firs t or second reading may have been invalid and/or the difference 

between the firs t and second reading was greater than 0.5cm. The m ajority o f the 

measurements (n-A9) were conducted in either the morning (n-18; 37%; 9.00-11.59am) or mid 

to late afternoon (n=17; 35%; 3.00-5.59pm). The remaining 18% (n=9) were taken early 

afternoon (12.00-2.59pm) and the least were taken in the evening after 6pm (n=S; 10%).

Table 4.6: Height Measurement Status

Height Measured

Height Attempted Not Obtained

Height Not Attempted

Height Refused

*92%  (n=45) had duplicate m easurem ents

n(n=77) % n (n=77) %

49 64 45* 58

i  ^ 8 0 0

22 29 31 40

0 0 I  ^ ^ 1

b) Validity o f Height Measurements

Separately, 69% (n=34) o f the firs t series o f height measurements were valid and 76% (n=34) of 

the second series o f measurements were valid^^. Based on case matching o f the valid readings 

in each series, the overall validity o f the height measurement was 69%. However, o f the 69% 

(n=34) of measurements that were valid in the firs t series, 27% (n=13) experienced some

Criteria fo r validity: All standards w ere  fulfilled and (a) no problem s w ere experienced, o r (b) some adm inistration  

problem s w ere  experienced th a t required m ore atten tion  or adjustm ent.
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administration problems and similarly, this validity status applied to 31% [n -lA )  of the 

measurements in the second series. An overview of the administration problems experienced is 

presented in Section (c). Concerning invalid measurements, the rate in the first series was 31% 

(n=15) and 24% (n = ll)  in the second series; the associated reasons for invalidity are discussed 

in Section (e). See Table 4.7 for a breakdown of the validity results.

Table 4.7: Validity of Height Measurements

Measurement I 2" Measurement

No. of Measurements

No. of Valid Readings

No Problems with O.P.* Experienced 

Some Administration Problems Experienced

n 1 % n

49 64 45 58

34*  ♦ 69 3 4 ** 76

21 43 20 44

13 27 14 31

15 31 11 24No. of Invalid Readings

*O perational Protocol * *  62% (n=21) w ere  aged 40 -59  and 38%  (n=13) w ere  aged 60+ 

c) Height Problems Experienced -  Valid Measurements

The themes that emerged from the qualitative responses recorded were coded into the 

categories set out in Table 4.8 (n=14). The themes were ordered using the patterns of 

frequencies recorded (ranked from most to least frequent^). Despite these measurement 

considerations, valid readings were obtained. Insights into the details of the more frequent 

categories (Table 4.8) are presented in Appendix 34 (see Section la ), except for the category 

"problems with equipment", which will be discussed in Section (i). The findings presented 

provide future researchers with further insights into the practice of measuring height and what 

should be taken into consideration.

Reminder: The themes ranked least frequent are no less im portant than those ranked most frequent. All categories, 
irrespective of their placement, contribute equally to our overall understanding of the phenomena of interest.



Table 4.8: Height Problems Experienced, Valid Measurements

Problenns with equipment

Description of Problems Experienced - Valid Measurements

Heels not at back of baseplate, but were close

Leaning slightly

Very tall, needed a stool

Poor understanding, more support required

Head slightly titled

Not exactly in Frankfort Plane position, but very close

Negotiation with participant

Very slight slope on floor (remained within the limits set)

Joint Position

d) Conditions of the Measurement Environment

A total of 88% (n=43) of measurements were taken on linoleum/tile/wood flooring and 12% 

(n=6) on low-pile carpet. The majority of measurements, 33% (n-16), were taken in the 

living/relaxation room, followed by 24% (n=12) in the kitchen/dining room, 20% (n^lO) in the 

clinic room/classroom, 18% (n-9) in the visitors room, and 4% (n=2) in the bedroom.

e) Invalid Height Measurements

Fifteen participants (31%) in the first series and 11 (24%) in the second series had invalid height 

measurements. The main reason for this in the first and second series was the participant's 

stance -  either leaning forward and/or to the right, or their back not being straight. The second 

and third highest reasons in the first series, but significantly lower than the main reasons, were, 

respectively, participants trying but not fully understanding the procedures, and their head not 

being positioned in the Frankfort plane. Both of these reasons also featured in the list of the 

reasons for invalid measurements in the second series, but were not as frequent. Less frequent 

reasons in both the first and second series included the participant's legs not being straight, not 

standing still, and a lack of space to carry out the measurement. See Table 4.9 for a breakdown 

of the main reasons and frequency of the invalid height measurements obtained.
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Table 4.9: Reasons for Invalid Height Measurements

Leaning (forward or right) or back not straight 

Tried but did not fully understand 

Head not in the Frankfort position 

Did not stretch to fullest

Heels not close and/or close to back 

Not positioned adequately on stadiometer 

Legs not straight 

Did not stand still

Environment not ideal (lack of space) 

Other reason or comments

n (n=15*) % n (n= ll**) %

12 80 8 73

7 47 4 36

7 47 4 36

6 ' 40 3 27

6 40 6 55

4 1 27 4 36
1

3 20 2 18

1 j 7 1 9 ^

1 7 1 9

4 j 27 1 3 27

*53% (n=8) were aged 40-59 and 47% {n-7) were aged 60+, **55%  (n=6) were aged 40-59 and 45% (n=5) were aged 60+.

Also, of particular note, in the case of three of the four participants who were not positioned 

adequately on the stadiometer in the first and second series, it was recorded that their "weight 

distribution (body shape) was a significant contributing factor to the measurement being 

invalid" [1; 14; 66]. One of the other reasons noted for the invalid measurement in the first 

series, which is not specified in the table, was the participant stepping off the stadiometer 

before the final checks were completed. Other comments noted in both the first and second 

series are detailed below and relate to the equipment and the role it played in this 

measurement outcome.

Old Model: "Participant very conscious o f the side rims when stepping onto the 
stadiometer (took their time as advised) -  no need fo r side rims."  [13]

New Model: "Colour o f the baseplate did not assist the securement o f the correct 
position -  too similar to the colour o f the flooring." [66]

f) Height Measurements Attempted -  Not Obtained

Six participants (8%) attempted the height measurement in the first series but it was not 

obtained. None of the participants had this measurement status in the second series. The main 

reason for not obtaining the measurement in the first series was the participant's stance, not 

standing upright or being too stooped, followed by legs not being straight and being unsteady
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on their feet. See Table 4.10 for a breakdown of the frequencies. An exannple of one of the 

related observations recorded against this measurements status was:

"A fter the briefing and demonstration stage fo r  height measurement it  became 

clear tha t the participant's ga it was poor (wali<ing towards the stadiometer).

Although the measurement was in itia lly attempted, i t  was sensitively ceased and 

the reason fo r  ceasing the measurement was simply examined to [them], I then 

suggested skipping to the next measurement, they were happy to do so. I reminded 

[them ] tha t we can estimate their height from  their ulna length."  [65]

Table 4.10: Reasons for Height Attempted -  Not Obtained

1̂ ' Measurement

5 83

3 50

2 33

Another observation, made on two occasions as part of the measurements attempted, was that 

the headplate on the new stadiometer appeared smaller than on the older model, even though 

the participant's stance did not enable the measurement to be completed. For one of these 

participants, this seemed particularly evident due to increased weight around the hip 

circumference area, which moved their position further out from the back of the baseplate.

g) Height Measurements Not Attempted

For 22 participants (29%) in the first series and 31 participants (40%) in the second series, height 

measurement was not attempted. The main reason for this in both series was due to the 

participants being wheelchair-users. The other reasons were significantly smaller in proportion 

to the main reason, but the numbers did increase slightly in the second series of measurement, 

as can be seen in Table 4.11, particularly with participants who could not stand upright or were 

too stopped.

Could not stand upright/too stooped 

Legs not straight 

Unsteady on feet
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Table 4.11: Reasons for Height Not Attempted

Wheelchair-user

Unsteady on feet

Anthropometrist felt it would not be safe 

Did not understand the procedure 

Could not stand upright/too stooped

1** Measurement I 2" Measurement

Other reasons

n n=22) n n=31

61

10

6

10

16

Finally, in the second series, two other reasons for non-attempt with two participants were that 

one was also unable to straighten their legs as well as stand upright, while the other leaned 

slightly forward and the distribution of weight around their abdominal and hip area did not 

allow them to maximize their stance on the stadiometer in the first series of measurements 

(headplate on the new model seemed shorter). In the latter case, the warm weather on the day 

of the measurement did not assist either, but this might not have changed the outcome.

h) Height Measurements Refused

None of the eligible participants refused the first height measurement. Only one participant 

(1%) refused in the second series of measurement; no reason was given, just said "no" [25].

i) Problems with Equipment -  Height Measurement

Based on the total number of participants who attempted to have or had their height measured 

(n=55), 91% of participants (n=50) were observed having some problems with the stadiometer. 

Of these, 34 of the 38 participants (89%) experiencing problems with the stadiometer used the 

old model and 16 of the 17 participants (94%) used the new model. The qualitative responses as 

recorded were coded into the following categories, as set out in Table 4.12. The themes were 

ordered using the patterns of frequencies recorded (ranked from most to least frequent). While 

the stadiometers alone did not prevent or invalidate any height measurements, some 

difficulties were observed during the measurements process, but all were easy to surmount 

with more time, breakdown of instruction, and support. Insights into the details of the 

categories (Table 4.12) are presented in Appendix 34 (see Section lb). The findings presented 

provide useful insights into the practical application of the equipment in the field, as well as 

some considerations for future use and research.
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Table 4.12: Description of Equipment Problems -  Height Measurement

Side-rim restrictions (old model)

Description of Equipment Problems

Baseplate too small (old model)

Removal o f footprints, and colour of baseplate (new model) 

Nervousness o f participants (old and new model)

Headplate (old and new model)

A summary of the key details relating to the equipment problems is presented below.

i) Summary Description o f Equipment Problems 

In the old model, the side rims and small baseplate affected the ease of using this piece of 

equipment in practice, and, in many cases, participants appeared nervous while getting on, and 

less so getting off, the device. This problem created a greater reliance on the researcher and/or 

proxy having to support the participant in some cases, more often than would otherwise have 

been the case. While the new model did address both o f these issues, the colour o f the device 

was changed and the footprints were removed, which resulted in participants also being 

cautious using this updated device. The change in colour, which was often similar to the colour 

of flooring, meant that participants had to negotiate the placement o f the ir feet (similar to 

action tal<en by those using the old device but due to the side rims) and needed more tim e and 

support to adjust the ir feet, given the absence o f reference points (e.g. footprints). Both 

observations increased the dependency on others to assist w ith  stepping on and adjusting their 

feet on the device. However the transition on (w ith support, where needed) and o ff the device 

was much better than w ith  the old model. Lastly, the headplate on the new model was notably 

smaller, and further use may show tha t it does not take account o f the d ifferent body shapes 

(increased weight in abdominal and hip area) and stances o f an older population group.

j) Any Other Information -  Height Measurement

In 45% (n=25) o f the cases measured (n-55), additional comments were noted under the 'any 

other inform ation' question. The qualitative responses as recorded to the open-ended question 

on height were coded into categories (see Table 4.13). The themes were ordered using the 

patterns o f frequencies recorded (ranked from  most to least frequent). Insights into the details 

o f the more frequent categories (Table 4.13) are presented in Appendix 34 (see Section Ic), 

except fo r the category "type o f guidance from  proxy", which will be discussed separately in
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Section j(/7). While none of the issues affected completion of the measurement, the findings 

presented provide further insight into the measurement experience and highlight some 

considerations for future use and research.

Table 4.13: Description of Any Other Information -  Height Measurement

Description of Any Other Information

Extra guidance and support from researcher needed

Type of guidance from proxy

Time of measurement

Space as a concern

Distractions disrupting measurement

Checking floor levels

Long trousers as a barrier

Weight distribution influencing position

Joint Position

i) Status o f Proxy Support

Of all the participants who attempted the height measurement (n=55), 32 (58%) had a proxy 

present, with 29% (aj- 16) providing active support and 29% (n-16) present only. The remaining 

23 participants (42%) did not have or wish to have a proxy present for this measurement.

ii) Nature o f Proxy Support

The nature of the support captured in the qualitative observational recordings fell into four 

discrete types of support (assistance, checks, instruction, and full assistance) set out in Table 

4.14. The types of support were ordered using the patterns of frequencies recorded (ranked 

from most to least frequent).

Table 4.14: Nature of Proxy Support -  Height Measurement

Description of Proxy Support

Assisting the participant onto the stadiometer

Assisting with checks required

Instructing the participant as needed

Full assistance with measurement
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M ost support provided by proxies in this m easurem ent involved assisting the participant onto  

the stadiom eter or offering general assistance w/ith checks. Some participants received  

instructions from  the proxy but this level o f support was quite lim ited.

"Side rim was a barrier but added caution needed as the participant did not fully  

understand all o f the instructions. Mum  assisted the participant once they walked 

over to the stadiometer (e.g. stepping onto the stadiometer and position needed).

Once complete, the participant stepped o ff no problem and returned to seat." [31]

A very small num ber of cases needed full assistance w ith the m easurem ent.

Hi) Summary Description o f Any Other Information 

In a substantial num ber o f cases, extra guidance and support was required and provided by the  

researcher (m ainly related to the participant's stepping onto the stad iom eter) but few  

participants' required full assistance w ith the m easurem ent. In some cases, as expected, it was 

noted that the tim e o f day height m easurem ents are taken m ight affect outcom es. The height 

of the participant relative to the researcher was noted as causing some difficulty. Physical space 

and the standing positions o f participants created difficulty w ith  this m easurem ent. The nature  

of proxy support provided in this m easurem ent was assisting the participant onto the  

stadiom eter or offering general assistance w ith  checks. Some participants did receive 

instructions from  the proxy but this level o f support was quite lim ited. Alm ost all proxy support 

in this category involved assisting w ith m easurem ents and mostly assisting participants with  

getting on and off the baseplate, particularly w ith  the older m odel due to the side rims.

4.S.3.2 Ulna Length Measurement Report

a) Ulna Length M easurem ent Status

All 77 participants (100% ) attem pted  the ulna length m easurem ent, which consisted of both the  

le ft and right arm . Seventy-six participants (99% ) had the first and second series of 

m easurem ent readings taken. One participant (1%) attem pted  the left ulna length  

m easurem ent but it was not obtained in the first series and neither arm  was m easured in the  

second series of readings. See Section (h) fo r the reasons fo r the non-obta inm ent and non

a ttem p t w ith this participant, and Table 4 .15  fo r a breakdown o f the ulna length m easurem ent 

status findings. Two of the 77 participants (3%) w ho attem pted  or com pleted the ulna length 

m easurem ents required a third m easurem ent as the first or second reading may have been 

invalid and /o r the difference betw een the first and second reading was greater than 0.5cm .
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Table 4.15: Ulna Length Measurement Status

Left (n=77) Right (n=77) Left (n=77) | Right (n=77)

76 99 77 1 100 76* 99 1 76* 99

1 1 0 0 0 0 0 0

0 0 0 0 1 1 1 1

0 0 0 0 0 0 0 0

100% (n=76) on the left and 99% (n=76) on the right had duplicate measurements.

b) Position of Participants for Ulna Length Measurements

The majority of participants (x=63.5%) for the first and second left and right ulna length 

measurements were in a seated position, followed by standing (x=33.5%), and the fewest were 

in a lying position (x=3.25%). See Table 4.16 for a breakdown of the positions for each ulna 

length.

Table 4.16: Position of Participants for Ulna Length Measurements

1'* Measurement 2'"‘ Measurement

Left Right Left Right 1

n (n=76) % n (n=77) % n (n=76) % n (n=76) %

24 32 26 34 26 34 26 34

50*16 66 48*16 62 48*16 63 48*16 63

2*2 1 3 3*3 4 1 2*2 3 2*2 3

*=Number of wheelchair-users

c) Position of Arms for Ulna Length Measurements

The majority of participants (x=87%) for the first and second left and right ulna length 

measurements held their arms diagonally across their chest, followed by their arm positioned 

across their stomach (x=11.25%); the fewest rested their arm on a table or arm of chair (x 

=1.75%). See Table 4.17 for a breakdown of the arm positions for each ulna length side.
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Table 4.17: Position of Participant's Arm for Ulna Length Measurements

Diagonal across the Chest 

Across Stomach

Resting on Table/Arm  o f Chair

l “* M easurem ent I T'^ M easurem ent

Left Right Left Right

n (n=76) % n [n=77) % n (n=76) % n (n=76) %

66*12 87 66*12 86 67*13 88 66*12 87

7*4 9 11*7 14 7*4 9 10*6 13

3*2 4 0 0 2*1 3 0 0

*= N u m b e r of wheelchair-users

d) Validity o f Left Ulna Length Measurements

Separately, 99% o f the firs t (n=7S) and second (n=75) series o f left ulna length nneasurements 

were valid^^. Based on case matching o f the valid readings in each series, the overall validity of 

the le ft ulna length measurement was 99%. However, o f the 99% (n=75) o f measurements that 

were valid in the first series, 32% (n-24)  experienced some administration problems; similarly, 

this validity status applied to 30% (n=23) o f the measurements in the second series. An 

overview o f the administration problems experienced is presented in Section (f). For invalid 

measurements, the rate in both the firs t and second series was 1% (n= l). The associated 

reasons for invalidity are discussed in Section (g). See Table 4.18 fo r a full breakdown of the 

validity results o f the le ft ulna length measurements.

Table 4.18: Validity of Left Ulna Length Measurements

No. of Measurements

No. of Valid Readings

No Problems w ith O.P.* Experienced 

Some Adm inistration Problems Experienced

No. of Invalid Readings

‘ O perational Protocol

n % 11 %

76 99 76 99

75 99 75 99

51 67 52 68

24 32 23 30

1 1 1 1

e) Validity of Right Ulna Length Measurements

Separately, 99% of the firs t (n=76) and second (n=75) series o f right ulna length measurements 

were valid. Based on case matching o f the valid readings in each series, the overall validity of

Criteria fo r validity: All standards w ere  fu lfilled and (a) no problem s w ere  experienced, o r (b) some adm inistration  

problem s w ere  experienced th a t required m ore atten tion  or adjustm ent.
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the right ulna length measurement was 97%. However, of the 99% (n-76) of measurements that 

were valid in the first series, 31% (n-24) experienced some administration problems. Similarly, 

this validity status applied to 33% (n-25) of the measurements in the second series. An 

overview of the administration problems experienced is presented in Section (f). For invalid 

measurements, the rate in both the first and second series was 1% (n=l). The associated 

reasons for invalidity are discussed in Section (g). See Table 4.19 for a full breakdown of the 

validity results of the right ulna length measurements.

Table 4.19: Validity of Right Ulna Length Measurements

No. of Measurements

No. of Valid Readings

No. of Invalid Readings

‘ O perational Protocol

n % 1 %

77 100 76 99

76 99 1 75 99

52 68 50 66

24 31 25 33

1 1 1 1

f) Ulna Length Problems Experienced -  Valid Measurements

The themes to emerge from the qualitative responses on the left and right ulna length 

measurements recorded were coded and all but three observations (left and right ulna length) 

were the same. One of the observations on the left side, coded as the "proxy as a barrier", 

related to the non-supportive comments they made during the measurements on the left side. 

The other two observations on the right side were coded under the theme "position of 

participant's arm as a barrier", where restrictive movement or position required more time to 

take the measurement. The remaining qualitative responses of the problems experienced 

applied to both sides and were coded into the categories set out in Table 4.20 (n=25). The 

themes were ordered using the patterns of frequencies recorded (ranked from most to least 

frequent). Despite these measurement considerations, valid readings were obtained. Insights 

into the details of the more frequent categories (Table 4.20) are presented in Appendix 34 (see 

Section 2a). The findings presented provide future researchers with further insights into the 

practice of measuring ulna length and what should be taken into consideration.
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Table 4.20: Ulna Length Problems Experienced, Valid Measurements

Styloid process d ifficu lt to  locate

Description of Problems Experienced -  Valid Measurements

Arm movement hampered tim ing o f reading 

Wheelchair and seated position delayed reading 

Participant did not fu lly  understand instructions 

Breathing pattern affected tim ing o f reading

g) Invalid Ulna Length Measurements

Similarly, the reasons for the single invalid measurement (1%) on the firs t and second readings 

fo r both the right and left ulna lengths were due to the participant being unable to remain still, 

and, although the measurement was attempted, they did not fu lly  understand the procedures.

h) Ulna Length Measurements Attem pted -  Not Obtained and Not Attem pted

Only one participant (1%) during the first le ft ulna length measurement had the measurement 

attem pted but not obtained, as they did not fu lly understand the procedures. During the second 

series, measurement o f the le ft and right ulna lengths was not attempted w ith this participant 

(1%) as they did not fu lly  understand the procedure and showed anxiety.

i) Ulna Length Measurements Refused

None o f the participants refused the le ft or right ulna length measurements, 

j) Problems w ith  Equipment -  Ulna Length Measurement

Based on the total number o f participants who attem pted or had the ir ulna lengths measured 

(n=77), 42% o f participants (n-32) were observed having problems w ith  the segmometer. The 

majority of the participants (84%; n=27) experiencing problems w ith the segmometer had the 

measurement taken in a seated position (16 o f whom were wheelchair-users), while 9% were in 

a lying position (n-3;  all o f whom were wheelchair-users) and 6% (n=2) were standing. The 

remaining 58% (n=45) encountered no problems w ith the equipment selected, w ith 53% (n=24) 

o f participants measured while standing and 47% (n=21) measured in a seated position. The 

qualitative responses as recorded were coded into the categories as set out in Table 4.21. The 

themes were ordered using the patterns o f frequencies recorded (ranked from  most to least 

frequent). While the segmometer did not prevent or invalidate any ulna length measurements, 

some difficulties were observed during the measurement process, but all were surmounted
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with more time, guidance and support. Insights into the details of the categories (Table 2.21) 

are presented in Appendix 34 (Section 2b). The findings presented provide useful insights into 

the practical application of the equipment in the field, as well as some considerations for future 

use.

Table 4.21: Description of Equipment Problems -  Ulna Length Measurement

Description of Equipment Problems

Segmometertoo long

Restricted space -  poor performance

Wheelchair restrictions -  poor performance

A summary of the key details relating to the equipment problems is presented below.

i) Summary Description o f Equipment Problems 

Just under half of the participants were observed having problems with the segmometer. The 

most cited difficulty was that the segmometer was too long; the majority were in a seated 

position and the remaining few in a lying or standing position for this measurement. There were 

many cases where physical space or the participant's position in a wheelchair or lying down 

resulted in repeated observations that the segmometer's length was an impediment to taking 

the measurement with ease and minimal adjustments. No problems with the current length 

were experienced by the majority of those who stood for the measurement or by those in a

seated position where they were able to make the adjustments required.

k) Any Other Information -  Ulna Length Measurement

In 56% (n=43) of the cases measured (n=77), additional comments were noted under the 'any

other information' question. The qualitative responses as recorded to the open-ended question 

on ulna length were coded into categories (see Table 4.22). The themes were ordered using the 

patterns of frequencies recorded (ranked from most to least frequent). While none of the issues 

affected completion of the measurement, the findings presented provide further insight into 

the measurement experience and highlight some considerations for future use. Insights into the 

details of the categories (Table 4.22) are presented in Appendix 34 (see Section 2c), except for 

the category "type o f guidance from proxy", which is discussed separately in Section k(;7).
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Table 4.22: Description of Any Other Information -  Ulna Length Measurement

Description of Any Other Information

Participant adjusted position

Type of guidance from proxy
Joint Position

No obstruction with seating

Extra guidance from researcher needed

Arm-rests cause restrictions

ij Status o f Proxy Support 

Of all the participants who attempted the ulna length measurements (n=77), 50 (65%) had a 

proxy present; 21% (/i=16) of these provided active support and 44% (n=34) were present only. 

The remaining 27 (35%) did not have or wish to have a proxy present for this measurement.

ii) Nature o f Proxy Support 

The nature of the support captured in the qualitative observational recordings fell into four 

discrete types of support (positioning of arm(s), full assistance, interaction, and negative 

support) set out in Table 4.23. The types of support were ordered using the patterns of 

frequencies recorded (ranked from most to least frequent).

Table 4.23 Nature of Proxy Support -  Ulna Length Measurement

Description of Proxy Support

Positioning of participant's arm(s)

Full assistance with measurement 

Chatting to participant to distract attention 

Negative impact of support

Most of the support provided by the proxy in this measurement was concerned with assisting 

the participant with the selection of the correct arm and its positioning for the measurement. 

For some participants this support was needed for both the left and right arms and at each 

reading; for others it was the first arm only or the first round of readings only. Others, but not 

many, required full assistance (n-5), and a few participants required more interaction from the 

proxy to distract from the measurement. The negative influence (albeit inadvertent) of the 

presence of proxies during this measurement on two different visits was also recorded:
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"With some guidance (additional to briefing and demonstration) the participant 

was able to do the set o f measures independently- no proxy present, however 

on their return the participant did not respond as they had done and lool<ed to the 

proxy fo r fu ll assistance, even though positive appraisal was re-emphasized -  did 

not change the situation. The participant was also slightly distracted by s ta ff going 

off duty." [71]

"After the first set o f measures the proxy left fo r a few  moments and I decided to 

take the second set o f measurements directly afterwards with the participant's 

permission, so as to maximize the positive response at the end o f the first set. A t the 

start the proxy had stated  7 don't think [they] will do this twice' and I believe if  

there hadn't been so many uses o f 'won't, wouldn’t ' etc by the proxy I could have 

implemented the standard approach with the measurements procedures and it 

would have been potentially possible fo r the participant to hold [their] arm in the 

preferred position." [55]

Hi) Summary Description o f Any Other Information 

There were no reported obstructions with seating; participants were able to adjust their 

position in most cases, except where arm-rests on the chair caused restrictions. In some cases a 

little extra support from the researcher was required. In a number of cases, people with 

severe^^ intellectual disability were able to complete the measure independently with a little 

extra support. Where proxy support was required, the nature of that support was assisting with 

the measurement, usually helping in the positioning of arms, and occasionally chatting with the 

participant to distract their attention during the process. The negative influence of the presence 

of proxies (though there were few) during the measurement was noted.

4.3.3.3 Mid-Upper Arm Circumference (MUAC) Measurement Report

a) MUAC Measurement Status

A total of 75 participants (97%) attempted the mid-upper arm circumference (MUAC) 

measurement. Fifty-five (71%) had the first measurement reading taken and 54 completed the 

second measurement reading (70%). Twenty participants (26%) attempted the first and second 

measurement but it was not obtained. See Section (g) for the reasons for the non-obtainment of 

the measurements. For two participants (3%) in the first and second series (3%), the 

measurement was not attempted. See Section (h) for the reason for not attempting the 

measurement. None of the participants eligible for the measurement refused in the first series 

and two (3%) refused in the second. The reasons for the refusals are discussed in Section (i). See 

Table 4.24 for a breakdown of the MUAC measurement status findings. Only one of the 75 

participants (1%) who attempted or completed the measurement required a third

Rem inder: Categorised according to  ICD-10 on the National In tellectual Disability Database
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measurement, as the first or second reading may have been invalid and/or the difference 

between the firs t and second reading was greater than 0.5cm.

Table 4.24: Mid-Upper Arm Circumference (MUAC) Measurement Status

1** Measurement I 2" Measurement*

MUAC Measured

MUAC Attempted Not Obtained

MUAC Not Attempted

MUAC Refused

*  98%  (n=B4) had duplicate m easurem ents

(n=77) % n (n=77) %

55 71 54* 70

20 26 19 25

2 3 2 3

0 0 2 3

b) Position o f Participants fo r MUAC Measurements

Just over half o f the participants in the firs t and second series o f measurements stood fo r the 

measurement (x=51.5%), follow/ed closely by seated position (x=46.5%), while the fewest were 

lying down (x-2%). See Table 4.25 fo r the breakdown of the position fo r each measure.

Table 4.25: Position of Participants for MUAC Measurements

Measurement 2"'̂  Measurement

n(n=55) % n(n=54) % '

28 51 28 52

26*10 47 46

1*1 2 1*1 2

*= N u m b e r of wheelchair-users

c) Selected Arm fo r MUAC Measurements

Of the participants measured (n=55), 95% (n-52) had the measurements taken on the le ft arm 

and 5% (n=3) had the measurement taken on the right arm as the le ft was not suitable.

d) Validity o f MUAC Measurements

Separately, 98% of the firs t (n=54) and second (n=53) series o f MUAC measurements were 

valid^^. Based on case matching o f the valid readings in each series, the overall validity o f the 

MUAC measurement was 96%. However, o f the 98% (n=54) o f measurements that were valid in

Criteria fo r validity: All standards w ere  fu lfilled and (a) no problem s w ere  experienced, o r (b) some adm inistration  

problem s w ere  experienced th a t required m ore atten tion  or adjustm ent.
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the first series, 29% (n=16) experienced some administration problems. Similarly, this validity 

status applied to 24% (n=13) of the measurements in the second series. An overview of the 

administration problems experienced is presented in Section (e). For invalid measurements, the 

rate in both the first and second series was 2% (n-1)-, the associated reasons for invalidity are 

discussed in Section (f). See Table 4.26 for a breakdown of the validity results.

Table 4.26: Validity of MUAC Measurements

No. of Measurements

No. of Valid Readings

No Problems with O.P.* Experienced 

Some Administration Problems Experienced

n % n %

55 71 54 70

54 98 53 98

38 69 40 74

16 29 13 24

1 2 1 2No. of Invalid Readings

‘ O perational Protocol

e) MUAC Problems Experienced -  Valid Measurements

The themes to emerge from the qualitative responses recorded were coded into the categories 

set out in Table 4.27 (n=16). The themes were ordered using the patterns of frequencies 

recorded (ranked from most to least frequent). Despite these measurement considerations, 

valid readings were obtained. Insights into the details of the more frequent categories (Table 

4.27) are presented in Appendix 34 (see Section 3a), except for the category "segmometer too 

long", which is discussed in Section (j). The findings presented provide future researchers with 

further insights into the practice of measuring MUAC and what should be taken into 

consideration.
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Table 4.27: MUAC Problems Experienced, Valid Measurements

Arm movement hampered reading

Wheelchair position delayed reading
Joint Position

Negotiating with participant

Segmometer too long

Clothing hampered process

Joint Position
Umited space as a barrier

Proxy as a barrier

Did not fully understand the instructions

f) Invalid MUAC Measurements

The reason for the single invalid measurement on the first and second series of readings was 

the same: the participant not wearing suitable clothing for the measurement.

g) MUAC Measurements Attempted -  Not Obtained

The main reason for the attempt but non-obtainment of the MUAC measurement among 

eligible participants (n=75) in the first and second series of readings was the participants (n=18; 

24%) wearing unsuitable clothing (e.g. restrictive clothing -  unable to see the location of the 

acromion bone for landmarking and clothing was covering or on the midpoint), while one of 

these participants was also unable to stand still for the measurement (see Table 4.28). For other 

participants in the first round of readings (n=2), one did not like the tape measure on their arm;

for another, it was not possible in the first and second round (n=l) to measure the length of

their arm with the segmometer due to their position in bed. It was possible to measure with the 

tape but this deviated from the protocol, so the reading was not included in the analysis. A 

shorter segmometer might have made this measure possible (and valid).

Table 4.28: MUAC Measurement Attempted -  Not Obtained

1** Measurement I Z"** Measurement

n (n=20)

Unsuitable clothing

Did not remain still

Other reason

*=Number of wheelchair-users

90

5

10

n (n=19)

18*6

1

1

95

5

5
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On review of th e  codes  in this category  and cross-referencing with th e  m easu red  and es t im a ted  

BMI scores using s tanding height and ulna length respectively to g e th e r  with m easu red  weight, 

only th re e  partic ipants  in th e  first and second series  did not have e i the r  BMI scores.

h) MUAC M e a su re m e n ts  Not A ttem pted

The reasons for th e  n o n -a t te m p t  of this m e a s u re m e n t  with tw o  partic ipants (3%) w ere  th e  

sam e  for th e  first and second  series of m e a su re m e n ts .  One participant did no t  und e rs tan d  th e  

p rocedure  and w as anxious a b o u t  th e  m ea su re m e n t ,  so it was not a t te m p te d .  The second 

partic ipant was wearing unsuitable  clothing on th e  day of th e  m e a su re m e n t  visit; had suitable 

clothing been  worn, a valid m e a s u re m e n t  could have b een  achieved.

i) MUAC M e a su re m e n ts  Refused

None of th e  eligible partic ipants  (n=7S) refused during th e  first series of m ea su re m e n ts .  Two 

partic ipants  (3%) refused in th e  second  series; o ne  did not like th e  m e a s u re m e n t  (i.e. th e  

m easuring  ta p e  being placed around  his arm) and th e  o th e r  was no t in te res ted . For th e  

partic ipant w ho  w as not in te res ted , th e  qualitative response  recorded  and rep o r ted  below  gives 

an insight into th e  visit:

"... f e l t  the n ega tive  com m en ts from  the proxy (albeit inadverten t) did n o t help bu t 

m a yb e  the participant wos tired o f  the m easu rem en ts -  difficult to  know. [They] 

had respon ded  positively w/hen the proxy's com m en ts could be deflected , w here  

re leva n t"  [55]

j) P roblem s with Equipm ent -  MUAC M e a su re m e n t

Based on th e  to tal n u m b e r  of partic ipants  w ho  a t te m p te d  or had the ir  MUAC m easu red  (n=75), 

29% (n-22) w ere  observed  having p roblem s with th e  e q u ip m e n t  ( s eg m o m ete r  only). No 

p rob lem s w e re  en c o u n te re d  with th e  m easuring ta p e  excep t with o n e  partic ipant w ho  did not 

like th e  ta p e  placed a round  the ir  a rm  in th e  second series of m easu rem en ts ,  and refused th e  

m e a s u re m e n t  (1%). The majority of th e  partic ipants (77%; n=17) experiencing problem s with 

th e  eq u ip m e n t  w e re  wheelchair-users ;  all of th e s e  had th e  m e a s u re m e n t  a t te m p te d  or taken  in 

a se a te d  position, excep t for tw o  partic ipants  w h o  w ere  in a lying position. The remaining five 

partic ipants  (23%) w ere  s ea ted  for th e  m easu rem en t .  A total of 71% (n=53) e n c o u n te red  no 

p rob lem s with th e  eq u ip m e n t  se lected , with 62% (n=33) of partic ipants  w ho  a t te m p te d  th e  

m e a s u re m e n t  in a s tanding position, and 38% (n-20) in a se a te d  position and able  to  m ake any 

necessary  ad jus tm ents .
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The qualitative responses as recorded were coded into the categories set out in Table 4.29. The 

themes were ordered using the patterns of frequencies recorded (ranked from most to least 

frequent). While the segmometer did not prevent (except in one case but it was not the only 

contributing factor, as a shorter segmometer might not have worked either due to their position 

in bed) or invalidate any MUAC measurements, some difficulties were observed during the 

measurements process, but all were surmounted with more time, guidance and support. 

Insights into the details of the categories (Table 4.29) are presented in Appendix 34 (see Section 

3b). The findings presented provide useful insights into the practical application of the 

equipment, as well as considerations for future use.

Table 4.29: Description of Equipment Problems - MUAC Measurement

Description of Equipment Problems

Segmometer too long

Problems with wheelchair or seated position (segmometer length) 

Problems with lying position if unable to adjust (segmometer length)

A summary of the key details relating to the equipment problems is presented below.

i) Summary Description o f Equipment Problems 

No problems were observed with the measuring tape except with one participant who decided 

that they did not like the tape around their arm in the second series of measurements. Just over 

a quarter of participants were observed having problems with the segmometer. Similarly to the 

ulna length measurement, the most cited difficulty was that the segmometer was too long. The 

majority were in a seated position for the measurement and the fewest in a lying position. Of 

those seated, just over three-quarters were in a wheelchair and there was often insufficient 

room to adjust and/or to accommodate the segmometer, which proved too long in many 

instances. Although the lying position was only encountered twice, difficulties were recorded 

w ith this position and the equipment, particularly for one of the participants who was unable to 

make the adjustments needed (measurement attempted but not obtained).

k) Any Other Information -  MUAC Measurement

In 60% (n-A5) of the cases where the MUAC was measured or measurement was attempted 

(n=7S), additional comments were noted under the 'any other information' question. The 

qualitative responses as recorded to the open-ended question on MUAC were coded into 

categories (see Table 4.30). The themes were ordered using the patterns of frequencies
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recorded (ranked from most to least frequent). While all but the first category had no impact on 

completing the measurement, the findings presented provide further insight into the 

measurement experience and highlight some considerations for future use. The first category, 

'clothing', significantly affected the success of completing this measurement. Had suitable 

clothing been worn, the total number of measurements completed would most likely have 

increased. Insights into the details of the more frequent categories (Table 4.30) are presented in 

Appendix 34 (Section 3c), except for the category "type o f guidance from proxy", which will be 

discussed separately in Section k(;V).

Table 4.30: Description of Any Other Information -  MUAC Measurement

Description of Any Other Information

Clothing as a factor

Participant adjusted for segmometer

Type of guidance from proxy

Participant's position as a factor

Participant's weight as a factor

Extra guidance needed from researcher

Administration as a factor
Joint Position

i) Status o f Proxy Support

Of all the participants who attempted the MUAC measurement (n=75), 49 (65%) had a proxy 

present, with 17% (n=13) of these providing active support and 48% (n=36) present only. The 

remaining 26 cases (35%) did not have or wish to have a proxy present for the measurement.

ii) Nature o f Proxy Support

The nature of the support captured in the qualitative observational recordings fell into five 

discrete types of support (positioning of arms, interaction, general support, full assistance, and 

negative support) as set out in Table 4.31. The types of support were ordered using the patterns 

of frequencies recorded (ranked from most to least frequent).
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Table 4.31 Nature of Proxy Support -  MUAC Measurement

Description of Proxy Support

Positioning of participant's arms

Emotional support Joint Position

General support with measurement

Full assistance with the measurement

Negative impact of support

Most observations under 'nature of support from proxy' related to supporting the position of 

the participant's arm and general support, such as holding the participant's sleeve up to assist 

with the first part of the measurement, and the provision of emotional support by the proxy and 

researcher.

"We sang fo r most o f this measurement. Participant said [they] did not like the 3rd 
MUAC measurement after the tape was released, which was probably due to me 
[the researcher] not singing at the end o f the measure while taking the reading -  
participant preferred everyone singing and a high level o f interaction was needed 
throughout. Proxy stood beside participant singing too." [24]

In very few/ cases, the observations noted that full assistance was needed (n=2j. There was also 

one incident of negative (albeit inadvertent) support from the proxy:

"Participant adjusted [their] position in the chair fo r the measurement. 
Negative/disempowering comments were a significant influencing factor in [their] 
disinterest in the second measure -proxy was not conscious o f the potential impact, 
and positive deflection was not always successful." [55]

Hi) Summary Description o f Any Other Information 

The most cited observation concerned the participant's clothing being unsuitable for the 

measurement, which resulted in a source of difficulty but mostly in a barrier to completing a 

valid measurement. As with previous measurements (ulna length), there were many positive 

observations of the participant adjusting position for the segmometer. However, there was a 

similar level of recordings of the participant's position as a factor that impeded but did not 

prevent a valid measurement. There were also observations recorded noting that, where the 

participant was thin or slender, the acromion bone was easy to locate. This suggests that, 

although there were no incidences of too much weight being recorded as a factor, this might be 

a problem if the participant was heavy. The small number of other observations concerned 

physical space, the participant needing further guidance, and an administration issue (where

147



the appointment card did not arrive, resulting in the participant not getting the final reminder 

about wearing short sleeves). Most observations concerning the nature of proxy support related 

to supporting the position of the participant's arm and helping with the measurement, but very 

few cases required full assistance. The provision of emotional support by the proxy and 

researcher was also recorded, and one incident of negative support from the proxy.

4.3.3.4 Weight Measurement Report

a) Weight Measurement Status

A total of 77 participants (100%) attempted the weight measurement. Seventy-six (99%) had the 

first measurement reading taken and 74 completed the second reading (96%). One participant 

(1%) attempted the first, but it was not obtained. See Section (f) for the reasons for non- 

obtainment of the measurements. For two participants (3%) in the second series, the 

measurement was not attempted; see Section (g) for the reasons. None of the participants 

eligible for this measurement refused in the first series while one participant (1%) refused in the 

second series; the reason for this refusal is discussed in Section (h).

Table 4.32 shows a breakdown of the weight measurement status findings. Four of the 77 

participants (5%) who attempted or completed the measurement required a third measurement 

as the first or second reading may have been invalid and/or the difference between the first and 

second reading was greater than 0.5kg. Most of the weight measurements (n=76) were 

conducted in either the morning (n-27; 36%; 9.00-11.59am) or mid to late afternoon (n-24; 

32%; 3.00-5.59pm). The remaining 25% (n=19) were taken in the early afternoon (12.00- 

2.59pm) and the fewest in the evening after 6pm (n=6; 8%).

Table 4.32: Weight Measurement Status

n(n=77) | % n(n=77) %

76 99 74* 96

1 1 0
1 °

0 0 2 3

0 0 1 1 1

*97% (n=74) had duplicate measurements
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b) Position o f Participants fo r W eight Measurements

The majority o f the participants measured (n=7S) fo r the firs t and second measurement were in 

a standing position (x=74%), followed by a seated position (x=26%), o f whom 19 (95%) were 

wheelchair-users in the first series o f measurements and 18 (95%) in the second series. See 

Table 4.33 for a breakdown of the positions for the firs t and second weight measurements.

Table 4.33: Position of Participants for Weight Measurements

Standing

Sitting

1̂ ' Measurement I 2'"' Measurement

n (n=76) % 1n(n=74) j %

56 74 55 7 4

20* 26 19** 26

•users **n=d 8  wheelchai r-users

c) Validity of Weight Measurements

Separately, 99% of the first (n=75) and 100% (n=74) o f the second series o f weight 

measurements were valid^'*. Based on case matching o f the valid readings in each series, the 

overall validity o f the weight measurement was 97%. However, of the 99% (n=75) of 

measurements that were valid in the firs t series, 16% (n=12) experienced some administration 

problems. Similarly, this validity status applied to 15% (n = ll)  of the measurements in the 

second series. An overview o f the administration problems experienced is presented in Section 

(d). For invalid measurements, the rate in the first series was 1% (n= l); the associated reasons 

for this invalidity are discussed in Section (e). None of measurements in the second series was 

invalid. See Table 4.34 for a full breakdown o f the valid ity results.

Table 4.34: Validity of Weight Measurements

Measurement I 2 " ' '  Measurement

No. of Measurements

No. of Valid Readings

No Problems w ith O.P.* Experienced 

Some Administration Problems Experienced

No. of Invalid Readings

•“Operational Protocol

n 1 % n %

76 99 74 96

75 1 99 I 100

63 83 63 85

12 16 11 15

1 1 0 0

Criteria for validity: All standards were fulfilled and (a) no problems were experienced, or (b) some administration 
problems were experienced that required more attention or adjustment.
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d) Weight Problems Experienced -  Valid Measurements

The themes to emerge from the qualitative responses recorded were coded into the categories 

set out in Table 4.35 (n=12). The themes were ordered using the patterns of frequencies 

recorded (ranked from most to least frequent^^). Despite these measurement considerations, 

valid readings were obtained. Insights into the details of the more frequent categories (Table 

4.35) are presented in Appendix 34 (see Section 4a), except for the category "limited space fo r  

wheelchair scale", which is discussed in Section (i). The findings provide future researchers with 

further insights into the practice of measuring weight and what should be taken into 

consideration.

Table 4.35: Weight Problems Experienced, Valid Measurements

Description of Problems Experienced -  Valid Measurements

Limited space for wheelchair scale

Negotiation with participant

Kept shoes/jum per on during measurement

Looked down or moved feet

Very slight slope on floor (remained within the limits set)

Measurements taken consecutively
Joint Position

e) Invalid Weight Measurements

The reason for the single invalid measurement on the first series of measurements was the 

participant leaning on the proxy for support, which affected the reading. The qualitative 

response from this case was:

"Although the participant was not a wheelchair-user, the use o f the wheelchair 
scale may have [led] to a valid reading but the set-up in the room was not possible.
This case represents a good example o f one o f the benefits o f a clinic set-up i.e. 
where all the equipment would be set up with the props needed to assist and 
maximize the potential o f visits." [35]

f) Weight Measurements Attempted -  Not Obtained

The reason for the single weight measurement that was attempted but not obtained in the first 

series was the participant being distracted in their environment and losing interest in the 

measurement. The qualitative response from this case was:

“  Reminder: The them es ranked least frequent are no less im portant than those ranked most frequent. All categories, irrespective 
of their placement, contribute equally to  our overall understanding of the phenomena of interest.
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"Participant saw the support s ta ff bringing out tea and biscuits when [they] were 

half way to the f la t  scale and turned back and sat down fo r  tea -  lost interest in this 

measurement." [48]

Following the disruption, the researcher was unable to successfully re-engage the participant on 

this measurement, so the next measure was discussed, demonstrated and undertaken.

g) Weight Measurements Not Attempted

Two of the reasons for the non-attem pt of this measurement with two participants (3%) in the 

second series of measurement were the same. The researcher felt it would not be safe, and the 

participant did not understand the procedure. One of the participants seemed tired by the 

second round of measurements and not steady on their feet. The other participant shook the 

bar on the wheelchair scale a few seconds after the first reading and continued, which meant 

the monitor would not remain still; this was likely to continue, so it was deemed to be the 

participant's way of expressing their wish to cease measurements.

h) Weight Measurements Refused

None of the eligible participants (n -77) refused during the first series of measurements. One 

participant (1%) refused in the second series, but no reason was given. The qualitative response 

recorded gives an insight into the visit:

"Participant lost interest in this measurement after the firs t attem pt earlier [staff 

brought tea and biscuits into the room fo r all the service users] and did not want to 

take part in the second measure -  non verbal cues. Room was not suitable; a lot of 

distractions but [they] opted to have the measurements taken in the living room ."

[48]

i) Problems with Equipment -  Weight Measurement

Based on the total number of participants who attem pted or had their weight measured (n=77), 

14% (n = ll)  of the records had reported problems with the equipment, mainly relating to the 

wheelchair scale (n=10). Notably, 21 other participants used the wheelchair scale, but it had 

already been set up for use. The wheelchair scale was not required or set up in any offsite 

community or family homes, but was used at onsite service settings (i.e. units, houses and a day 

centre). The qualitative responses as recorded were coded into the categories set out in Table 

4.36. The themes were ordered using the patterns of frequencies recorded (ranked from most 

to least frequent). While the scales (wheelchair and flat scales) did not prevent or invalidate 

(except for one case; the flat scale proved unsuitable for the participant) any of the weight 

measurements, some difficulties were observed in the set-up stage and during the 

measurement process. Even though the difficulties were surmounted with more time (except in
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one case, as the flat scale could not be replaced with the wheelchair scale due to physical 

space), the transfer of the wheelchair scale to the specified location was not easy and very 

physically dennanding on the researcher. Insights into the details of the more frequent 

categories (Table 4.36) are presented in Appendix 34 (see Section 4b). The findings provide 

useful insights into the practical application of the equipment, as well as considerations for 

future use.

Table 4.36: Description of Equipment Problems -  Weight Measurement

Description of Equipment Problems

Logistics as a factor with wheelchair scale

Space as a factor with wheelchair scale

Errors with wheelchair scale

Uncomfortable on flat scale

Participant walking and standing abilities as a factor
Joint Position

i) Summary Description o f Equipment Problems 

The single biggest recorded difficulty with equipment in the weight category was with the 

logistics of moving the wheelchair scale from a vehicle to the participant's home /  specified 

location by oneself and often into confined spaces. Despite these logistical difficulties, it was 

observed that the wheelchair scale was more comfortable for the participant and definitely a 

preferred option, especially if the scale was already in situ. Physical space was recorded as 

problematic in many observations, when using the wheelchair scale, with a need to move 

furniture to set up the wheelchair scale in a participant's home /  specified location. Other 

observations, although very few, related to a technical issue with the wheelchair scale, which 

was resolved, and the participant's reported ability to stand and walk being inconsistent with 

the interviewer's notes on the Measurement Communication Form, which led to the wrong 

scale being initially set up; this was also resolved except in one case where the location of the 

plug for the wheelchair scale was not suitable.

j) Any Other Information -  Weight Measurement

In 56% (n=43) of the cases where weight was measured and/or attempted (n-77), additional 

comments were noted under the 'any other information' question. The qualitative responses 

recorded to the open-ended question on weight were coded into categories (see Table 4.37). 

The themes were ordered using the patterns of frequencies recorded (ranked from most to 

least frequent). While none of the issues affected completion of the measurement, the findings
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presented provide further insight into the measurement experience and highlight some 

considerations for future use. Insights into the details of the more frequent categories (Table 

4.37) are presented in Appendix 34 (see Section 4c), except for the category “type o f guidance 

from  proxy", which is discussed in Section j(//).

Table 4.37: Description of Any Other Information -  Weight Measurement

Description of Any Other Information

Type of guidance from proxy

Wheelchair scale already set up by researcher

Weight of w/heelchair or seat

Researcher supporting the participant onto the scales

Participant shoes as a factor

Medical observations

Floor levels as a factor
Joint Position

ij Status o f Proxy Support 

Of all the participants who attempted the weight measurement {n-77), 50 (65%) had a proxy 

present, with 31% (n=24) of these providing active support and 34% (n-26) present only. The 

remaining 27 participants (35%) did not have or wish to have a proxy present for this 

measurement.

ii) Nature o f Proxy Support 

The nature of the support captured in the qualitative observational recordings fell into five 

discrete types (assisting the participant on and o ff the scales [wheelchair and flat scales], 

assisting the participant on or off the scales, standing beside the participant, providing guidance 

only, and full assistance), as set out in Table 4.38. The types of support were ordered using the 

patterns of frequencies recorded (ranked from most to least frequent).
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Table 4.38: Nature of Proxy Support -  Weight Measurement

Supporting the participant on and off the scales (wheelchair and flat scales)

Description of Proxy Support

Supporting the participant on or off the scales (wheelchair and flat scales)

Standing beside the participant during the measurement

Guidance only provided

Full assistance with measurement
Joint Position

The most cited type of support was supporting the participant on and off the scales (wheelchair 

and flat scales). A total of 67% (n=12) of participants (rj=18) requiring this type of support were 

wheelchair-users. In a few cases, participants required support getting on or off the scales'. The 

provision of emotional support was also recorded a few times:

"Proxy and I stood beside [them] fo r reassurance during this measurement." [25]

The type of support least given or required was general guidance {n=l) and full assistance with 

the measurement (n=l).

Hi) Summary Description o f Any Other Information 

The most consistent and frequently recorded observation was the provision of assistance given 

to the participant moving on and off the scales (wheelchair and flat scales) by the proxy and, 

with less frequency, the researcher. The nature of proxy support was almost exclusively 

restricted to moving the participant on and/or off the scales. The type of proxy support least 

recorded was the provision of emotional support and guidance only. Only one participant 

required the full assistance of the proxy (which led to an invalid measurement). A high number 

of observations were also recorded on the use and benefits of the wheelchair scale for all 

participants when it was already set up. The weights of wheelchairs were calculated in one of 

three ways: by weighing the wheelchair before or after use (the same strategy was applied for 

seats used); the weight was taken from records by proxies, or the weight was taken from the 

manufacturer's stamp. In cases where the participants wanted to keep their shoes on during the 

measurement, it was noted that a protocol to weigh the shoes separately should be in place; 

this process was followed in these instances. The importance of checking levels of flooring, as 

outlined in the protocol, was noted. Medical-related observations were also made during the 

measurement process.
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43 .3 .5  Waist Circumference (WC) Measurement (Single Layer of Clothing) Report

a) WC Measurement Status

A to ta l o f 52 participants (68%) attem pted the waist circumference measurement. Forty-five 

(58%) had the first measurement reading taken and 44 completed the second reading (57%). 

Seven participants (9%) attem pted the first and tw o (3%) the second measurement, but it was 

not obtained. See Section (g) fo r the reasons fo r non-obtainment of the measurements. For 25 

participants (32%) in the first series and 31 (40%) in the second series, the measurement was 

not attem pted. See Section (h) fo r the reasons for not attem pting this measurement. None of 

the participants eligible fo r this measurement refused in the firs t or second series of 

measurements. See Table 4.39 for a breakdown o f the waist circumference measurement status 

findings.

Five o f the 52 participants (10%) who attem pted or completed the measurement required a 

th ird measurement as the firs t or second reading may have been invalid and/or the difference 

between the first and second reading was greater than 0.5cm.

Table 4.39: Waist Circumference (WC) Measurement Status

1'* Measurement I 2" Measurement*

n(n=77) % | n(n=77)

45 58 44* 57

7 9 2 3

25 32 31 40

r 0 0 0 0

*  98% (n=44) had duplicate measurements

b) Side and Position o f the Participants fo r WC Measurements

Of those measured (n=45), the m ajority o f participants (n=41; 91%) had the measurement taken 

on the right side o f the body while standing, which was the preferred option. The remaining 9% 

(n=4) had the measurement taken on the le ft side, in a standing position. The le ft side was 

selected fo r these participants mainly due to the ir stance and the unsuitability o f the right side.

c) Thickness of the Single Layer o f Clothing

Based on all measurements taken (n=45), the mean thickness o f the participants' single layer of 

clothing was 0.527mm (range 0.2mm to 1.4mm). Removing the invalid cases (n-12), the mean 

thickness o f the ir single layer o f clothing was 0.458mm (n=33; range 0.2mm to  1.0mm).

155



d) Validity o f W C M easurem ents

Separately, 73% of the first (n -3 3 ) and 75% (n=33) o f the second series of w aist circum ference  

(WC) m easurem ents w ere valid^®. Based on case matching of the valid readings in each series, 

the overall validity o f the WC m easurem ent was 73%. How ever, o f the  73%  (n=33)  o f 

m easurem ents that w ere valid in the first series, 36% (n=16)  experienced some adm inistration  

problems. Similarly, this validity status applied to 36% (n=16) o f the m easurem ents in the  

second series. An overview  of the adm inistration problems experienced is presented in Section 

(e). For invalid m easurem ents, the rate in the first and second series was 27% (n=12)  and 25%  

( n = l l )  respectively. The associated reasons for invalidity are discussed in Section (f). See Table 

4.40 for a breakdown of the validity results.

Table 4.40: Validity of WC Measurements

Measurement I 2"'* Measurement

45 58 44 57

33 73 33 75

No Problems with O .P .* Experienced 17 38 17 39

Some Adm inistration Problems Experienced 16 36 16 36

12 27 11 25

‘ Operational Protocol

e) W C Problems Experienced -  Valid M easurem ents

The them es to em erge from  the qualitative responses recorded w ere coded into the categories 

set out in Table 4.41 (n=16). The them es w ere ordered using the patterns of frequencies  

recorded (ranked from  most to least frequent). Despite these m easurem ent considerations, 

valid readings w ere obtained. Insights into the details of the more frequen t categories (Table 

4.41) are presented in Appendix 34 (see Section 5a). The findings provide fu ture researchers 

with fu rther insights into the practice o f measuring W C and w hat should be taken into  

consideration.

Criteria for validity: All standards were fulfilled and (a) no problems were experienced, or (b) some administration 
problems were experienced that required more attention or adjustment.
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Table 4.41: WC Problems Experienced, Valid Measurements

Clothing hampered process

Description of Problems Experienced -  Valid Measurements

Movement hampered reading

Difficulty locating iliac crest
Joint Position

Participant's position as a factor

Breathing pattern impeded process

Limited space as a factor

f) Invalid WC Measurements

The main contributing factor to the invalid measurements in the first and second series w/as 

unsuitable clothing; in particular, polyester clothing caused the tape to slide off the landmark 

and the thickness of non-polyester clothing made it difficult to palpate the edge of the iliac crest 

(mean thickness 0.717mm; range of thickness 0.4mm to 1.4mm). The next most frequent 

reason for invalid measurements in the first series was the movement of participants, which 

either reflected them being curious about the measurement and looking down at the tape 

measure, and/or not standing still. An example of a situation where the surrounding 

circumstances did not assist the participant and/or measurement process is recorded below.

"... looking down at what I was doing and the methods o f distraction/engagennent 
were not working (proxy also asked how many more measurements are there?). A t 
the beginning o f the measure, the proxy repeated the non-supportive comments 'xx 
wouldn't like' etc even though the participant seemed engaged during the briefing 
and demonstration - 1 said let's see what (the participant) would like to do." [32]

Both of these reasons were also apparent in the second series of measurements but to a lesser 

extent. The other reasons of similar frequency that contributed to invalid measurements in the 

first and second series included: arms not being in the correct position; participant trying but 

not fully understanding the measurement; being unable to locate the specific edge of the iliac 

crest; holding their breath, and posture difficulty (leaned forward). See Table 4.42 for a 

breakdown o f the type and frequency of invalid reason(s) for this measurement.
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Table 4.42: Invalid Waist Circumference Measurements

Measurement I 2 " “̂  Measurement

Unsuitable clothing

n(n=12)

58

n (n=ll)

64

3 25 2 18

3 25 2 18

2 17 2 18

2 17 2 18

2 17 1 ^
18

1 8 1 9

1 8 1 9

g) WC Measurements Attempted -  Not Obtained

The reasons for the attempts but non-obtainment {n=7; 9%) in the first series of measurements 

are classified under three themes: unable to locate the iliac crest, double layer of clothing, and 

loss of interest. The majority of the cases (n=4) were classified under the first theme, and the 

reasons were: unsuitable clothing, body weight distribution in the abdominal area, and two 

participants leaning slightly forward. Although one of the participants who leaned forward was 

able to locate their iliac crest during the demonstration stage, it was not possible to locate it at 

the time of measurement. Under the theme 'double layer of clothing', two participants (n=2) 

wore two layers of clothing and did not wish to have the measurement taken over a single layer 

only, so that a valid reading could be taken. Lastly, one participant (n=l) lost interest after they 

located the approximate area (reason unknown); although they did not wish to continue, they 

were happy to move on to the next measure. In the second series of measurements (n=2; 3%), 

the reason for the attempts but non-obtainment was due to clothing attire; both participants, 

wearing two layers of clothing, did not wish to hold up or take off the second item, which was a 

jumper in one case and a waistcoat in the other case.

h) WC Measurements Not Attempted

The main reason for the non-attempt of the waist circumference measurement in the first 

(n=25; 32%) and second series (n=31; 40%) of measurements was due to 19 participants being 

wheelchair-users. Less frequently coded reasons included the participant not being able to 

stand comfortably, poor gait or posture (leaning forward), unsuitable clothing, and emotive
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responses. Under the theme 'unsuitable clothing', it was noted that one of the participants 

wore suspenders with clothing underneath, and that "the avoidance o f wearing suspenders 

needs to be included beside belts on the appointment card" [72] for measurement visits in the 

future. Only one of the eligible participants did not understand the procedures and 

measurement was not attempted. By the end of the second series of measurements, one 

participant was tired, and another two were disengaged; one was anxious to get finished in time 

for lunch and the other seemed to have had enough and was not supported by the proxy. The 

corresponding qualitative observation was:

"Similar comments made by proxy, said [they] would not take o ff [their] jacket 
again, even though [they] had taken it  o ff previously when requested. The 2nd 
measurement was not attempted as the participant had disengaged in the process 
-  had put [their] jacket back on and moved away. The proxy's comments did not 
provide the most optimal conditions fo r the visit. I'm not sure the proxy even noted 
how negative the comments were even when they were deflected and converted to 
positive comments." [55]

Finally, one of the participants did not like the measurement and wanted to skip it, so it was not 

attempted, but was happy to continue and complete the remaining measurement. See Table 

4.43 for a breakdown of the type and frequency of the reasons for the non-attempts.

Table 4.43: Reasons for Non-Attempt of the WC Measurement

1** Measurement I 2" Measurement

n{n=25) % n (n=31) %

19 76 19 61

2 8 2 6

2 8 3 10

2 8 3 10

1 4 1 3

0 0 3 10

0 0 1 3

i) WC Measurements Refused

None of the eligible participants (n=52) refused the WC measurement during the first or second 

series of measurements.
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j) Problems with Equipment -  WC Measurement

Based on the total number of participants who attempted or had their WC measured (n=52), 

none experienced any problems with the measuring tape selected.

k) Any Other Information -  WC Measurement

In 81% (m=42) of the cases where WC was measured and/or attempted (n=52), additional 

comments were noted under the 'any other information' question. The qualitative responses as 

recorded to the open-ended question on WC were coded into the categories set out in Table 

4.44. The themes were ordered using the patterns of frequencies recorded (ranked from most 

to least frequent). All but the first category had no impact on completing the measurement. 

Insights into the details of the more frequent categories (Table 4.44) are presented in Appendix 

34 (see Section 5b), except for the category "type o f guidance from  proxy", which will be 

discussed in Section k(//). The findings presented provide further insight into the measurement 

experience and highlight some considerations for future use. The first category, 'clothing', 

significantly affected the success of completing this measurement. Had suitable clothing been 

worn, the number of valid measurements would most likely have increased.

Table 4.44: Description of Any Other Information -  WC Measurement

Description of Any Other Information

Clothing as a factor 

Type of guidance from proxy 

Sensitivity with participant 

Additional support from researcher

i) Status o f Proxy Support

Of all the participants who attempted the WC measurement (n=52), 31 (60%) had a proxy 

present, with 13% (n-7) of these providing active support and 46% (n-24) present only. The 

remaining 21 participants (40%) did not have or wish to have a proxy present for this 

measurement.

ii) Nature o f Proxy Support

The level of support given by or required from proxies for this measure was very small. The 

nature of the support captured in the qualitative observational recordings fell into four discrete 

types of support (general support, interaction, emotional support, and negative support) as set
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out in Table 4.45. The types of support were ordered using the patterns of frequencies recorded 

(ranked from most to least frequent).

Table 4.45 Nature of Proxy Support -  WC Measurement

Description of Proxy Support

General support with measurement

Provided distraction

Emotional support
Joint Position

Negative support

General support -  such as standing beside the participant, holding the second layer of clothing 

up, and assisting with the placement of the tape measure -  was the main type of support 

provided. This was followed closely by the provision of emotional support (holding the 

participant's hands) and interacting with participants, so as to distract them from looking down 

at the tape measure during the measurement. One incident of negative (albeit inadvertent) 

support from a proxy involved negative/disempowering comments (for example, the participant 

"w ill not take o ff their jacket"), which did not provide optimal conditions for the measurement 

process or the delivery approach developed to empower participants.

Hi) Summary Description o f Any Other Information 

The most cited observation concerned the participant's clothing being unsuitable for the 

measurement, which resulted in either a source of difficulty or a barrier to completing a valid 

measurement. The level of proxy support required for this measurement was limited; its nature 

was mainly general assistive support (e.g. holding up second layer of clothing), followed by 

interaction with the participant in the form of emotional support (e.g. holding hands during the 

measurement) and distraction (e.g. chatting) from looking down at the tape measure. 

Consistent with other measurements, one participant had inadvertently negative support from 

the proxy who stated that the participant would not complete the action required. The 

importance of managing the measurement sensitively and of including this sensitivity reminder, 

not only in the operational protocol, where this is currently stated, but also in training was 

noted. The level of extra support needed from the researcher was very limited.
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4.3.3.6 Waist Circumference (WC) Measurement (Bare Skin) Report

a) WC Measurement on Bare Skin Status

Towards the end o f the measurement visit, a to ta l o f 37 participants (48%) attem pted the waist 

circumference measurement on bare skin. All o f these participants (100%; n=37) also completed 

this measurement over a single layer o f clothing. Thirty-seven participants had the first 

measurement reading taken (48%) and 33 completed the second reading (43%). For 39 

participants (51%) in the first series and 44 (57%) in the second series, the measurement was 

not attempted. See Section (d) fo r the reasons fo r not attem pting this measurement. One o f the 

participants (1%) eligible fo r the measurement refused in the firs t series but none refused in the 

second series; see Section (e) fo r the reason for the sole refusal.

A breakdown o f the waist circumference measurement status findings on bare skin is presented 

in Table 4.46. None o f the participants required a third measurement to be taken. Ninety-five 

percent (n=35) had the measurement taken on the right side (iliac crest) standing and 5% (n=2) 

had it taken on the left side due to the ir stance and leaning slightly to  the right.

Table 4.46: Waist Circumference (WC) Measurement Status on Bare Skin

Measurement I 2" Measurement

WC Measured

n (n=77)

37

%

*89% (n=33) had duplicate measurements.

48

n(n=77) %

33* 43

0 0 0 1 0

39 51 44 57

1 1 0 0

b) Validity o f WC Measurements on Bare Skin

Separately, 84% of the first (n-31) and 91% o f the second (n=30) waist circumference 

measurements on bare skin were valid. Based on case matching o f the valid readings in each 

series, the overall validity o f the WC measurements on bare skin was 81%. For invalid 

measurements, the rate in the firs t and second series was 16% (n=6) and 9% (n=3) respectively; 

the associated reasons fo r invalid ity are discussed in Section (c).
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c) Invalid WC Measurements on Bare Skin

The main contributing factor to the invalid measurements in the first (n-2) and second (n=2) 

series was the measuring tape sticking to the participant's skin. For one participant, the warm  

weather greatly increased the tem perature inside their home; another participant had several 

layers of clothing on, which increased their body tem perature. In the qualitative observations 

recorded, the following was noted: "need to add a note o f caution into the operational protocol 

fo r future reference on the impact o f hot weather [and body tem perature due to extra layers of 

clothing] on such measurement on bare skin" [38], Another invalid measurement in the first 

and second {n= l) series was due to posture and the participant not standing straight, 

which pushed further tissue down into the abdominal area. The remaining reasons for invalid 

measurements in the first series were of singular occurrence, and include: moving arms and not 

standing still (n= l), holding breath and not exhaling fully (n= l), and looking down at the tape 

measure during the measurement (n-1).

d) WC Measurements Not Attempted on Bare Skin

The main reason for the non-attempt of the WC measurement in the first (r?=39; 51%) and 

second (n=44; 57%) series was due to participants being wheelchair-users (/i=19). The second 

and third reasons were the participant being disengaged, tired and/or anxious to get finished, as 

this measurement was towards the end of the visit (first series n=7; second series n=8), and 

their posture not being ideal for the measurement (n=5). The fourth most commonly coded 

reasons were of equal frequency: the proxy not being visible or available to assist with the 

measurement (n=4), and the participant not wearing suitable clothing (n=4). Less frequently 

coded reasons (ranging from n=2 to n = l) varied from unsuitable location to carry out this 

measurement on bare skin to the participant moving their arms and not standing still in the first 

attem pt, and being likely to continue to do so. See Table 4.47 for a full breakdown of the type 

and frequency of the reasons for the non-attempts.
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Table 4.47: Reasons for Non-Attempt of the WC Measurement on Bare Skin

n(n=39) | % n (n=44) % 1
19 49 19 43

7 18 1 8 18

5 13 5 11

4 10 4 ! 9

4 10 4 9

2 5 2 5

2 5 2 5

2 5 2 5

1 3 1 2

1 ^
3 2

0 0 1 2

0 0 1 2

0 0 1 2

e) WC Measurements on Bare Skin Refused

One eligible participant refused the WC measurement on bare skin in the first series, as they did 

not wish to have this or any other measurements taken at the end of the visit.

f) Presence and Support of Proxy for WC Measurements on Bare Skin 

All eligible participants who attempted or completed the WC measurement on bare skin had a 

proxy present with the participant's permission, which was required as part of the eligibility 

criteria for this measurement (n=37; 100%). All the proxies assisted by holding the participant's 

single layer of clothing to the level of the participant's navel for the duration of the 

measurement. Five percent (n=2) also kept the participant's focus straight ahead and interacted 

with the participants to distract them from holding their breath (not exhaling fully) for the 

measurement. Another proxy stood to the right of the participant for support as they leaned 

slightly to the right (n=l; 3%). Lastly, in one case, the timing of the proxy's interaction with the 

researcher during the measurement proved distracting; despite the researcher's efforts to try to 

deflect their interaction until the measurement reading had been taken and recorded. The 

observation recorded was:
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"During the measurement [proxy jo ined fo r  this measure only], the proxy l<ept 

chatting which made i t  more d ifficu lt to concentrate on breathing patterns o f the 

p a rtic ip a n t-  proxy very interested in the significance o f weight around the 

abdominal area in general."  [33]

It was noted that in a small number of cases the bare skin measurement was not possible due to

the proxy not being visible or available at the time of measurement:

"Proxy was not present or nearby, so we did not carry out the measurement on 

bare skin, over clothing only -  partic ipant happy w ith this. The measure was 

mentioned a t the s ta rt o f the visit and to be discussed in more detail, i f  i t  was 

possible to take."  [5 ]

4.S.3.7 Hip Circumference (HC) Measurement Report

a) HC Measurement Status

A total of 52 participants (68%) attempted the hip circumference measurement. Fifty-one (66%) 

had the first measurement reading taken and 50 completed the second reading (65%). One 

participant (1%) attempted the first measurement but it was not obtained. See Section (f) for 

the reasons for non-obtainment of the measurement. For 25 participants (32%) in the first 

series and 27 (35%) in the second series, the measurement was not attempted. See Section (g) 

for the reasons for not attempting this measurement. None of the participants eligible for this 

measurement refused in the first or second series of measurements. See Table 4.48 for a 

breakdown of the hip circumference measurement status findings. Of the 52 participants who 

attempted or completed the measurement, only one (2%) required a third measurement as the 

first or second reading may have been invalid and/or the difference between the first and 

second reading was greater than 0.5cm.

Table 4.48: Hip Circumference (HC) Measurement Status

1** Measurement I 2"'̂  Measurement*

n {n=77)

* 98% (n=50) had duplicate measurements

n (n=77)

51 66 50* 65

1 1 0 0

25 32 27 35

0 0 0 0
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b) Side and Position of Participants for HC Measurements

Of those nneasured (n=51), the majority of participants (n=49; 96%) had the measurement taken 

on the right side of the body standing, which was the preferred option. The remaining 4% (n=2) 

had the measurement taken on the left side in a standing position. The left side was selected for 

these participants mainly due to their stance and the unsuitability of the right side.

c) Validity of HC Measurements

Separately, 98% of the first (n=50) and second (n=A9) series of HC measurements were valid^^. 

Based on case matching of the valid readings in each series, the overall validity of the HC 

measurement was 96%. However, of the 98% (n=50) of measurements that were valid in the 

first series, 10% (n=5) experienced some administration problems. This validity status applied to 

8% (n=4) of the measurements in the second series. An overview of the administration 

problems experienced is presented in Section (d). For invalid measurements, the rate in both 

the first and second series was 2% (n=l); the associated reasons for invalidity are discussed in 

Section (e). See Table 4.49 for a breakdown of the validity results.

Table 4.49: Validity of HC Measurements

No. of Measurements

No. of Valid Readings

No Problems with O.P.* Experienced 

Some Administration Problems Experienced

n % 1 n 1 %

51 66 50 65

50 98 49 98

45 88 45 90

5 10 4 8

1 2 1 2No. of Invalid Readings

•Operational Protocol

d) HC Problems Experienced -  Valid Measurements

The themes to emerge from the qualitative responses recorded were coded into the categories 

set out in Table 4.50 (n=5). The themes were ordered using the patterns of frequencies 

recorded (ranked from most to least frequent^®). Despite these measurement considerations, 

valid readings were obtained. There were very few recorded observations under this category. 

Insights into the details of the categories (Table 4.50) are presented in Appendix 34 (see Section

”  Criteria for validity; All standards vjere fulfilled and (a) no problems were experienced, or (b) some administration problems were 
experienced that required more attention or adjustment.

Reminder: The themes ranked least frequent are no less important than those ranked most frequent. All categories, irrespective 
of their placement, contribute equally to our overall understanding of the phenomena of interest.
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6a). The findings provide future researchers with further insights into the practice of measuring 

HC and what should be taken into consideration.

Table 4.50: HC Problems Experienced, Valid Measurements

Description of Problems Experienced -  Valid Measurements

Negotiation with participant

Weight distribution

Leaned to the right
Joint Position

Clothing as a factor

Moved slightly

e) Invalid HC Measurements

The reason for the invalid measurement in the first and second series was due to unsuitable 

clothing;

"... the end o f [their] waist coat fe ll into the measurement point and the participant 
did not want to adjust it, so the measure was taken over part o f it, increasing the 
reading." [14]

f) HC Measurement Attempted -  Not Obtained

The reasons for the attempt but non-obtainment (n=l; 1%) in the first series of measurement 

was due to the participant not liking this measure, which was demonstrated through their body 

language; the specific reason was unknown and measurement was skipped.

g) HC Measurements Not Attempted

The main reason for non-attempt of the HC measurement in the first (n=2S; 32%) and second 

(n=27; 35%) series was due to 19 participants being wheelchair-users. Less frequently coded 

reasons included poor gait or posture (leaning forward), not being able to stand comfortably or 

steadily, not understanding the procedures, wearing unsuitable clothing, and getting tired due 

to the warm weather, losing interest in the visit, and not liking this measurement (second 

series). The qualitative observation recorded about the participant getting tired noted:

"... participant was starting to get tired due to the warm temperature outside and 
inside, as a result they were also leaning more forward compared to stance a t the 
beginning o f the visit." [60],

See Table 4.51 for the reasons for non-attempts of this measurement.

167



Table 4.51: Reasons for Non-Attempt of the HC Measurements

n (n=25) j % n (n=27) % 1

19 76 19 70

3 12 3 11 '
J

1 4 2 7

1 4 1 4

1 4 1 4

1 4 2 7

0 0 1 4

h) HC Measurements Refused

None of the eligible participants (n=52) refused the HC measurement during the first or second 

series of the measurement.

i) Problems with Equipment -  HC Measurement

Based on the total number of participants who attempted or had their HC measured (n=52), 

none experienced any problems with the measuring tape selected.

j) Any Other Information -  HC Measurement

In 4% (n=2) of the cases where HC was measured and/or attempted (n=S2), additional 

comments were noted under the 'any other information' question. All of the qualitative 

responses related to the support given by proxies to participants; see Section j(/).

i) Status and Nature o f Proxy Support 

Of all the participants who attempted the HC measurement (n=52), 31 (60%) had a proxy 

present, with 4% (n=2) of these providing active support (i.e. adjusting clothing and standing 

beside the participant) and 56% (n-29) present only. The remaining 21 participants (40%) did 

not have or wish to have a proxy present for this measurement. The nature of proxy support 

was: adjusting clothing slightly to ensure a valid measurement could be obtained, and standing 

beside the participant for support as they leaned slightly to the right, while the measurement 

was being taken on the left side.
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ii) Summary Description o f Any Other Information 

There were very few recorded observations against this category. The level of support required 

for this measurement was minimal; proxy support consisted of adjusting clothing and standing 

beside the participant for support.

4.3.3.S Participants with Down Syndrome and IVIeasurement Findings

In the cases (n=10) involving participants with Down syndrome (DS), there was only one finding 

that was notably prevalent (n-5). However, this finding was not unique to this sub-group, as it 

applied also to other participants with intellectual disability. The finding relates to the styloid 

process (ulna length measurement completed) -  see Appendix 34, Section 2a.

4.S.3.9 Overall Status of Proxy Presence fo r Measurement Visit

The status and nature of the support proxies provided to participants as part of the 

measurement visit are detailed within each of the six measurement reports. An overview of the 

overall presence of proxies during the visit was also analysed, and is detailed in Section (i).

i) Status o f Proxy Presence during the Measurement Visit 

Over half of the participants (n=AO; 52%) had a proxy present for all or nearly the entire visit. 

Eighteen percent (n=14) only had a proxy present for the waist circumference measurement on 

bare skin and 17% (n=13) had no proxy present, but for 13% (n=10) of these, one was available 

if needed. See Table 4.52 for a breakdown of the status of proxies during the visits.

Table 4.52: Status of Proxy Presence during the Measurement Visit

1 40 52

1 1

6 8

3 4

j 14 18

10 13

3 4
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i i j  Overview o f Proxy Presence and Support fo r  Each Measurement 

Concerning the role of the proxies present at each of the measurements, the majority were 

present only, as no active support was needed by participants (see Table 4.53), except for the 

waist circumference measurement on bare skin, as active support was one of the inclusion 

criteria for this measurement. Of those who provided active support, only 11 participants 

required full assistance, which was split across four of the measurements. Five participants 

needed full assistance with the ulna length measurement, three with the height, two with the 

mid-upper arm circumference (MUAC) measurement, and one with the weight measurement. 

For all others, the active support needed was minimal (but no less important); and it ranged 

from assisting with the position needed for the measurement (e.g. assisting the participant on 

and/or off the wheelchair scale, guiding the position of their arm, feet or head), to provision of 

emotional support and/or guidance only. A detailed overview of the type of support given is 

presented within each measurement report.

Table 4.53: Summary of Proxy Presence and Support for Each Measurement

Proxy Present

Role of Proxy

Active Support Present Only

n % n % n %

32 58 16 29 16 29

50 65 16 21 34 44

49 65 13 17 1 36 48

50 65 24 31 26 34

31 1 60 7 13 24 46

37 100 37 100 0 0

31 60 2 4 29 56

“Mid-Upper Arm Circumference * *  Waist Circumference 

4.3.3.10 Summary of Duplicate Measurements Status

Across all the measurements and all of those measured, the mean rate of duplicate 

measurements achieved was 96% (range 89 to 100). The measurement with the lowest rate 

(89%) was waist circumference (WC) on bare skin and the highest-rated (100%) was left ulna 

length, followed closely by right ulna length (99%), WC over clothing (98%), hip circumference 

(98%), MUAC (98%) and weight (97%). Height (92%) was next to the lowest-rated. Overall, the
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rate of duplicate measurements acliieved was very high. Duplicate measurements are feasible 

in this sample population.

4.3.3.11 Accessible Measurement Materials and Measurement Experience

a) Evaluation of the Measurement Materials and Measurement Experience

As noted in Chapter 3, Section 3.10.5, the final sections of the Anthropometric Measurement 

Results Workbook (see Appendix 21) comprised evaluation questions on the accessible 

materials developed and used as part of the measurement visit, and concluded with an open- 

ended question on the experience. The overall findings from each question will be presented.

b) Usefulness of the Accessible Measurement Appointment Card

Of those asked (n=75), 88% of the participants (n=66) felt that the appointment card was useful; 

29 of these participants (39%) answered the question themselves, 12 (16%) were joint 

participant and proxy responses, and in 25 cases (33%) proxies answered on behalf of the 

participant. One participant gave an unclear response (1%; n=l), while the remaining 11% (n=8) 

of responses were coded as not applicable, as the participant and/or proxy did not see and/or 

receive the appointment card in the post. The qualitative responses as recorded for "not 

applicable" were coded into the four categories outlined in Table 4.54.

Table 4.54: Not Applicable -  Usefulness of the Accessible Measurement Appointment Card

3 38
1

2 25

2 25 1
1

1 13

Two participants (3%) were not asked to evaluate the usefulness of the appointment card, as 

the card had not been issued before the measurement visit. At the interview, one of the 

participants decided not to take part in the measurement visit, but, after seeing another 

participant in their house taking part in the final stage of the study, changed their mind and 

wanted to take part too. For the other participant, the proxy had yet to complete the associated 

interview but was supporting two others participants with the measurement visit. With the 

participant's assent, all three visits were completed the same day.
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c) Usefulness of the Accessible Measurement Information Booklet

Of those asked (n=75), 91% of the participants (n=68) felt that the information booklet was 

useful; 33 of these participants (44%) answered the question themselves, 11 (15%) were joint 

participant and proxy responses, and 24 proxies (32%) answered on behalf of participants. One 

participant gave an unclear response (1%; n=l). The remaining 8% (n=6) responses were coded 

as not applicable, as they did not see and/or receive the booklet. The qualitative responses as 

recorded for "not applicable" were coded into the four categories outlined in Table 4.55.

Table 4.55: Not Applicable -  Usefulness of the Accessible Measurement Information Booklet

33 J
2 33

1 m
1 17

Lastly, two participants (3%) were not asked to evaluate the usefulness of the measurement 

information booklet, as (a) the interviewers had not issued this booklet as one participant did 

not want to take part in the measurement visit at the time of interview and (b) the interview 

had yet to be completed. A copy of the accessible booklet was given to each participant and a 

brief overview of the content was provided at the beginning of the visit.

d) Any Other Information -  Accessible Measurement Appointment Card and Information 
Booklet

An open-ended question for any other information/feedback followed the two evaluation 

questions on the usefulness of the measurement appointment card and information booklet. 

The qualitative responses as recorded were coded into the categories set out in Table 4.56. The 

themes were ordered using the patterns of frequencies recorded (ranked from most to least 

frequent^^). The findings provide future researchers with further insights into the use of an 

accessible measurement appointment card and information booklet in practice.

”  Reminder: The them es ranlced least frequent are no less im portant than those ranked most frequent. All categories, irrespective 
of their placement, contribute equally to  our overall understanding of the phenomena of interest.
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Table 4.56: Any Other Information (AOI)-Accessible Measurement Appointment Card and 

Information Booklet

Description of Any Other Information

(Participant) Positive engagement-good understanding

Researcher unsure if the visit had been discussed with participant beforehand

(Participant) Photo ID and illustrations helpful

(Proxy) Both materials are useful for staff

(Participant) Did not see appointment card

(Participant) Did not see information booklet

(Participant) Poor understanding of evaluation questions

(Proxy) Did not see appointment card

(Proxy) Did not see information booklet
Joint Position

Insights into the details of the more frequent categories are given below.

i) Participant Positive Engagement -  Good Understanding

In many instances, the qualitative observational data recorded positive engagement and good 

understanding by the participant:

"Participant had the appointment card with [them], said [they] lil<ed the photo and 
l<new who was coming. Met participant outside and said 'hello Janet' and 
introduced [self], [They] fe lt the card and booklet were clear and easy to 
understand. Good example o f the benefits o f staged communication, empowering 
participants in the process."[4]

"Participant had appointment card with [them] and said that [they] liked it, 
provided all the information needed about the visit and with the picture [they] knew 
who to expect. [They] also said the information booklet was clear and knew overall 
what was going to be involved before the visit."  [73]

ii) Participant and Proxy -  Uncertainty o f Discussion before Measurement Visit

There were a significant number of observations where it was unclear if any discussion by the 

proxy or staff had taken place with the participant about the measurements prior to the visit, 

using the appointment card or the information booklet issued at the end of the interview.

"Participant and proxy said that appointment card was received but they didn't 
see it, all information from it  was written in the diary. Also, the participant and 
proxy said neither o f them [had] seen the information booklet (copy left)." [6]
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[Proxy did not see the information booklet] "A copy o f the information booklet was 
left with the participant and proxy. I am unsure i f  anyone went through the booklet 
with the participant before the visit, i f  received." [Researcher] [23]

On review of the codes in this category and cross-referenced with quantitative information 

(n=29), over half of cases involved had a severe or profound range of intellectual disability (ID) 

(55%; n=16). This figure (55%) represents all of the participants taking part in the study in those 

ranges except for one participant who had severe ID but had not completed the interview 

before the home visit and was therefore not asked these evaluation questions. The remaining 

cases represented nine participants in the moderate range (31%), one in the mild range (3%), 

and two with unverified (7%) and one with unknown (3%) levels of ID.

Hi) Participant -  Photo ID and Illustrations Helpful (Appointment Card)

There were many recorded observations where the participant, proxies and staff found the 

photo ID of the researcher useful for security reasons, especially for reassuring the participant 

and preparing them for the visit.

"Participant found the card very useful and knew who I was from  the card (photo) 
and that it  was safe to let me in. Even though [they] cannot read, the participant 
said the pictures (i.e. illustrations) were useful and was able to get the key 
messages. [They] also said [they] enjoyed the visit and measurements, f irs t time to 
be included in a study." [71]

"Proxy said the appointment cards are very useful as it  has reminders fo r s ta ff as 
well. Participant said [they] liked the appointment card with the picture and knew 
who was coming, and liked the materials too." [30]

"Participant said [they] really liked appointment card. Proxy also added the 
inclusion o f picture is great fo r security purposes and the card was informative. [45]

iv) Materials Useful fo r Proxy and Staff 

There were a significant number of observations where the proxy and/or staff commented 

positively on the usefulness of the appointment card and information booklet for informing 

them of the impending visit and its purpose:

"Proxy said the appointment card and information booklet were clear and useful 
fo r  s ta ff to refer to i f  they were unaware o f the study." [34]

"Spoke to proxy after the visit was complete at nurse's station. Proxy said the 
appointment card was a good reminder o f the visit and who to expect Information 
booklet was clear and user friendly. “  [48]
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“Participant and proxy liked the appointm ent card (on table) and said they knew 

who was coming. Information booklet gave them an idea o f the visit and what was 

going to happen. They said both items were clear and easy to fo llo w ."  [66]

v) Participant Did Not See the Measurement Appointm ent Card

There were some recorded cases where the participant self-reported that they did not see the 

appointment card, although it had arrived as the information was detailed in the staff diary, 

and, for two others, it did not arrive in the post and/or got delayed at the central sorting office;

"Participant liked the booklet and the pictures (illustrations), said i t  was clear and 

easy to understand. However, the partic ipant said tha t appointm ent card did not 

arrive in the post yet and had [they] seen the rem inder about clothing [they] would  

have worn the righ t top (echoed by proxy)."  [40]

"On in itia l briefing checks, the partic ipant said [they] did no t see e ither pieces (card 

or booklet). Office copies were shown but they were not fam ilia r. A copy o f each 

was given to the partic ipant fo r  [the ir] inform ation and [they] thanked me fo r  the 

m ateria ls." [63]

vi) Participant Did Not See the Measurement Inform ation Booklet

There were slightly fewer observations recorded where the participant self-reported that they 

had not seen the booklet, compared to the appointment card, prior to the visit.

"Participant said [they] d idn 't see the appointment card or the inform ation  

booklet."  [69]

"Participant said [they] had not seen the inform ation booklet."  [6 ]

vii) Participant -  Poor Understanding o f Evaluation Questions

There were a small number of cases recorded where the researcher felt the participant did not 

understand fully or in part the evaluation questions, even with adapted wording and reference 

materials. Three of the four participants had a moderate level of intellectual disability.

“Unsure whether the partic ipant fu lly  understood the questions, adapted the 

wording but I am still no t 100% sure o f their complete understanding. [They] did 

respond positively to both items when copies were shown." [65]

"Not sure i f  the partic ipant fu lly  understood the questions (used adapted wording 

and showed both items), the partic ipant smiled and made gestures which one could 

perceive as [them ] communicating [the ir] like o f the m ateria ls." [77]

viii) Proxy Did Not See the Measurement Appointm ent Card

There were fewer observations recorded where the proxy reported that they did not see the 

appointment card, although the details were in the diary, and in one case it hadn't arrived in the 

post:
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"Proxy sa id  [th ey] d id  n o t receive the a ppo in tm en t card in the p o s t or the 

inform ation bool<let a t  the en d  o f  the in terv iew ." [26]

"Proxy sa id  [th ey] didn't se e  the a ppo in tm en t card b u t inform ation a b o u t the visit 

w as in diary, so  it w as received  bu t w ere n o t sure w here it w as filed."  [23]

ix) Proxy Did N ot See the M easurem ent Information Booklet

Of equal proportion  to  th e  previous observation , th e re  w ere  few/er incidents of th e  proxy not 

seeing or receiving th e  inform ation booklet.

" . . .  proxy did n o t se e  the inform ation booklet. A copy o f the inform ation book le t 

w as le ft w ith the partic ipan t and proxy." [Researcher] [23]

"Proxy sa id  [they] did n o t receive the inform ation book le t a t  the en d  o f  the  

in terview ."  [31]

x) Sum m ary Description o f  Any O ther Information

There w e re  m any instances w h e re  th e  qualitative observational da ta  recorded  positive 

e n g a g e m e n t  and  good unders tand ing  by th e  partic ipant of th e  evaluation  questions. There w ere  

a significant n u m b e r  of observations w h ere  th e  researcher  w as unsure  w h e th e r  or no t th e  proxy 

had discussed th e  m e a s u re m e n t  visit with th e  partic ipant b e fo rehand  (over half of th e se  

observa tions  re la ted  to  cases of severe  or  profound  intellectual disability). There w ere  many 

recorded  obse rva tions  w h ere  th e  participant, proxies and sup p o r t  s taff found th e  pho to  ID on 

th e  m e a s u re m e n t  ap p o in tm e n t  card useful for security reasons, especially for reassuring th e  

partic ipant and preparing th e m  for th e  visit. There w ere  a significant n u m b e r  of observations 

w h e re  th e  proxy a n d /o r  staff c o m m e n te d  positively on th e  usefulness of th e  a p p o in tm e n t  card 

and th e  inform ation booklet for informing th e m  of th e  im pending visit and its purpose . There 

w ere  so m e  observa tions  recorded  w h e re  th e  participant a n d /o r  proxy had no t seen  or (in few er  

incidences) received th e  ap p o in tm e n t  card or  booklet. In a very small n u m b er  of cases, w h ere  

th re e  of th e  four partic ipants  had a m o d e ra te  level of intellectual disability, the  re sea rch er  felt 

they  did not u n d e rs tan d  fully or  in par t  th e  evaluation q ues t ions  being asked, even  with th e  use 

of a d a p te d  wording  and th e  accessible re fe rence  materials.

e) Evaluation of th e  Accessible M e a su re m e n t  Show cards Use

The m e a s u re m e n t  show cards w e re  used in 95% (n=73) of th e  visits and w e re  d e e m e d  useful by 

th e  re sea rch er  and w ere  positively received. For th re e  partic ipants  (4%), th e  usefulness was 

unclear, as it w as  difficult to  d e te rm in e  how  m uch o n e  of th e  partic ipants  unders tood  based  on 

non-verbal com m unica tions  solely; a n o th e r  had a visual im pairm en t and th e  re sea rch e r  was 

unsure  if th ey  could see  th e  images, and th e  final partic ipan t show ed  no in te res t  in th e
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measurement showcards. There was only one visit where the showcards were not deemed 

useful (1%), as the participant had a visual impairment and was unable to see the cards.

f) Any Other Information -  Feedback, Observations or Reflections

At the end of the Anthropometric Measurement Results Workbook, there was an open-ended 

section for the researcher to detail any other feedback and/or reflections on the components of 

the visit; for example, the participant's response to the briefings and demonstration stage of the 

measurements. This section was completed on all forms in different degrees of detail, and 

included mostly information not previously coded under other categories. The qualitative 

responses as recorded were coded into the categories set out in Table 4.57. The themes were 

ordered using the patterns of frequencies recorded (ranked from most to least frequent). The 

findings provide future researchers with further insights into the measurement visit, particularly 

the response to the familiarisation steps included within the study design.

Table 4.57: ADI -  Feedback, Observations or Reflections from the Measurement Visit

Description of Any Other Information

Briefings and demonstrations worked well

Participant -  understood and communicated

Proxy and s ta ff- fu lly  engaged

Participant -  level of understanding and modes of communication
Joint Position

Participant enjoyed the visit

Proxy distant support enabled focus on participant

Importance of sensitivity
Joint Position

Negotiating with proxy

Insights into the contextual details of the categories are given below (see Appendix 35 for 

details of the analytical memos against each of the categories listed).

i) Briefings and Demonstrations Worl<ed Well 

The single most cited observation was that briefings and demonstrations worked well and were 

well received irrespective of the participant's level of intellectual disability. It was also noted 

when the participant showed a keen level of interest in the materials or where a particularly 

poor level of interest was displayed. Figure 4.7 shows that the incidence of a poor level of 

interest was relatively very small. In the main, the materials refer to the showcards used during
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the visit (briefing stage before each measurement), the accessible booklet Keeping Well (DSS 

2007) and the accessible Measurement Information Record Card, which details the 

measurement results (both were given to the participant towards the end of the visit).

Figure 4.7: Participants' Level of Interest in the Materials

P art ic ip an t- 
poor interest in 

materials

P ar t ic ip an t - 
good interest in 

materials

To build on the success of the materials, it was noted that, if there were sufficient resources for 

future application, all the illustrations should be replaced with photographs depicting the same 

messages and the subject models should be people with intellectual disability.

ii) Participant Understood and Communicated 

Similarly there were high levels of observational data recorded of participants demonstrating a 

clear understanding and communicating that understanding during the measurement process.

Hi) Proxy and Staff Fully Engaged 

Proxies and staff were noted as being generally helpful and fully engaged in the processes.

iv) Partic ipan t- Level o f Understanding and Modes o f Communication

There were several instances, mainly involving participants with severe and profound ID, where 

their level of understanding of the adapted briefings and demonstrations was unclear, but non

verbal communication, such as gestures, were used by many of these participants. This assisted 

in the assessment of support needed during the measurement and, most importantly, the 

assessment of their assent to participate in each eligible measure.

v) Participant Enjoyed the Visit

It was regularly noted in the qualitative observations if the participant particularly enjoyed the 

visit.
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vi) Proxy D istant Support Enabled Focus on Participant

It was noted that, w here the proxy lim ited support to stepping in and out w h ere  required and, 

when present in part or fully, stayed in the background w hen not needed, it greatly  assisted the  

researcher to  focus on the participant, and was noted as very beneficial to the process.

vii) Im portance o f Sensitivity

The im portance of sensitivity (e.g. locating specific landm arks) tow ards the participant was 

noted in several observations under the feedback section of the  qualitative observations.

via) N egotiating with Proxy 

In a very small num ber o f exceptional cases, it was noted th a t it was necessary to negotiate with  

the proxy in order to  successfully com plete the m easurem ent process.

ix) Sunnmary Description o f Any O ther Inform ation  

The single most cited observation was that the briefing and dem onstrations w orked well and 

w ere well received. It was noted w hen the participant showed a keen level o f in terest in the  

m aterials or w here a particularly poor level o f interest was displayed. The incidence of poor 

levels o f interest was very small relative to the others. Similar high levels o f recordings w ere  

m ade indicating that the participant had dem onstrated clear understanding and had 

com m unicated that understanding during the m easurem ents. Proxies w ere noted as generally  

helpful and fully engaged in the process, but in a few  exceptional cases, it was necessary to  

negotiate w ith  the proxy in order to satisfactorily com plete the process. A spotter/recorder 

m ight have been useful to  record the m easurem ent results w hen there w ere additional 

environm ental stimuli to  manage. It was noted that w here the proxy lim ited support to  stepping 

in and out w here  required, and staying in the background w hen not needed e ither when  

present in full or in part, this greatly assisted the researcher to focus on the participant, and was 

very beneficial to the process. There w ere several instances, m ainly involving participants with  

severe and profound ID, w here th e ir level o f understanding was unclear, but m any of these 

individuals used non-verbal cues, such as gestures. It was regularly noted in the qualitative  

observations that the participant particularly enjoyed the visit. Finally, the im portance of 

sensitivity tow ards the participant was also noted in several observations.

g) A nthropom etric  M easurem ent Results W orkbook -  Status o f C om pletion  

All the workbooks w ere  com pleted in full. The process o f m anually com pleting the workbooks  

and transferring the inform ation to  the corresponding Statistical Package fo r the Social Sciences 

(SPSS) database developed after each m easurem ent visit was very tim e-consum ing, as it
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involved recording the  da ta  twice as o p p o s e d  to  once  if a mobi le devise was  used (a personal  

digital assistant  improves sp eed  and t ransfers  da ta  directly into the  SPSS database) .

h) Inclusion and  Exclusion Criteria for  Each M e a s u r e m e n t

No revisions to  the  inclusion criteria for  the  up take  of  t h e  m e a s u r e m e n t  visit or  any of  the  

m e a s u r e m e n t s  w ere  m ade  or proposed .  Regarding the  exclusion criteria, only o ne  a m e n d m e n t  

was  identified and was  ac ted upon in this study;  this was  t h e  exclusion of  a par t icipant  f rom the  

waist  ci rcumference  m e a s u r e m e n t s  du e  to  t h e m  wearing suspenders .

This comple tes  Phase 2 of  t h e  report .
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4.4 Phase 3: Reliability and Hypotheses

4.4.1 Evaluation of the Reliability of Anthropometric Measurements

An evaluation of the reliability of the valid anthropometric measurements taken and the rates 

of intra-evaluator technical error of measurement for each measure is presented below/.

a) Reliability Hypotheses

(1) H I: There will be a significant difference between the mean o f the firs t and second standing 

height measurements. HO: There will be no significant difference between the mean o f the firs t 

and second standing height measurements. (2) HI: There will be a significant difference 

between the mean o f the firs t and second left ulna length measurements. HO: There will be no 

significant difference between the mean o f the firs t and second left ulna length measurements. 

(3) HI: There w ill be a significant difference between the mean o f the firs t and second right ulna 

length measurements. HO: There will be no significant difference between the mean o f the firs t 

and second right ulna length measurements. (4) H I: There will be a significant difference 

between the mean o f the firs t and second mid-upper arm circumference (MUAC) 

measurements. HO: There will be no significant difference between the mean o f the firs t and 

second MUAC measurements. (5) H I: There will be a significant difference between the mean o f 

the firs t and second weight measurements. HO: There will be no significant difference between 

the mean o f the firs t and second weight measurements. (6) H I: There will be a significant 

difference between the mean o f the firs t and second waist circumference (WC) measurements 

over clothing. HO: There w ill be no significant difference between the mean o f the firs t and 

second WC measurements over clothing. (7) H I: There w ill be a significant difference between 

the mean o f the firs t and second WC measurements on bare skin. HO: There will be no 

significant difference between the mean o f the firs t and second WC measurements on bare skin. 

(8) H I: There will be a significant difference between the mean o f the firs t and second hip 

circumference (HC) measurements. HO: There will be no significant difference between the 

mean o f the firs t and second HC measurements.

Based on case matching of the valid readings in each series, Table 4.58 summarises the mean 

and standard deviations of the first and second measurements of height, ulna lengths, MUAC, 

weight, WC and HC, the results of the paired t-tests. Intraclass Coefficient and the Pearson's 

correlation coefficient tests. The results of all the t-tests suggest that there are no significant 

differences between the first and second measurements (see Table 4.59). The mean differences 

were checked, and a p-value > 0.05 indicated no significant differences in the measurements. 

The largest mean difference (SD) was 0.5cm (0.04) for the WC measurement taken over a single
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layer of clothing. All of the variables nearly correlated perfectly. The intraclass correlation 

coefficient of the variables was 0.998 or above, with the upper and lower confidence intervals 

ranging from 0.997 to 1.00, which represents alnnost perfect reliability.

Table 4.58: Reliability of Anthropometric Measurements

Paired t-test Intraclass Coefficient Test Retestmi Mean 1 

(SD)

Mean 2 

(SD)

P

value

ICC Cl

Lower

Cl

Upper

/’ value Pearson 

value (r)

P value

158.99

(11.60)

158.97

(11.62)

.518 1.000 1.000 1.000 <.001 1.000 <.001

24.36

(1.92)

24.37

(1.90)

.440 .999 .998 .999 <.001 .999 <.001

24.44

(1.86)

24.45

(1.85)

.262 .998 .997 .999 <.001 .998 <•001

30.63

(4.78)

30.61

(4.77)

.278 1.000 .999 j 1.000 <.001 1.000 <.001

69.04

(17.51)

69.04

(17.51)

.288 1.000 1.000 1.000 <.001 1.000 <.001

97.20

(13.95)

97.25

(13.99)

1 .160 1.000 1.000 1.000 <.001 1.000 <.001

97.41

(13.02)

97.42

(13.04)

.712 1.000 1.000 1.000 <.001 1.000 <.001

104.68

(11.20)

104.66

(11.15)

.434 1.000 1.000 1.000 <.001 1.000 <.001

Abbreviations: IV IU A C - M id-upper arm  circum ference; W C -W a is t  Circum ference; HC- Hip Circumference

For each of the hypotheses, we fail to reject the null hypothesis, as there are no significant 

differences between the means of the two variables in any of the parameters tested. 

Additionally, the correlations between the first and second measures were all very high, which 

collectively suggests that the conditions under which the testing was conducted in all locations 

(e.g. home) were reproducible. See Table 4.59 for a breakdown of the significance of t-tests.
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Table 4.59: Significance of t-tests

Standing Height cm Non-significant t(33) = .653, p > .05 (p=.518)

Ulna Length Left cm Non-significant f(74) = -.776, p > .05 (p-AAO)

Ulna Length Right cm Non-significant f(74) = -1.131, p > .05 (p=.262)

MUACcm Non-significant f(52) = 1.097, p > .05 (p=.278)

Weight kg Non-significant f(73) = -1.070, p > .05 (p=.288)

WC Clothing cm Non-significant t{32) -  -1.437, p > .05(p=.160)

WC Bare cm Non-significant f(29) = -.372, p > .05 (p=.712)

HC cm Non-significant f(48) = .789, p > .05 (p=.434)

b) Intra-evaluator Technical Error of Measurement (TEM)

From this replicate data, three precision estimates were calculated: the technical error of 

measurement (TEM), the relative technical error of measurement (%TEM), and the coefficient 

of reliability (/?). For all the measurements, all three estimates yielded a very high degree of 

precision (TEM < 1 cm or 1kg, %TEM < 1%, and R > 0.99); see Table 4.60. These results suggest 

that the measurements are sufficiently precise for anthropometric research application.

Table 4.60: Technical Error of Measurement (TEM)

.128909 .081088 Acceptable (<1.0%) .9999

.073485 .301653 Acceptable (<1.0%) .9985

.079582 .325579 ; Acceptable (<1.0%) .9982

.097613 .318790 Acceptable (<1.0%) .9996

.030756 .044550 Acceptable (<1.0%) 1 1.0000

.139262 .143234 Acceptable (<1.0%) 1.0000

.102470 .105189 Acceptable (<1.0%) .9999

.114731 .109610 Acceptable (<1.0%) .9999
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Review of tlie  precision and TEM  results showed that all w ere w ithin the acceptable TEM limits 

fo r a Level 2 accredited anthropom etrist defined by the International Society fo r the  

Advancem ent o f K inanthropom etry, which is the accreditation level held by the  researcher. All 

measurers w ere w ithin the tolerance limits, as shown in Figure 4.8. A lim it o f TEM <1.0%  was 

applied when determ ining the practical significance o f this error at each site (e.g. height, 

w eight). In term s of the R values, all w ere  above the 0.95 sought (R >0.95) (see Table 4.60).

Figure 4.8: Anthropometric Measurement Results ISAK % TEM Level 2

0,8

0.6

0.4

0.2 r r r I r F P
Height Ulna Left Ulna MUAC V^eight WC W CBare HC(cm) 
(cm) (cm) Right (cm) (kg) Clothing (cm)

(cm) (cm)

I % TEM Intra-Evaluator Results Level 2 ■  M axim um  % TEM Intra-Evaluator Allowance Level 2

c) Sum m ary o f the Reliability o f A nthropom etric M easurem ents Perform ed  

No significant differences w ere found betw een the first and second m easurem ents in any of the  

anthropom etric  param eters tested. All the correlations betw een the first and second 

m easurem ents w ere also very high. All three precision estim ates yielded a very high degree of 

precision and the entire m easurem ents fell w ithin the acceptable TEM limits o f a Level 2 

accredited anthropom etrist, which is the standard the researcher aim ed to achieve if possible.

4.4.2 Anthropometric Measurements Hypotheses

A range of hypotheses that w ere tested on valid anthropom etric m easurem ents collected will 

now  be presented for the purpose o f form ing recom m endations and suggestions for future  

w ork in this area. Although the findings should be interpreted w ith  caution due to the small
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sample, along w ith the results presented in Phase 2 they provide the fu rthe r direction sought to 

inform the inclusion o f measured anthropom etric parameters in the IDS-TILDA study.

4.4.2.1 Evaluation o f the Left and Right Ulna Length Measurements MUST Values

a) Comparison o f the Left and Right Ulna Length M alnutrition Universal Screening Tool (MUST) 
values

Hypothesis: H I: There w ill be a significant difference between the le ft and righ t ulna length 

MUST values. HO: There w ill be no significant difference between the le ft and righ t ulna length 

MUST values.

A paired sample t-test was conducted to evaluate whether the le ft ulna length MUST values 

differed from  the right ulna length MUST values. Results indicated that the mean le ft ulna 

length MUST value (x = 24.37, SD -  1.93) was significantly d ifferent from  the right ulna length 

MUST value (x = 24.48, SD -  1.88), t(73) = -2.160, p < .05. The magnitude o f the mean difference 

between the le ft and the right MUST value was medium (eta squared 0.06), w ith  a 95% 

confidence interval (Cl) for the mean difference between -.2208 and -.0089. The null hypothesis 

is rejected (p=.034) and we conclude that the alternative is true at the pre-determ ined Cl of 

95%. The test has provided evidence tha t the left ulna length MUST value is slightly less than the 

right in this sample population.

On review o f the gender influences, when only males were selected, the mean fo r the left side 

(x = 25.77, SD = 1.96) was not significantly d ifferent from the right ulna MUST value (x = 25.87, 

SD = 1.81), f(25) = -.895, p > .05 (p=.380). The effect size was small (eta squared 0.03), w ith  a 

95% Cl fo r the mean difference between -.3175 and .1252. For females, the results indicate that 

the mean fo r the le ft side (x = 23.60, SD = 1.44) was significantly d iffe rent from  the right ulna 

MUST value (x = 23.73, SD = 1.45), t(47) = -2.133, p < .05 (p=.038). The magnitude o f the mean 

difference between the sides was medium (eta squared 0.09), w ith  a 95% Cl fo r the mean 

difference between -.2429 and -.0071 (see Figure 4.9). In order to  compare the le ft and right 

ulna length MUST values in males and females, a series o f independent t-tests were conducted. 

A significant difference in the le ft ulna length MUST values fo r males (x = 25.77, SD = 1.96) and 

females (x = 23.60, SD = 1.44) was found: f(72) = 5.436, p < .05 (p-<.001). Similarly, there was a 

significant difference found in the right ulna length MUST values fo r males (x = 25.87, SD -  1.81) 

and females (x = 23.73, SD = 1.45): t(72) = 5.537; p < .05 (p=<.001). Gender differences in ulna 

lengths MUST values were found to be significant (p <.05), w ith mean le ft and right ulna length 

MUST values o f males larger than those o f females. The effect size was large fo r both the left 

and right ulna lengths MUST values (eta squared 0.29 and 0.30 respectively), w ith  95% Cl fo r the
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mean difference fo r the le ft ulna length MUST value between 1.3712 and 2.9590 and the right 

ulna length MUST value between 1.3671 and 2.9053.

Figure 4.9: Mean Difference of Female Left and Right Ulna Length MUST Values
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On review o f ulna length MUST values in terms of the influence of age, the results o f the 

participants aged 40-59 indicate that the mean fo r the le ft ulna length MUST value (x = 24.55, 

SD = 2.13) was not significantly d ifferent from  the right ulna length MUST value (x = 24.64, SD = 

2.06), t(38) = -1.000, p > .05 (p=,324). The effect size was small (eta squared 0.03), w ith a 95% Cl 

fo r the mean difference between -.2714 and .0919. Similarly, the results o f the participants aged 

60 years and over indicate that the mean fo r the le ft ulna MUST value (x = 24.16, SD -  1.68) was 

significantly d ifferent from the right ulna MUST value (x = 24.30, SD = 1.66), f(34) = -2.719, p < 

.05 (p^.OlO). The effect size was large (eta squared 0.18), w ith a 95% Cl fo r the mean difference 

between -.2496 and -.0361.

b) Summary o f the Left and Right Ulna Length MUST Values

A statistically significant difference between the le ft and right ulna lengths MUST values was 

found. However, the left ulna length MUST value was only slightly smaller than the right ulna 

length MUST value. Overall, males had larger ulna lengths MUST values (left and right) than 

females. No significant difference was found between the ulna lengths MUST values (le ft and
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right) of males. There was a difference in females, but the differences between the sides were 

small. For those aged 40-59 years, there was no significant difference found between the left 

and right ulna length MUST values. There was a difference in those aged 60 years and over, but 

the differences were small.

4.4.Z.2 Evaluation o f Left Ulna Length MUST Value and Measured Height and MUST 

Estimated Height

An evaluation of the relationship between left ulna length MUST value and measured height, 

and the correlation between MUST estimated height (based on left ulna length MUST values) 

and measured height is presented below.

a) Relationship between Left Ulna Length MUST Value and Measured Height 

Hypothesis: H I: There will be a relationship between the le ft ulna length MUST value and 

measured height. HO: There will be no relationship between the le ft ulna length MUST value and 

measured height.

To evaluate the prediction of measured height from the ulna length MUST value, a linear 

regression analysis was conducted. The results show the relationship was significant (F (1, 32) = 

156.052, p < .05. Both variables are linearly related such that as ulna length MUST value 

increases so does measured height (see Figure 4.10 scatterplot, positive relationship). The 95% 

confidence interval (Cl) for the slope, .041 to .057, does not contain the value of zero, and 

therefore overall ulna length MUST value is related to overall measured height. Approximately 

83% of the variance of the measured height was accounted for by its relationship with ulna 

length MUST value. The null hypothesis is rejected (p=<.001) and we conclude that the 

alternative is true at the pre-determined Cl of 95%.
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Figure 4.10: Left Ulna Length MUST Value and Measured Height
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b) Relationship between MUST Estimated Height and Measured Height 

Hypothesis: H I:  There will be a relationship between MUST estimated height and measured 

height. HO: There will be no relationship between MUST estimated height and measured height. 

Correlation coefficients were computed among the population that had valid height and left 

ulna length (UL) measurements. Left UL measurements were converted (see Section 3.12.2.2) to 

estimated height values based on the MUST tables (see Appendix 31). The results of the 

correlation analyses show that the correlation was significant r(34) = .869, p < .05. In general, as 

the MUST estimated height increases, measured height increases as well (see Figure 4.11 
scatterplot, positive relationship). The null hypothesis is rejected (p=<.001) and we conclude 

that the alternative is true at the pre-determined Cl of 95%.

In terms of gender, correlation coefficients were computed and the results of the correlation 

analyses for males (r(16) = .902, p < .05 [p=<.001]) and females (r(18) = .834, p < .05 [p=< .001]) 
were significant. As MUST estimated height increases, measured height increases as well. 

Similarly, the correlation coefficient results of both age groups were significant. For the 40-59 
age group, the results were r[21) -  .925, p < .05 (p=<.001). Although the results for those aged 

60 years and over were significant r/’13) = .795, p < .05 (p=.001), the distributions for MUST 

estimated height and measured height in this latter age group were not normally distributed, so
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the findings need to be interpreted with caution as a larger sample of those aged 60 years and 

over is required.

Figure 4.11: MUST Estimated Height and Measured Height
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c) Summary of Left Ulna Length MUST Value, Measured Height and MUST Estimated 
Height

A statistically significant relationship between left ulna length MUST values and measured 

height was found, which suggests that left ulna length MUST values can be used to predict 

height. Using MUST to calculate estimated height from the left ulna length MUST values, the 

findings resulted in the MUST estimated height being positively correlated with measured 

height. The same outcome was found for both genders and age groups (40-59 and 60 years and 

over). Collectively, the findings suggest that MUST equations can be used to predict height using 

ulna length MUST values in this sample group, similar to the general population.

4.4.Z.3 Evaluation o f MUST Estimated, Measured and Self-Report Heights

An evaluation of MUST estimated height (based on left ulna length MUST values) compared to 

measured height and self-report height is presented below. The relationships between these
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variables w ill also be examined and the closest value to each variable will be presented. Lastly, 

an evaluation o f MUST estimated height and self-report height among wheelchair-users only 

w ill be presented.

a) MUST Estimated Height and Measured Height

Hypothesis: H I: There w ill be a difference between MUST estimated height and measured 

height. HO: There w ill be no difference between MUST estimated height and measured height.

A paired sample t-test was conducted to  evaluate whether a difference exists between MUST 

estimated height and measured height. The results indicated that the mean fo r MUST estimated 

height (x = 1.66, SD -  .10) was significantly greater than the mean fo r height measured (x = 1.59, 

SD = .13), f(24) = 6.051, p < .05. The mean increase in height by le ft ulna length was 0.07, w ith a 

95% confidence interval (Cl) fo r the mean difference between the tw o ratings, ranging from 

.0454 to .0924. The eta squared statistic (.60) indicated a large effect size. The null hypothesis is 

rejected (p-<.001) and we conclude that the alternative is true at the pre-determined Cl o f 95%. 

Separately, a Bonferroni correction was also applied (see Section [e]).

Gender does not adjust the above outcome, as the mean MUST estimated height fo r males (x = 

1.71, SD = .09) and females (x = 1.59, SD = .06) was significantly greater than the mean for 

height measured fo r males (x = 1.64, SD = .13), t(12) = 4.298, p < .05 (p=.001j and females (x = 

1.53, SD = .10), f ( l l )  = 4.104, p < .05 (p=.002). The effect size fo r both genders was large (eta 

squared .61 fo r males and .60 fo r females); the 95% Cl fo r the mean difference between the two 

ratings fo r males was .0357 to  .1090 and fo r females it was .0302 to .1002. Similarly, fo r those 

aged 40-59 years, the mean fo r MUST estimated height (x = 1.66, SD -  .09) was significantly 

greater than the mean for height measured (x = 1.59, SD = .13), t(16) = 5.216, p < .05 (p=<.001). 

The 95% Cl fo r the mean difference between the tw o ratings was .0402 to  .0952. An analysis 

was not completed on the 60 years-i- age group as the distributions do not resemble a normal 

distribution, n-8.

b) MUST Estimated Height and Self-Report Height

Hypothesis: H I: There w ill be a difference between MUST estimated height and self-report 

height. HO: There w ill be no difference between MUST estimated height and self-report height.

A paired sample t-test was conducted to  evaluate whether a difference exists between MUST 

estimated height and self-report height. The results indicated that the mean for MUST 

estimated height (x = 1.66, SD = .10) was significantly greater than the mean for self-report 

height (x = 1.61, SD = .14), f(24) = 3.301, p < .05. The mean increase in height by le ft ulna length

190



was 0.05, with a 95% Cl for the mean difference between the two ratings, ranging fronn .0183 to 

.0791. The eta squared statistic (.31) indicated a large effect size. The null hypothesis is rejected 

(p=.003) and we conclude that the alternative is true at the pre-determined Cl of 95%. Similarly, 

a Bonferroni correction was also applied (see Section [e]).

In terms of gender, the mean of the MUST estimated height for males (x = 1.71, SD -  .09) was 

also significantly greater than the mean for self-report height (x = 1.66, SD = .14), t(12) = 2.387, 

p < .05 (p=.034). The eta squared statistic (.32) indicated a large effect size, with a 95% Cl for the 

mean difference between the two ratings, .0045 to .0984. However, for females the mean of 

the MUST estimated height (x = 1.59, SD = .06) was not significantly greater than the mean for 

self-report height (x = 1.55, SD = .12), t ( l l )  = 2.183, p > .05) but the p value (p-.052) was 

approaching a significant level. The eta squared statistic (.28) indicated a large effect size, and 

the 95% Cl for the mean difference between the two ratings was -.0003 to .0917.

Similarly, the paired sample t-test indicated that, for those aged 40-59 years, the mean for 

MUST estimated height (x = 1.66, SD = .09) was significantly greater than the mean for self- 

report height (x = 1.59, SD = .13), /'(16) = 4.792, p < .05 (p=<.001). The 95% Cl for the mean 

difference between the two ratings was .0360 to .0930. The eta squared statistic (.59) indicated 

a large effect size. An analysis was not completed on the 60h- year age group as the distributions 

do not resemble a normal distribution, n=8.

c) Relationships between MUST Estimated, Measured and Self-Report Heights 

A series of Pearson product-moment correlation tests were also conducted on the variables, 

MUST estimated height, measured height and self-report height. Although strong positive 

correlations were found across all the tests (see Table 4.61), each had a stronger relationship 

with one of the two variables examined. The results of MUST estimated height show that 

measured height (r(25) = .911, p <. 05 [p=<.001]) had the strongest positive correlation. The 

strongest positive correlation to measured height was self-report height (r(25) = .930, p < .05 

[p=<.001]) and finally, to self-report height, it was measured height (r(25) = .930, p < .05 [p=< 

.001]). The weakest of the positive correlations was, reciprocally, self-report height and MUST 

estimated height (r(25) = .857, p < .05 [p=<.001]).
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Table 4.61: Relationships between MUST Estimated, Measured and Self-Report Heights

MUST Est. Height Measured Height Self-Report Height

P< P< 1 P<

.911 .001 25 .857 .001 25
.911 .001 25 .930J .001 25
.857 .001 25 .930 .001 25

However, it is important to note that this sample group (n=25) mainly represents people with 

mild and moderate intellectual disability (84%; n-21) and those aged between 40 and 59 years 

(68%; n=17). There was an under-representation of people with severe and profound 

intellectual disability and of those aged 60 years and over. Despite these limitations, the gender 

split in this sample group was almost even, with males at 52% (n=13) and females at 48% 

(n=12).

i) Case Matching Pairs Only o f Height-Related Variables 

Interestingly, on exploration of the same height variables but case-matched in pairs as opposed 

to matching all three variables, the sample size increased for two pairing reciprocally, MUST 

estimated height and measured height (Pair 1) and MUST estimated height and self-report 

height (Pair 2) (see Table 4.62), but the strength of the positive correlations only decreased 

slightly. Although a similar breakdown of the characteristics of the sample existed for the MUST 

estimated height and measured height, as mentioned above, the increased sample in the other 

group -  MUST estimated height and self-report height -  resulted in more people with severe 

and profound ID {n=2; 8% to n = ll;  21%) and those aged 60 years and over (n=8; 32% to n=22; 

42%) being represented, but the positive correlation remained the same.

Table 4.62: Case Matching Pairs Only -  Height-Related Variables

MUST Est. Height I Measured Height I Self-Report Height

r P< n R p< n P< n

.869 .001 34 .842 .001 53

1 .869 .001 34 : .930 .001 25

Self-Report Height .842 .001 53 .930 .001 25
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d) Wheelchair-Users Only -  MUST Estimated Height and Self-Report Height Values 

Hypothesis: HI: There will be a difference betw een MUST estim a ted  height and self-report 

height am ong wheelchair-users. HO: There will be no difference betw een  MUST estim a ted  height 

and self-report height am ong wheelchair-users.

A paired sample t-test was conducted to  evaluate w he ther a difference exists betw een MUST 

estimated height and self-report height among wheelchair-users. The results indicated that  the 

mean for MUST estimated height (x = 1.61, SD -  .09) was not significantly different from the 

mean for self-report (x = 1.59, SD -  .13), t ( l l )  = 1.253, p > .05. The mean increase in height by 

left ulna length was 0.02 (eta squared 0.12; large effect size), with a 95% confidence interval for 

the mean difference between the two ratings, ranging from -.0163 to .0595. We fail to reject 

the null hypothesis (p=.236) and conclude that there is not enough evidence to s tate that  the 

alternative is true. Correlation coefficient was also computed; the analysis showed that  the 

correlation betw een MUST estim ated height and self-report height was significant -  r(12) = 

.912, p < .05 (p=<.001) -  among this sample of participants who were wheelchair-users (positive 

relationship). Due to low numbers, an analysis of age or gender influences was not done in 

either test. The findings should be interpreted cautiously because of the small sample.

e) Post-Hoc Adjustments (Multiple Testing on Height-Related Variables)

Adjusting for the probability that the results of the multiple paired t-tests conducted were due 

to chance, Bonferroni correction (post-hoc control) was applied to the alphas of the three 

height variables tested  (MUST estimated height, measured height, and self-report height). After 

applying a Bonferroni correction (with adjusted p value = .0167), the outcom e of all th ree  pairs 

remained the same. MUST estimated height remained significantly g reater  than both measured 

height (p=<.001, see Section 4.4.2.3 [a]) and self-report height (p=.003, see Section 4.4.2.3 [b]); 

and measured height remained not significantly different to self-report height (p=.056, see 

Section 4.4.2.4 [a]).

f) Summary Evaluation of MUST Estimated, Measured and Self-Report Height Values 

Although small, significantly greater mean differences betw een  MUST estim ated height and 

m easured height (Pair 1; mean difference was .07cm by MUST estim ated height), and MUST 

estim ated height and self-report height (Pair 2; mean difference was .05cm by MUST estimated 

height) were found. In Pair 1, neither gender nor age influenced this position. However, while 

th e  position on age in Pair 2 was the sam e as for Pair 1, the gender position was different for 

w om en only, with no significant mean difference found betw een  the variables, although the 

difference was approaching statistical significance.
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Concerning the relationships between MUST estimated height, measured height and self-report 

height, strong positive correlations were universally found across the matrix o f tests completed. 

The closest correlation to measured height was self-report height and, reciprocally, the closest 

correlation to self-report height was measured height. The closest correlation to MUST 

estimated height was measured height. The weakest o f the positive correlations was MUST 

estimated height and self-report height, and the same was found for self-report height. Among 

the wheelchair-users, no significant difference between the MUST estimated height and self- 

report height was found. A strong positive relationship exists between the two variables.

4.4.2.4 Evaluation o f Measured and Self-Report Height, Weight and Body Mass Index (BMI)

An evaluation o f measured and self-report height, weight and body mass index (BMI) values is 

presented below.

a) Difference between Measured Height and Self-Report Height

Hypothesis: H I: There w ill be a difference between measured height and self-report he ight HO: 

There w ill be no difference between measured height and self-report height.

A paired sample t-test was conducted to evaluate whether a difference exists between 

measured height and self-report height. The results indicated that the mean for measured 

height (x = 1.59, SD = .13) was not significantly d ifferent from  the mean for self-report height (x 

= 1.61, SD = .14), t(24) = -2.010, p > .05). The 95% confidence interval (Cl) fo r the mean 

difference between the tw o ratings was -.0410 to .0006. The eta squared statistic (.14) indicated 

a large effect size. We fail to  reject the null hypothesis (p=.056) and conclude that there is not 

enough evidence to state tha t the alternative is true, but it was close to  significant. As w ith the 

other height variables discussed, a Bonferroni correction was applied (see Section 4.4.2.3 [e]).

In terms o f gender, the mean o f measured height fo r males (x = 1.64, SD = .13) and females (x = 

1.53, SD = .10) was not significantly greater than the means fo r self-report height fo r males (x = 

1.66, SD = .14), f(12) = -1.177, p > .05 (p=.262); 95% Cl = -.0594 to .0178) or females (x = 1.55, 

SD = .12), f ( l l )  = -2.068, p > .05 (p=.063); 95% Cl = -.0403 to .0013). The effect size for both 

genders was large (eta squared .10 fo r males and .28 fo r females). Similarly, the paired sample 

t-test was conducted on the 40-59 year age group to evaluate whether a difference exists 

between measured height and self-report height. The results indicated that the mean for 

measured height (x = 1.59, SD = .13) was not significantly d ifferent from the mean for self-report 

height in this age group (x = 1.59, SD = .13), f(16) = -.355, p > .05 (p=.727). The 95% Cl fo r the 

mean difference between the tw o ratings was -.0223 to .0159. The eta squared statistic (.01)
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indicated a small effect size. An analysis was not completed on the 60+ age group as the 

distributions do not resemble a normal d istribution, n=8. See Table 4.63 fo r a summary o f the 

overall measured and self-report height findings.

i) Relationship between Measured and Self-Report Height 

To evaluate the relationship between measured height and self-report height, a Pearson 

product-m oment correlation was conducted. The results o f the correlation analyses show that 

the correlation was significant: r(25) = .930, p < .05 (p=<.001). The strength o f the association 

between measured height and self-report height is high (strong positive correlation).

b) Difference between Measured W eight and Self-Report Weight

Hypothesis: H I: There w ill be a difference between measured weight and self-report weight. HO: 

There w ill be no difference between measured weight and self-report weight.

A paired sample t-test was conducted to evaluate whether a difference exists between 

measured weight and self-report weight. The results indicated that the mean fo r measured 

weight (x = 69.58, SD = 17.86) was not significantly d ifferent from  the mean fo r self-report 

weight (x = 69.65, SD = 17.94), f(64) = -.168, p > .05. The 95% Cl for the mean difference 

between the tw o ratings was -.9366 to  .7916. The eta squared statistic (<.001) indicated a small 

effect. We fail to  reject the null hypothesis (p=.867) and conclude tha t there is not enough 

evidence to state tha t the alternative is true.

In terms of gender, the mean o f measured weight fo r males (x = 76.31, SD = 17.41) and females 

(x = 66.59, SD = 17.42) was not significantly greater than the means fo r self-report weight fo r 

males (x = 76.56, SD = 17.55), f(19) = -.326, p > .05 (p=.748); 95% Cl = -1.8932 to  1.3828) or 

females (x = 66.58, SD = 17.42), f(44) = -.017, p > .05 (p=.987); 95% Cl = -1.0483 to 1.0656). The 

effect size fo r both genders was small (eta squared <.01 fo r males and <.01 fo r females).

Similarly, the paired sample t-test was conducted on the 40-59 year and 60+ age groups to 

evaluate w hether a difference exists between measured weight and self-report weight. For 

those aged 40-59, the results indicated tha t the mean for measured weight (x = 72.39, SD = 

20.36) was not significantly d ifferent from  the mean fo r self-report weight in this age group (x = 

72.40, SD = 20.32), f(32) = -.013, p > .05 (p-.990). The 95% Cl for the mean difference between 

the tw o ratings was -.8346 to  .8241. For those aged 60+, the results indicated that the mean for 

measured weight (x = 66.67, SD = 14.61) was not significantly d iffe rent from  the mean for self- 

report weight in this age group (x = 66.81, SD = 14.89), t(31) = -.182, p > .05 (p=.857). The 95% Cl
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fo r the mean difference between the tw o ratings was -1.7319 to 1.4482. The effect size fo r both 

age groups was small (eta squared <.001 and .001 for those aged 40-59 and aged 60+ 

respectively). See Table 4.63 fo r a summary o f the overall measured and self-report weight 

findings.

i) Relationship between Measured and Self-Report Weight 

To evaluate the relationship between measured weight and self-report weight, a Pearson 

product-moment correlation was conducted. The results o f the correlation analyses show that 

the correlation was significant r(65) = .981, p < .05 (p=<.001). The strength o f the association 

between measured weight and self-report weight is very high (strong positive correlation).

c) Identity o f the Reporter o f Self-Report Height and Weight

Self-report height (n=54) and weight (n=68) values were reported in the Pre-Interview 

Questionnaire (PIQ); 100% of the participants were supported by a th ird party (e.g. support 

worker) in part or full completion of the PIQ. However, it is not known if the participant and/or 

the proxy reported the height and weight values and if they were reported from  memory, 

estimated, taken from records, or measured prior to reporting on the PIQ form.

d) Measured BMI and Self-Report BMI

Hypothesis: H I: There w ill be a difference between measured BMI and self-report BMI. HO: 

There w ill be no difference between measured BMI and self-report BMI.

A paired sample t-test was conducted to evaluate whether a difference exists between 

measured BMI and self-report BMI. The results indicated that the mean for measured BMI (x = 

30.08, SD = 6.06) was significantly d ifferent from the mean for self-report BMI (x = 29.11, SD = 

6.65), f(22) = 2.271, p < .05. The 95% Cl fo r the mean difference between the tw o ratings was 

.0838 to 1.849. The eta squared statistic (.19) indicated a large effect. Although the mean 

difference between the values is very small (.97), it is very significant, as the mean fo r measured 

BMI (x = 30.08) falls into the obese category, while the mean for self-report BMI (x = 29.11) falls 

into the overweight category, as defined by the international classification o f underweight, 

overweight and obesity according to  BMI in adults (WHO 2000a). Small differences in BMI 

scores can influence the overall BMI classification. The null hypothesis is rejected (p=.033) and 

we conclude tha t the alternative hypothesis is true.

In terms o f gender, the mean o f measured BMI for males (x = 28.67, SD = 5.56) and females (x = 

31.61, SD = 6.46) was not significantly greater than the means fo r self-report BMI fo r males (x = 

27.74, SD = 5.43), t ( l l )  = 1.445, p > .05 (p=.176); 95% Cl = -.4893 to 2.3581 and females (x =



30.61, SD = 7.75), t(10) = 1.741, p > .05 (p-.112); 95% Cl = -.2804 to 2.2829. Similarly, a paired 

sample t-test was conducted on the 40-59 year age group to evaluate whether a difference 

exists between measured BMI and self-report BMI. The results indicated that the mean for 

measured BMI (x = 30.93, SD = 6.39) was not significantly different from the mean for self- 

report BMI in this age group (x = 30.92, SD = 6.73), f(15) = .039, p > .05 (p=.969). The 95% 

confidence interval for the mean difference between the two ratings was -.7510 to .7793. An 

analysis was not completed on the 60+ age group as the distributions do not resemble a normal 

distribution, n=7.

See Table 4.63 for a summary of the overall measured and self-report BMI findings. 

i) Case Matching Pairs Only -  Measured and Self-Report BMI

Based on case matching of the variables, measured and self-report BMI categorisations (n=23), 

the cross-tabulation revealed that 50% (n=5) of those with a measured BMI categorisation of 

overweight (n -10) were positioned in the normal BMI range by their self-report values, while 

20% (n=2) of those with a measured BMI categorisation of obesity (n=10) were positioned in the 

overweight category by their self-report values. One participant with a measured BMI in the 

normal range (n=3) was positioned in the overweight category by their self-report values. In 

total, 35% (n=8) of this sub-sample (n=23) did not have the same measured and self-report BMI 

ranges; self-reported BMI scores tended to underestimate (n=7) measured BMI scores.
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Table 4.63: Difference between Measured and Self-Report Values of Height, W eight and BMI 

Scores

Mean Height

Females

Age group

40-59

60 +

Mean Weight

Both Sexes

Male

n Measured Self-Report 95% Measured -

Confidence Interval Self-Report

25 1.59 1.61 .056 -.0410 to .0006 -.02

13 1.64 1.66 .262 -.0594 to .0178 1 -.02

12 1.53 1.55 .063 -.0403 to .0013 -.02

17 1.59 1.59 .727 -.0223 to .0159 0

Insufficient numbers (n=8) to report (data not normally distributed)

65

20

69.58 69.65 .867 j -.9366 to .7916 -.07

76.31 76.56 .748 -1.8932 to 1.3828 -.25

45 j 66.59 66.58 [ .987 1 -1.0483 to 1.0656 .01

!
72.39 72.40 .990 -.8346 to .8241 -.01

60 +

Mean BMI Score

Both Sexes

32

23

66.67

30.08

66.81

29.11

.857 -1.7319 to 1.4482

.033 .0838 to 1.849

-.14

.97

12 28.67 27.74 .176 -.4893 to 2.3581 .93

11 31.61 30.61 .112 -.2804 to 2.2829 1.0

16 30.93 30.92 .969 -.7510 to .7793 .01

Insufficient numbers (n=7) to report (data not normally distributed)

e) Weight Status and Risk of Developing Co-Morbidities using BMI Scores 

Based on the measured and self-report BMI scores (n=23; case matched), the weight status and 

risk of participants developing co-morbidities has been estimated using the World Health 

Organization categorisations (WHO 2000a) -  see Table 4.64. According to measured BMI scores, 

87% {n=20) of participants were overweight or obese compared to 70% (n=16) using the self- 

report scores. A total of 87% (n=20) of participants measured were classified as having 

increased to severe risk of developing co-morbidities for BMI 25.00 to 39.99. Based on their self- 

report BMI scores, 70% (n=16) were classified as having increased to very severe risk of
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developing co-morbidities for BMI 25.00 to >40.00. There is a 17% (n=4) difference between the 

case-matched groups (measured and self-report BMI scores) and their risk of co-morbidities 

(increased to very severe categories only; BMI 25.00 to >40.00).

Table 4.64: Weight Status and Risk of Developing Co-Morbidities using BMI Scores

Measured Self-Report

- - - -

3 13.0 7 30.4

10 43.5 8 34.8

aaapitM 4 17.4 4 17.4

6 26.1 2 8.7

- - 2 8.7

f) Summary of Measured and Self-Report Height, Weight and BMI

Neither measured height nor weight was statistically different from the self-report values in this 

sample population. Nor were they influenced by gender or age (except that, for height, the 

influence of those aged 60 and over was not tested due to the low numbers involved). A strong 

positive correlation between measured and self-report height and weight was found. Despite 

such findings, there was a statistically significant difference found between measured and self- 

report BMI scores. Even though the mean difference between the values was small, the 

implications are very significant. The mean for measured BMI score falls into the obese 

category, while the mean for self-report BMI score falls into the overweight category. Based on 

case matching, just over one-third of cases were not classified in the same BMI categories, when 

measured BMI categorisations were compared directly to self-report categorisations. Of note, 

all of the participants who reported their height and weight values in the Pre-Interview 

Questionnaire had some level of assistance from a third party in completing this form. The level 

and type of assistance received with these questions (height and/or weight) is unknown.

Lastly, using measured BMI scores, the percentage at increased or greater risk of developing co

morbidities was higher than the percentage classified using their self-report BMI scores (87% vs. 

70%). Irrespective of the difference, the predicted risk of developing co-morbidities was high 

whether using their measured BMI scores or self-report BMI scores (case-matched).
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4.4.2.S Evaluation of BMI Scores Measured, Self-Report and Ulna Estimated

Based on case matching o f the variables, measured, self-report and ulna estimated BMI scores 

(n-23), the cross-tabulation revealed that the mean ulna estimated BMI score was lower (x 

=27.71, SD = 5.98) than both the measured (x =30.08, SD = 6.06) and self-report (x =29.11, SD = 

6.65) BMI scores reported. In terms o f the resulting BMI classifications from the respective BMI 

scores, the ulna estimated classifications were more closely aligned to  the self-report 

classifications (see Table 4.64) than the measured, w ith 61% overweight (n=7) or obese (n=7), 

35% (n=8) in the normal range, and one participant classified as underweight (4%). A series of 

Pearson product-m oment correlation tests were run to determ ine the relationships between 

the three variables and to identify which tw o had the strongest correlation (n=23). Ulna 

estimated BMI scores were based on le ft ulna length scores and measured weight.

a) BMI Score Measured vs. BMI Scores Self-Report and Ulna Estimated

A strong positive correlation between BMI score measured and BMI score self-report (r(23) = 

.953, p < .05 [p=<.001]), and BMI score ulna estimated (r(23) = .929, p < .05 [p=<.001]) was 

found. Both results were statistically significant. However, the closest correlation value to BMI 

score measured was the BMI score self-report (r^".907).

b) BMI Score Self-Report vs. BMI Scores Measured and Ulna Estimated

A strong positive correlation between BMI score self-report and BMI score measured (r(23) = 

.953, p < .05 [p=<.001]), and BMI score ulna estimated (r(23) =.900, p < .05 [p=<.001]) was 

found. Both results were statistically significant. However, the closest correlation value to BMI 

score self-report was the BMI score measured (r^".907).

c) BMI Scores Ulna Estimated vs. BMI Scores Measured and Self-Report

A strong positive correlation between BMI score ulna estimated and BMI score measured (r(23) 

= .929, p < .05 [p=<.001]), and self-report BMI score (r(23) = .900, p < .05 [p=<.001]) was found. 

Both results were statistically significant. However, the closest correlation value to BMI score 

ulna estimated was the measured BMI score (r^°.864).

d) Summary o f BMI Scores Measured, Self-Report and Ulna Estimated

Based on the mean BMI scores, measured BMI had the highest score, closely followed by the 

self-report BMI, while ulna estimated BMI had the lowest score. Using the BMI scores, the ulna 

estimated BMI classifications were more closely aligned to the self-report BMI classifications 

than the measured. All three variables -  BMI scores measured, self-report and ulna estimated -  

had strong positive correlations and all the findings were statistically significant. However, o f all
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the correlations and co-efficient of determinations, the BMI measured score and BMI self-report 

score had, interchangeably, the strongest positive correlation. This was followed by a slightly 

weaker but strong positive correlation between BMI ulna estimated score and BMI measured 

score. The weakest of the positive correlations was conversely between BMI ulna estimated 

score and BMI self-report score.

4.4.2.S Evaluation of BMI Measured to Mid-Upper Arm Circumference (MUAC)

An evaluation of the relationship between BMI score measured to mid-upper arm 

circumference (MUAC) score is presented below. The MUST estimation of likely BMI range for 

adults from MUAC scores will also be presented.

a) Association between BMI Score Measured and MUAC Score

Hypothesis: HI: There will be a linear relationship between measured BMI score and MUAC 

score. HO: There will be no linear relationship between measured BMI score and MUAC score.

A linear regression was conducted to evaluate the prediction of BMI score from MUAC score. 

The scatterplot of the two variables (positive relationship) (see Figure 4.12) indicates that they 

are linearly related such that, as the BMI score increases, so too does the MUAC (F (1, 23) = 

99.526, p < .05. The 95% confidence interval (Cl) for the slope, 1.008 to 1.536, does not contain 

the value of zero, and therefore the overall MUAC score is significantly related to the BMI score. 

The Pearson correlation between MUAC score and BMI score was .901. Approximately 81% (r̂  = 

.812) of the variance of the BMI score was accounted for by its relationship with the MUAC 

score. The null hypothesis is rejected (p=<.001) and we conclude that the alternative is true at 

the pre-determined Cl of 95%. The influences of gender and age on the findings were explored 

but are not reported, as the numbers were low and the values are not perfectly normally 

distributed.
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Figure 4.12: Association between BMI Score Measured and MUAC
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b) MUST Estimation of BMI Range vs. BMI Measured Score

On review of the MUST (Malnutrition Universal Screening Tool, 2003) predictions of the likely 

range of BMI for adults in the general population from MUAC scores (n=25), 88% (n=22)  of the 

MUAC scores in this sample population were estimated in the correct BMI ranges when 

compared to BMI measured scores. The remaining 12% (n=3)  were estimated incorrectly when 

compared to the BMI measured scores. Of those in the correct range, 36% (n=8) were correctly 

identified to be in the MUST obese category when compared to the measured BMI scores. The 

remaining 64% (n-14) fell between the two MUST risk categories and represents those falling in 

the normal to overweight BMI categories. On review of the measured BMI scores for this 64% 

(n=14), 8 participants were classified as overweight and 6 fell within the normal BMI range, 

which supports the MUST classification system. Using MUST estimation alone, the percentages 

of those in either the normal or the overweight BMI categories would be unknown; instead they 

would be grouped in the in-between MUST category (i.e. MUAC is > 23.5 and <32.0cm; BMI is 

likely to be > 20 and <30 kg/m^).
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On review o f the measured BMI scores o f those predictions misclassified (12%; n=3), tw o  o f the 

cases were classified as obese (BMI measured) but fell into the in-between category in MUST 

estimations based on the ir MUAC score. However, both cases were close to the correct MUST 

estimation category required; one MUAC was 0.5cm less than the value needed and the other 

1.3cm less. The other participant was classified as overweight (BMI measured) but fell into the 

obese MUST estimation category. Similarly, if the participant's measured BMI score were 1.5 

points higher, the MUST estimation would have been correct (obese).

c) Summary o f BMI Measured and MUAC

Measured BMI score was linearly related to the MUAC score (positive relationship). The 

influences o f gender and age on the findings were not reported due to low numbers and the 

values not being perfectly normally distributed. On review o f the MUST estimations o f likely 

range o f BMI fo r adults in the general population from MUAC scores, the majority o f MUAC 

scores in this sample population (88%) were estimated in the correct BMI ranges and those 

misclassified were not far o ff the correct predictions.

4.4.2.7 Evaluation o f I/VC Measurement over Clothing and on Bare Skin

An evaluation o f the difference between WC measurements taken over clothing and on bare

skin is presented below. Also, the reported clothing effect o f .5cm in other research studies in

the general population w ill be examined, along w ith  whether clothing thickness predicts the 

difference between measurements taken over clothing and bare skin.

a) WC Measurement over Clothing and on Bare Skin

Hypothesis: H I: WC measurement over clothing w ill be significantly greater than WC taken on 

bare skin. HO: WC measurement over clothing w ill not be significantly greater than WC taken on 

bare skin.

A one-tailed paired sample t-test was conducted to evaluate whether WC measurement was 

significantly larger w ith  a single layer o f clothing than w ith  bare skin. The results indicate that 

the mean fo r WC w ith clothing (x = 98.01, SD -  14.52) was significantly greater than the mean 

fo r WC w ithout clothing (x = 97.06, SD =  14.28), t(23) = 3.576, p <  .05. The mean difference was 

0.96cm (see Figure 4.13), w ith a 95% confidence interval (Cl) ranging from .4040 to 1.5113. The 

eta statistic (.36) indicated a large effect. The null hypothesis is rejected (p=.001) and we 

conclude tha t the alternative hypothesis is true at the pre-determ ined Cl o f 95%.
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Figure 4.13: Difference between WC Measurement over Clothing and Bare Skin
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b) WC over Clothing minus the Clothing Effect

Hypothesis: H I: There w ill be a difference between WC measurement over clothing minus the 

clothing effect o f .5cm and WC taken on bare skin. HO: There will be no difference between WC 

measurement over clothing minus the clothing effect o f .5cm and WC taken on bare skin.

A second paired sample t-test was conducted to evaluate whether there would be a difference 

between WC over clothing minus the reported clothing effect and WC taken on bare skin. The 

individual values of the variable, WC with clothing, has .5cm subtracted from it to be consistent 

w ith the other studies which report this value to be the effect of clothing on this measurement. 

The results indicate that the mean for WC with clothing minus the reported clothing effect of 

.5cm (x = 97.51, SD = 14.52) was not significantly different from the mean for WC without 

clothing (x = 97.06, SD = 14.28), t(23) = 1.710 p > .05. The mean difference was ,46cm, with a 

95% Cl ranging from -.0960 to 1.0127. The eta statistic (.11) indicated a large effect. We fail to 

reject the null hypothesis (p =.101) and conclude that there is not enough evidence to state the 

alternative hypothesis is true at the pre-determined Cl of 95%. Although the findings were not 

statistically significant, a difference still exists between measurements with clothes and without, 

even when the ,5cm is subtracted from the WC measurement results with clothing. While .5cm 

may account for the clothing, the outstanding mean difference of .46cm, rounded to .5cm, may 

be explained by landmarking error on the placement of the measuring tape at the site. Unlike 

the WC taken on bare skin, it is not possible to exactly verify the landmark site when placing the
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measuring tape over clothing, as no marking is made on the clothing (unlike the small line made 

directly on the skin fo r the WC measurement on bare skin). It therefore may be more accurate 

to report the clothing and landmark effect in adults at 1cm (mean ,96cm rounded) as opposed 

to the ,5cm clothing effect only.

c) Clothing Thickness and WC Differences (over Clothing vs. Bare Skin)

Hypothesis: H I: There is a linear relationship between clothing thickness and the difference 

between WC taken over clothing and bare skin. HO: There is no linear relationship between 

clothing thickness and the difference between WC taken over clothing and bare skin.

A linear regression analysis was conducted to evaluate the prediction of WC difference from  the 

thickness o f the single layer o f clothing. The scatterplot fo r the tw o variables (see Figure 4.14) 

indicates that the tw o variables are not linearly related (F (1, 22) = .849, p > .05) and the 

relationship is not statistically significant in the population represented by the sample. Clothing 

thickness is not an accurate predictor of the difference between WC over clothing and bare skin. 

The correlation between the difference and clothing thickness was -.193, which represents a 

weak negative relationship. Furthermore, the 95% Cl fo r the slope, -4.028 to 1.549, does contain 

the value o f zero, which reaffirms that clothing thickness is not significantly related to difference 

between WC taken over clothing and bare skin. We fail to  reject the null hypothesis (p=.367) 

and conclude that there is not enough evidence to state that the alternative is true at the pre

determ ined Cl o f 95%. In view o f the previous findings in Section 4.4.2.7 [b] and the above 

finding that clothing thickness does not predict (mean thickness .446mm rounded to .4mm) the 

degree of difference between the WC over clothing and bare skin, it would suggest that the 

.5cm clothing effect reported in other studies is only one o f tw o  factors that needs to  be 

considered, the second being the related contribution o f landmarking error.
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Figure 4.14: Clothing Thickness and WC Differences

T-------------------------------1-------------------------------- 1--------------------------------1----------------------------- r
.2 .4 .6 .8 1.0

Clothing Thickness - Single Layer (mm)

d) S u m m ary  o f W C  M e a s u re m e n t o v e r C lothing and on Bare Skin

The W C  o ver clothing (single layer) w as significantly g re a te r th an  W C m e a s u re m e n t tak en  on 

bare skin. On subtraction  o f .5cm  fro m  th e  W C m easu rem en ts  o ver clothing, th e  clo th ing  e ffe c t  

re p o rte d  in th e  lite ra tu re , no sta tis tically  significant d iffe ren ce  w as fo un d  b e tw e e n  th e  

m e as u rem e n ts  taken  o ver clo th ing  and those on bare skin. H o w ever, th e re  w as an outstanding  

d iffe ren ce  o f .46cm , w hich  ro unded  equals .5cm . The m ean  thickness o f clo th ing  (single layer) 

w as .4m m  (ro u n d ed ). C lothing thickness was not an accurate p red ic to r o f th e  d iffe ren ce  

b e tw e e n  W C  o ver clothing and bare skin. The findings suggest th a t c lothing is on ly  one o f th e  

co n tribu ting  factors to  th e  d iffe ren ce  in results, and th a t landm arking  e rro r d ue to  clothing (i.e. 

te s te r is u nable  to  ve rify  th e  exact lan dm ark ing  site) also needs to  be considered.

4.5 Conclusion

This ch ap te r w as d iv ided  into  th re e  parts. Phase 1 described th e  key d em o g rap h ic , hea lth  and  

lifesty le data  o f th e  sam ple p o p u la tio n . Phase 2 provided a d eta iled  descrip tion  o f th e  

a n th ro p o m e tric  m e as u rem e n t results, th e  m e asu rem en t process, and th e  process find ings on 

th e  exp erien ce  o f using th e  p ro ject m ateria ls . Phase 3 p resented  th e  results o f th e  hypotheses  

tes ted  based on th e  valid  m e a s u re m e n t readings repo rted  in Phase 2. The n ext ch ap ter w ill
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exam ine and com pare the study's main findings w ith  relevant findings from  other published 

work, and explore how  this study contributes to  a better understanding o f an thropom etry  

assessment in this population group. Possible areas fo r fu rther research will also be identified.
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Chapter 5: Discussion

5.1 Introduction

Despite the level o f in ternational research on overw eight and obesity in people w ith  ID, there  is 

a lack o f com parable m easured anthropom etric  data. During the last decade, especially, several 

researchers have raised the  need fo r standardisation in this field o f research. For exam ple, 

Rim m er e t at. (2010, p. 9) have highlighted the need "to establish appropriate m ethodology and 

equipm ent for the accurate m easurem ents o f body com position in selected disability groups". A 

year earlier, Hum phries e t al. (2009) confirm ed the need fo r im provem ents in the research 

m ethodology and design of nutrition research on people w ith  ID, and strongly suggested that 

researchers must define the best standards and techniques to use w ith this population and seek 

to achieve consensus on these standards. Concurrently, Verstraelen e t al. (2009, p. 311) fu rther  

reaffirm ed the need fo r m ore research "on the lim itations of the measuring m ethods and the  

gold standard", and stated that the  "question rem ains as to how best to  m easure w eight status 

in people with intellectual disability". W hile over ten years ago, the need to develop norms for 

anthropom etric m easurem ents that are standardised on persons w ith  ID was identified, but 

rem ains unm et (Aldridge e t al. 2000).

As part o f the pilot fo r the  national IDS-TILDA study, using a m ixed-m ethods approach that 

com bined tw o  theories, m easurem ent and fam iliarisation, and one m odel. Cone of Experience, 

w ith in  the conceptual fram ew ork  o f the ADDIE m odel, the operationalisation of standardised  

anthropom etric procedures (using generic reference m ethods) was tested, as well as strategies 

designed to prom ote g rea ter participation and fam iliarisation o f the m easurem ents among 

adults with ID, beyond the act o f m easurem ent alone. This exploratory study sought to  

determ ine the feasibility, validity and reliability o f perform ing an thropom etric  m easurem ents  

on people w ith  intellectual disability (ID) aged 40  years and over, and develop an evidenced  

based research field tool to  guide the baseline assessment o f an thropom etry  in adults w ith  ID. 

This chapter discusses the main findings (presented in Chapter 4) o f the study as they relate and 

contribute to the literature . The context o f the  discussion is m ainly fram ed on the central 

them es of the rapid research field tool developed (see Figure 5 .1) from  key learnings o f this 

study.

5.2 Summary of Key Findings

High-quality measured an thropom etric  data can be collected in adults w ith  ID in field research. 

The anthropom etry m odule developed proved to be highly feasible to  deliver as part o f the IDS-
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TILDA study and was acceptable to people w ith  varying abilities. Overall, high rates o f valid and 

reliable anthropom etric  m easurem ents w ere achieved, using generic reference m ethods (w ith  

very m inor standardised adjustm ents to widen reach to  ail).

The study has shown the im portance of securing accredited training from  certified trainers, the  

use of standardised procedures w ith an integrated fam iliarisation protocol, and the selection of 

appropriate and calibrated equipm ent. The im portance o f reporting the valid ity status o f each 

param eter measured against predefined validity criteria, the undertaking of duplicate 

m easurem ent readings to allow  intra- and inter-observer reliability to  be assessed, and the  

quantification o f the non-m easurem ent outcom es, was dem onstrated. The need to  include 

surrogate m easurem ent options as standard practice in anthropom etry studies seeking to  

measure standing height and w eight in people w ith  ID was confirm ed. The utility o f both the  

surrogates tested in this study, the ulna length, as an estim ate for standing height, and m id

upper arm  circum ference (M UAC), as an estim ate o f BMI category, was confirm ed. However, 

fu rther research is required. No anthropom etric m easurem ent is w ithout lim itations.

The validity and reliability o f the surrogates tested was high and both w ere accessible to, and 

acceptable by, all the people w ith ID. The value o f measuring MUAC in all adults w ith  ID was 

also noted, along w ith the need to exam ine the rate o f height loss in this population. The 

selected waist circum ference (W C) site, the iliac crest, was acceptable to people w ith  ID over a 

single layer o f clothing and on bare skin. A higher rate of valid WC m easurem ents on bare skin 

was obtained, but slightly m ore agreed to the WC m easurem ent over clothing. The im portance  

of light clothing (<1.0m m ) was noted, particularly if participants are not eligible to  have the  

m easurem ent taken on bare skin. The effect o f clothing on the m easurem ent result revealed  

that clothing is only one o f the tw o  factors that needs to  be considered, the o ther being 

landmarking error. A correction of -1.0cm  for the clothing effect and landm arking error is 

proposed, w hen it is taken at the iliac crest site over a single layer o f clothing. The study also 

revealed the im portance o f establishing the identity o f the reporter and the source of self- 

report height and w eight data, particularly w hen m ore than one reporter is involved in the data 

collection (e.g. the person w ith  ID and the ir fam ily m em ber).

M ore than was expected, the study revealed the im portant contribution o f fam iliarisation (and 

the associated accessible m aterials developed) in an thropom etry  research fo r both the  

participant and the research being conducted. The potential to  replicate the fam iliarisation  

protocol developed beyond anthropom etry research to o ther types of physical tests or



examinations for people with ID was noted. Lastly, all the selected equipment except for the 

wheelchair scale proved in the field research to be feasible (portable and practical), accessible 

and acceptable to people with ID. Use of the wheelchair scale is suitable only for 'clinic-style set

ups'. Slight design improvements were identified for two of the selected pieces of equipment, 

the Segmometer 4 and the Seca 217 height measure, but both can be used in the current design 

with extra time allotted. Collectively, the results confirm the feasibility of this new approach to 

anthropometric assessments in adults with ID, which can be successfully replicated in the IDS- 

TILDA study and by others in both the research and practice field.

Figure 5.1: Rapid Research Field Tool Developed for Baseline Assessment of 
Anthropometry

A  R a p id  R e se a rch  F ie ld  T o o l fo r  th e  B a s e lin e  A s se s sm e n t o f  
A n th r o p o m e tr y  in  A d u lts  w ith  in te lle c tu a l P is a b H ity

Prerequisite Requirem ents fo r A lgorithm  Use: Training Com pleted: Developed, Selected or A dapted Standardised A nthropom etric  
Procedures, inclusive o f  a Familiarisation Protocol: Selected A ppropriate and Calibrated Equipment

S ta r t

C o m p le te d * * *

Can you m easu re  wwalst c ircum ference?

C o m p le te d * * *

Can you m easu re  star>ding height?

Can you m easure  ulna length?

Can you m easu re  h ip  c ircum ference?

Can you m easu re  w eig h t?

Can you m easu re  m id -u p p e r

C o m p le te d * * *

B aseline A nalysis o f  V a lu es  (bas^d on  tw o  valid  rra d in g ^  per m easure)
Assess th e  re lia b ility  o f  th e  d a ta ; c o m p u te  th e  nr>«an va lue and  in te rp re t th e  findings

* If two v«Hd re«dtng> cannot b« sccurcd go to the ulna len(th ** If tv*e vaM reading* cannot be Mcur«d go to ttx MUAC question.
**'Complete two cyctet of the algocittim. where pottibie. and record the vaiuet (valid Only) on a Measurement Record Card for (ubterti

5.3 Anthropometry Training

Anthropometry involves the measurement of human body dimensions. It offers many benefits; 

it is low cost, non-invasive and easy to perform, and the equipment is portable, but 

anthropometric techniques can be problematic due to their vulnerability to measurement
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erro rs  and lack of reliability (Sicotte e t  al. 2010). According to  Mulholland and Rolland (2012, p. 

46) "in skilled hands, an th ro p o m e try  can be highly reproducible and th e  m o s t  useful field 

m e th o d  for assessing body com position". However, d u e  to  its many benefits, m any  investigators 

u n d e re s t im a te  th e  skill required . Although th e  use of direct^” an th ro p o m e tr ic  m e a s u re m e n ts  in 

research  studies  with people  with ID con tinues  to  increase worldwide, an th ro p o m e try  training 

is little considered  and, w h e re  repo rted , lacks specific details -  for exam ple , on theore tica l 

issues such as s tan d a rd s  and on practical co m p o n en ts ,  a s se ssm en t  m e thods ,  du ra tion  of 

training, tra iners '  skills and expertise , and reliability m easures .  A recen t  scoping review, from 

1990 to  th e  presen t ,  by Casey (2013, p. 1) found th a t  th e  "curren t research  li te ra ture  contains  

to o  few  w ell-conducted s tud ies  to  d e te rm in e  th e  precision and validity of body com position  

m easu re s  on people  with ID". The curren t  study, a lthough small, re p re se n ts  th e  first s tep  

to w ard s  developing an ev idence-based  fram ew ork  (see Figure 5.1) on th e  key m ethodological 

co m ponen ts ,  inclusive of training, th a t  n eed  to  be considered  by re sea rchers  conducting 

a n th ro p o m e try  a sse ssm e n ts  with people  with ID. A nth ropom etry  training should be o ne  of th e  

first considera tions of th o se  seeking to  u ndertake  direct an th ro p o m e tr ic  m e a s u re m e n ts  with 

this population  g roup  for research  purposes.

Collectively, th e  lack of tran sp aren cy  on training in th e  lite ra ture  (as discussed in Section 2.5.4), 

th e  absence  of any re fe rence  to  national o r  in ternational certified an th ro p o m e try  training 

prog ram m es ,  and th e  em erg en ce  of th e  sam e  finding -  concerning th e  ab sen ce  of s tandard ised  

training -  am ong  all but one  of th e  resea rchers  and clinicians consulted  (see Appendix 3, Them e 

3), led th e  re sea rch er  to  source s truc tu red  training delivered by certified tra iners . Since th e  

initiation of this study, th e  lack of transpa rency  on training has con tinued  to  be observed  

(Verstraelen e t  al. 2009, Tem ple e t  al. 2010, Melville e t  al. 2011, Soler Marin & Xandri Graupera  

2011, Thom as & Kerr 2011, Tsai e t  al. 2011, Mitchell e t  al. 2013) and although, m ore  than  

previously rep o r ted  have refe rred  to  'training' o r  m e a su re m e n ts  being conducted  by 't ra ined ' 

personnel,  th e  associated  training details  provided (as discussed in Section 2.5.4) con tinues  to  

be limited (W aninge e t  al. 2009, 2010, de  W in ter  e t  al. 2012, Temple e t  al. 2013).

Although th e  re sea rch er  (an experienced  intellectual disability nurse) had knowledge of basic 

body m ea su re m e n ts ,  such as height and weight, she w as convinced th a t  perceived skills and 

expert ise  in an th ro p o m e try  can n o t  be assured  for research  purposes  w ith o u t  specific training 

and  a s se s sm e n t  of all th re e  co m ponen ts ,  irrespective of how easy th e  m e a su re m e n ts  are

“  R em inder: Use of th e  te rm  'd irec t' in th is c o n te x t re fe rs  to  m easu re d  an th ro p o m e tric  p a ra m e te rs  such  as height, w eigh t, etc.
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perceived to be. Hinojosa et al. (2000, p. CE-1) state that "as members of a profession, we are 

expected to demonstrate professional behaviour and conduct and to assure society that we are 

competent". Yet "the process of maintaining competence is ongoing and developmental" 

(Youngstrom 1998, p. 717), and includes (but is not limited to) the understanding of new  

knowledge and further development of technical skills. An evaluation, though small, of three 

anthropometrists revealed that the shorter the experience and previous (or insufficient) training 

of testers, the more errors were made during the measurements, resulting in poor precision 

and accuracy, particularly in girths and skinfolds (Bagni et al. 2009). For instance, if we consider 

the mid-upper arm circumference measurement, despite it being a relatively easy measure, 

small errors such as incorrect location of one or any of the landmarks, inaccurate positioning of 

the arm or the tape measure at the midpoint site, or insufficient tension placed to hold the tape 

at the designated landmark without indenting the skin, can each or collectively lead to 

erroneous interpretations (de Almeida et al. 2003) -  without specific training. Although other 

key components, such as the use of standardised procedures and calibrated equipment, are also 

required to reduce the risk of measurement errors, anthropometry training is the key building 

block needed by those wishing to measure anthropometric parameters in research. However, 

the receipt of training in itself is not sufficient to ensure accuracy; the knowledge and skills of 

learners must be assessed against strict criteria, and only those that meet the required 

standards of the course should be accredited.

Critically, ISAK (International Society for the Advancement of Kinanthropometry) provided the 

necessary professional training to assess, plan, implement and evaluate the form, shape, 

proportionality and body composition of subjects. Although the course was not specifically 

designed for professionals assessing people with ID, the measurement standards, techniques 

and applications are universally applicable, irrespective of the target population group. Slight 

adjustments, as noted in the methodology chapter, were made to widen the reach and use with 

people with ID in a field study, but all the same measurement principles (e.g. use of 

standardised procedures, assessment of technical error of measurement), techniques (e.g. how 

to landmark a skeletal point) and considerations (e.g. calibrations, equipment manipulation) 

learned were applied in practice.

The ISAK training was delivered by certified trainers who are reassessed every four years against 

strict (and transparent) criteria and are required to provide evidence of ongoing involvement in 

teaching and examining of ISAK courses (Stewart & Sutton 2012). Such rigorous and transparent 

training standards and exam-based certification (competency-based, including target inter- and
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intra-tester technical error of measurement criteria) offered the quality assurance needed and 

ensured confidence in the skills, knowledge and competence obtained. Although this study is 

small, the high standard of training obtained maximised the quality of the results the study 

produced. Based on all the findings, it is clear that the importance of anthropometry training in 

research cannot be underestimated. In this study, the ISAK training scheme guided the 

researcher through the research process. In particular, it directed the researcher on the primary 

considerations needed, such as the subject, the data-collection process and the equipment 

(selection, care and use), followed through to the measurement standards and methods for 

assessing the validity and reliability of the results. The thoroughness of ISAK highlights the need 

for appropriate consideration to be given to the quality and quantity of training undertaken by 

researchers in the field, including that of trainers. Such guidance and direction is absent in the 

ID literature, which has led to the lack of related details in this field. For example, in one of the 

more recent studies. Moss (2009) reported that skinfolds were measured by an accredited Level 

2 anthropometrist, but did not specify, if they or someone else conducted the other 

anthropometric parameters assessed.

While the completion of ISAK training (Level 1) by all future examiners (i.e. researchers) may not 

be attainable in the IDS-TILDA study or other epidemiological studies involving direct 

anthropometry assessment, it serves as a good benchmark for training standards. If ISAK 

training cannot be completed by researchers, then the methodological details of more localised 

training -  i.e. content, duration, assessment methods (including intra- and inter-technical error 

of measurement criteria), and how trainers are assessed, etc -  needs be clearly outlined in 

research reports, so that the quality of training and the data collected can be assessed. 

However, examiners, as recommended by Geeta et at. (2009, p. 1,018), "should be trained and 

later assessed by qualified anthropometrists against some predetermined target training 

values". Equally, all personnel involved in directly measuring anthropometric parameters for 

research purposes, irrespective of their professional background, should receive training, as 

new techniques, knowledge and equipment are continually being developed. To maintain high 

standards in field research, regular monitoring (e.g. interm ittent checks using repeated 

measurements on the same subjects, with their permission) and refresher training may be 

required depending on the study design. For example, interm ittent checks would be required in 

large studies, such as the IDS-TILDA study, where anthropometry data is being collected on a 

large sample over several consecutive months. It has been reported that "the availability of an 

'expert' in anthropometry may be crucial not only during the training process but also during 

data-collection supervision" (Sicotte et al. 2010, p. 7), particularly in large studies. Kaaks et at.
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(1994) suggested that, by comparing data gathered to that of a gold standard, it could be 

possible to calibrate for the bias due to errors, and also identify and resolve any related 

concerns. Anthropometry is highly objective and reliable in the hands of trained 

anthropometrists (Krishan 2007).

5.4 Standardised Anthropometric Measurement Procedures and Reporting

To accurately assess the feasibility, validity and reliability of direct anthropometric 

measurements of adults with ID, in this study, the application of, and adherence to standardised 

anthropometric measurement procedures, guided by generic reference methods, w/as critically 

important. The pooled findings from the literature review/ (see Section 2.5.2) and the 

consultations completed (see Section 3.5.1) at the methodological stage confirm that there is a 

lack methodological transparency and reported use of reference methods (Frisancho 1984, 

Lohman et al. 1988, WHO 1995, Marfell-Jones et al. 2006) in this research field. Since the 

initiation of this study, there has been a slow/ increase in the number of ID studies quoting either 

a reference method or a specific protocol for all (or implied for all) of the measurements 

examined (e.g. Moss 2009, Waninge et al. 2009, Soler Marin & Xandri Graupera 2011, Tsai et al. 

2011, Temple etal. 2013), but it is by no means standard practice in research.

This methodological status is a matter of concern, particularly as standardised procedures are 

essential in order to maximise the validity and reliability of anthropometric data collected in this 

population, but also to allow/ for direct comparisons to be made betw/een studies and 

population groups, and to permit the pooling of results from different studies. An example of 

the type of differences and lack of detail found in the ID literature is reflected in the following 

two studies: Melville et al. (2008) and de Winter et al. (2012), which involved 945 adults with ID 

in the physical assessments undertaken. Focusing only on the height parameter and the method 

reported in both studies, neither mentioned, at a minimum, the position required of the 

participant's head or upper and lower part of the body. In de Winter et al. the researchers 

stated that "height was measured using a Seca stadiometer, type 214, with the participant 

standing, wearing no shoes" (p. 400); in Melville et al. it "was measured without footwear using 

a portable stadiometer" (p. 427). This lack of detail (i.e. criterion requirements) raises the 

question (for many related studies in the ID field) of how the validity of the measurements was 

assessed or what standards it was measured against to be classified as 'valid'.

Relatively small biases in the measurement process can result in the misclassification of groups 

or population trends; for example, a difference of one decimal point (e.g. 29.9 and 30.0) on the
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Body Mass Index Classification Scale can mean the difference betw een som eone being 

categorised in either the overweight or obese category. Such m easurem ent errors not only 

affect the quality of the data collected, but also the  relationships and differences among 

variables uncovered or examined within the population and with respect to o ther population 

groups. This raises questions such as: is the difference a true difference, or is the difference a 

result of errors caused by the  data collector (i.e. trained or not trained), equipm ent (i.e. not 

calibrated) or protocol variability, if used. Perissinotto et al. (2002) confirmed that the use of 

non-standardised methods and insufficient sample sizes make it difficult to compare reference 

values for clinical and epidemiological purposes. Although it is clear tha t  adherence to 

recom m ended procedures will reduce bias in m easurem ent (WHO MGRS 2006), the reporting of 

such practices among investigators in ID research is very limited. This lack of standardisation has 

been a major factor confounding comparisons betw een and within ID studies, as well as m e ta 

analyses.

In the literature, there was no evidence found indicating that standardised anthropometric 

procedures (i.e. reference methods) cannot be successfully used with or without adaptations (if 

needed) in this population group. While each anthropometric study in this field seeks to make 

independent contributions to  knowledge, the m easurem ent principles and procedures that 

permit comparability among studies should for the most part be the same. The use and 

reporting of standardised m ethods will fundamentally improve the quality of anthropom etry 

studies on people with ID. The feasibility, validity and reliability findings from this study clearly 

show that standardised anthropometric procedures based on generic reference methods, with 

som e minor adaptations, can be successfully operationalised in field research with this 

population group. To substantiate this position, the use of the reporting cycle developed for the 

study was critically important (see Figure 5.2), as it facilitated the quantification of the 

m easurem ent status from each m easurem ent, which is absent in the literature. Access to 

quantified data on the validity status, m easurem ent attem pts, non-obtainments, non-attempts 

and refusals -  including the reasons if known -  provides a more comprehensive picture on the 

status of anthropometric m easurem ents in this population group. Access to this information 

also provides the opportunity to learn what actions are needed to reduce or avoid, where 

possible, invalid, incomplete or non-attem pted m easurem ents in the future. Not dissimilarly, 

although not as specific and transparen t as this study, the Wallace and Schluter (2008) enquiry 

into cardiovascular risk factors and adults with ID specified if a particular risk factor had not 

been assessed, and an a ttem pt was made to establish the reason for the omission and record 

the details in the  audit, which is an important step in the assessm ent process.

215



Figure 5.2: General Outline of the Measurement Reporting Cycle

Selected Measurement

Attempted - Not Obtained Not Attempted Refused

Validity Status

Return to S ta rr i Return to StartValid
Measurement

Invaiid
Measurement

Return to Start*

Two Rounds of the Cycle Completed 
For Each Measurement

Experience of Using 
Selected Equipment

Any Other Information on 
the Measuremer>t

Next Measurement

* Com ple te  tw o rounds o f thts reporting  cycJe fo r each  m easurem ent, w here  possib le  
N o te ; Partic ipan ts  m ay be  ca te rgo rised  d iffe ren tly  each  round

Critical to the success of the operationalisation of the standardised procedures developed and 

used in this study was the accredited anthropometry training completed. While the positive 

response received from participants to the standardised procedures employed was aided by the 

integration of a familiarisation protocol into the study design (see Section 5.10 for further 

details). The inclusion and testing of surrogate measurements for standing height and BMI, for 

future use in the IDS-TILDA study, also maximised the participation of participants. The minor 

but standardised adaptations made to the measurement procedures, and the selection and use 

of appropriate equipment (see Section 5.12), also widened the reach to participants. The 

identification, consideration and planning of other key influential factors (see Section 5.11), 

such as communication access, allocation of sufficient time, and the setting, also played a 

significant role in the positive results achieved in this study. Together, all of the efforts made to 

build on and improve anthropometry research in people with ID align with the Rimmer et al. 

(2010, p. 9) recommendation for the "establishment of appropriate methodology and 

equipment for the accurate measurement of body composition in select disability groups". 

Importantly, this study demonstrates that generic reference methods can be successfully used 

in this population group when some reasonable adjustments are made.

5.5 Operational Feasibility in Field Research

The operational feasibility, based on those eligible for the measurements, in this study is 

believed to reflect the varying needs and abilities of this population group. The findings 

highlight the importance for surrogate measurements -  such as those tested in this study: ulna
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length for s tanding height, and m id -upper  arm  circum ference  for BMI -  to  m e e t  th e  differing 

n eed s  of th e  population. Nearly all of th e  partic ipants  w ere  eligible for weight, ulna length and 

m id-upper  arm  circum ference  m easu rem en ts .  Importantly, all th re e  of  th e se  m e a su re m e n ts  

could be taken  in a standing  (preferred  option) or  sitting position, which w idened  th e  reach to  

all participants with varying levels of abilities. However, th e  n u m b ers  eligible for th e  w eight 

m e a s u re m e n t  would have been  d ec reased  by a t  least a q u a r te r  if th e  w hee lcha ir  scale had not 

b een  available, as a q u a r te r  of th e  sam ple  w e re  w heelchair-users. O thers  also used this scale 

(standing or sitting in a chair), w h e re  feasible, if they  w ere  uns teady  on th e ir  fee t,  or if it was 

a lready  se t  up, as it provided users with a w ider platform to  ad just the ir  position for th e  

m e a su re m e n t .  As th e  population  ages, th e  n eed  for accessible eq u ip m e n t  such as a wheelchair  

scale, and alte rnative  m e th o d s  to  conduct  m e a su re m e n ts  such as su rroga tes  for s tanding height 

and  BMI, in bo th  th e  research  and practice field is going to  increase  for all m e m b e rs  o f  society. 

Both th e  practical application and portability  of th e  e q u ip m e n t  used for all th re e  

m ea su re m e n ts ,  particularly th e  w hee lcha ir  scale, w ere  exam ined  closely to  offer fu tu re  

guidance  on its use in field research , mainly hom e-based  visits (see Section 5.12).

For th e  remaining th re e  m e a su re m e n ts  -  height, waist (over clothing) and  hip c ircum ferences -  

just  over  tw o-th irds  of partic ipants  w e re  eligible for th e  m e a su re m e n ts ,  and  just un d er  half 

w e re  eligible for th e  waist c ircum ference  (WC) m e a s u re m e n t  on bare  skin. However, as all of 

th e se  m e a su re m e n ts  require  partic ipants  to  be in a stand ing  position, which precludes 

w heelchair-users , this lower opera t iona l  feasibility figure was no t unexpec ted . If th e  w heelchair-  

users  a re  excluded from th e  equa tion , th e  opera tional feasibility for height, waist (over clothing) 

and  hip c ircum ferences w as very good. Of note , th e  opera t iona l  feasibility figures on waist and 

hip c ircum ference m ay increase in th e  fu ture ,  w hen  only th e  minimally requ ired  m e a su re m e n ts  

a re  conducted  in th e  IDS-TILDA study, particularly in th e  case  of  th e  WC m e a s u re m e n t  on bare  

skin. In a very small n u m b er  of cases, bu t  no less important,  th e  effects o f  fa tigue influenced the  

reasons  for th e  non-opera tionalisa tion  s ta tu s  tow ards  th e  end  of th e  m e a s u re m e n t  visit. 

However, based  on th e  key learning on  th e  utility of the  su rroga te  m e a su re m e n ts  se lec ted  and 

th e  effect of clothing on th e  WC m e a s u re m e n t  in this study, only th o se  th a t  require  su rroga tes  

will be advised to  com ple te  (with th e  exception  of o n e  reco m m en d a t io n  on MUAC, outlined in 

Section 5.7.2), which will resu lt  in few er  m ea su re m e n ts ,  reduce  th e  risks of fatigue on 

participants, and maximise the ir  up take  and perfo rm ance  on th e  key p a ra m e te rs  o f  interest. 

However, th e  main influencing fac to r  th a t  low ered opera t iona l  feasibility across th e se  

m e a s u re m e n ts  w as th e  n u m b e r  of  w heelchair-users.
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W ith regards to the WC measurement on bare skin, the number of those eligible may increase, 

at least to the levels of WC over clothing, as several of the reasons for non-eligibility are 

potentially adjustable factors that might not have been as significant if the participants had only 

been required to complete the basic set of measurements, as will be conducted in the IDS-TILDA 

study. However, for the purpose of this study, all the measurements were examined among 

those eligible, so that the surrogate measures and the effect of clothing on WC measurement 

could be examined closely. In order to allow the eligible participants more time to get to know 

and feel comfortable with the researcher, and to avoid the risk of compromising the 

securement of the other measurements (e.g. due to fatigue, disinterest), the WC measurement 

on bare skin was purposively placed at the end of the visit. However, at this stage several of the 

participants were tired, disengaged or anxious to get finished, which contributed in part to the 

reduced operational feasibility figure reported. Although this finding was not unexpected, it 

demonstrates in this context the potential influence of fatigue on uptake levels. Bird (2008, p. 3) 

asserted that, in "conducting a series of tests or measurements, the sequence in which they are 

performed can be important, as fatigue from one test can affect the results of another test". As 

demonstrated in this study, the sequencing of the measurements was critical, particularly in 

terms of operational feasibility, so as to ensure that the key parameters of interest were not 

compromised. It is imperative that studies include a clear rationale for each measurement 

selected, how the findings will be used and who will benefit, and that the sequence of the 

measurements to be performed has been considered with a view to reduce the effects of 

fatigue on the uptake levels and/or the performance effort. Overall, the operational feasibility 

figure achieved confirms the need for and importance of the rapid research field tool developed 

from the results of this study, to offer guidance on the decision-making process in the selection 

and sequencing of the most suitable measurements for the baseline assessment of key 

anthropometry parameters in adults with ID for field research purposes (see Figure 5.1).

5.5.1 Measured Feasibility among Eligible Participants

Despite the participants' initial eligibility for the measurement, the percentage of those 

measured varied slightly in two of the measurements: height and WC over clothing, and, more 

particularly, in the mid-upper arm circumference (MUAC) measurement. The reduced figures 

resulted from measurements being attem pted but not obtained or refused. On examining 

standing height, none of the reasons reported were unexpected. Standing height measurements 

in older people can be difficult to obtain because of an inability to stand straight or steadily due 

to pain, weakness, disability, or spinal deformities such as kyphosis or scoliosis, or due to 

osteoporosis (Hirani & Mindell 2008, Erwin 2012) and are not always practical (Auyeung et al.
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2009). At present, there are no guidelines regarding the degree of spinal curvature that would 

invalidate the measurement of height, but there are obviously individuals whose height should 

not be measured because of kyphosis or other postural problems (WHO 1995). At the outset, it 

may not always be clear if it will be possible to measure standing height; as found in this study, 

only as the researcher moved through the briefing, demonstration and/or attempting stage did 

it become clear that this would not be possible for some participants. Several studies have 

noted that height measurements of people with ID can sometimes be difficult (Bell & Bhate 

1992, Marshall et al. 2003, Fender et al. 2007, Melville et al. 2008, Wallace & Schluter 2008, 

Verstraelen et al. 2009), yet no surrogate measurement was included in these studies or other 

studies measuring height in this population, as back-up, if required (Frey & Rimmer 1995, 

Prasher 1995, Carmeli et al. 2003, Cotugna & Vickery 2003, Braunschweig et al. 2004, Moore et 

al. 2004, Melville et al. 2005, Chapman et al. 2005, Draheim et al. 2007, Stanish & Draheim 

2007, Fender et al. 2007, Bhaumik et al. 2008, Starr & Marsden 2008, Temple et al. 2010, 

Thomas & Kerr 2011, Tsai et al. 2011, Soler Marin & Xandri Graupera 2011, Temple et al. 2013). 

However, based on what is known about the difficulties of measuring height in older people, 

from the generic literature, the loss of height that occurs with ageing due to the thinning of the 

discs of the spinal column and diminution in the height of the vertebrae (M ilne & Williamson 

1983, Cline et al. 1989), and the reported difficulties experienced by some people with ID with 

the height measurement, combined with the likelihood for such difficulties to increase as this 

population ages with increased life expectancy (Coppus 2013), it is important to include a 

surrogate option for when standing height cannot be obtained or accurately measured.

The use of surrogate measurements with different body segments (i.e. ulna, knee height, arm 

span and demi-span) to estimate standing height in the older population has been reported 

widely in the generic literature for many years (Mitchell & Lipschitz 1982, Chumlea et al. 1985, 

Haboubi et al. 1990, Cockram & Baumgartner 1990, Kwok & W hitelaw 1991, Bannerman et al. 

1997, Hickson & Frost 2003, Ritz 2004, Weinbrenner et al. 2006, Prasad et al. 2012). A similar 

response needs to be available to people with ID more widely in research studies, so that the 

data is as comprehensive as possible. From a practice perspective, Welch and Craggs (2010, p. 

36) similarly highlighted the importance of practitioners having "an understanding of the 

different techniques which allow the application of a BMI assessment to be adaptable [such as 

the use of alternative measurements for standing height] and flexible enough to accommodate 

the diverse needs of client groups", including people with ID.
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In this study, ulna length was selected as the surrogate nneasure of choice, as it is known to be 

generally easy and quick to perform, even with people who are bed-bound or chair-bound (Elia 

2003). It was confirmed that easily identifiable surface landmarks not only make the 

measurement possible with people with compromised postures (Mondal et at. 2012), the 

accessibility of the landmarks -  i.e. olecranon process (point of elbow) and styloid process 

(prominent bone in the wrist) -  also means that participants, regardless of their level of ID, may 

be able to assist with locating the two landmark sites in the lead-up to the actual measurement. 

For the purposes of this study, ulna length was measured among all eligible participants, so that 

its suitability as a surrogate height measure could be examined. The continuity of the feasibility 

figures from the operational stage to measurement stage were excellent, similar to the weight 

measurement, but, as noted earlier, this was particularly aided by the access to, and use of, the 

wheelchair scale. Unfortunately, the same level of transfer figures between the stages was not 

achieved for the MUAC measurement, which was also tested among all eligible participants for 

the purposes of examining its potential as a surrogate for BMI when either weight and/or 

standing height (or ulna length) cannot be measured.

The review of the reasons for the unexpected drop in the number of participants measured for 

MUAC revealed the main contributing factor to be unsuitable clothing, the incidence of which 

may be greatly reduced in the future. For these participants, the upper clothing was found to be 

too restrictive and did not allow the researcher to see the location of the acromion bone, and 

the garment was either covering or on the midpoint site. Had suitable clothing been worn (e.g. a 

t-shirt or shirt that was not restrictive at the top of the arm), the percentage of those measured 

would not have decreased from the operational feasibility stage. Although participants (and 

proxies) were advised at the appointment stage on suitable clothing required for the 

measurement visit and a written and illustrative reminder was included on the appointment 

card issued (see Appendix 24), two amendments to the card are proposed for the IDS-TILDA 

study. First, it is advised that the layout of the text on t-shirts/shirts be separated from the point 

on trousers/skirts (this amendment may also benefit the WC measurement over clothing, as its 

measured feasibility dropped slightly due to unsuitable clothing); secondly, the text should be 

revised to read "wear a short-sleeve t-shirt or shirt that can be rolled up to your shoulder". On 

booking appointments, it is advised that extra emphasis be placed on the importance of 

participants, particularly wheelchair-users, being able to roll up their t-shirt/shirt to their 

shoulder. While the overall dependence on this measure for an estimated BMI was low in this 

sample, as BMI could be calculated from the measured values secured on weight and height (or 

ulna length), if the wheelchair scale had not been available or suitable for the selected location
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of the visit, the dependence levels on this measure would have increased significantly. Thus the 

importance of suitable clothing for the measurement visit cannot be underestimated in the IDS- 

TILDA study, not only because it involves a much larger sample but, as the study population 

ages, it may become more dependent on the MUAC measurement if the wheelchair scale is not 

a feasible option or standing height or ulna length cannot be measured. Overall, across all of the 

measurements tested, the measured feasibility among the eligible participants was very good, 

except for the mid-upper arm circumference, where just over a quarter of those eligible could 

not be measured due to unsuitable clothing, but this is an adjustable factor that can be reduced 

in the future with the modifications suggested.

5.6 Validity and Reliability of Measurem ent Data

Key to the operationalisation of the standardised procedures to maximise the validity and 

reliability of results achieved proved to be trained personnel (as discussed in Section 5.3) and 

the selection of appropriate and calibrated equipment (see Section 5.12). Importantly, three 

other concepts, often absent from the methods reported in the literature, formed key 

components of the standardised procedures developed and used in this study. These included: 

(a) the criteria set for assessing the validity of readings, (b) the use of duplicate measurements 

to assess the reliability of readings, and (c) the inclusion of a familiarisation strategy to reduce 

any potential measurement difficulties and/or barriers. Interestingly, in the generic literature, 

Jamaiyah et al. (2010) reported that, despite the importance of accurate and reliable 

anthropometric measurements, there are relatively few papers (Johnson et al. 2009), 

addressing the reliability and validity of these assessments. The importance of the validity and 

reliability of measurements, and the need to address both concepts, is therefore universally 

applicable; this study is the first attempt known to systemically address both concepts.

5.6.1 Measurements Readings: Assessment of Validity and Reliability

Both the interpretation of anthropometric data and the determination of the impact of the 

findings depend on the validity and reliability of the measurement findings, and neither should 

be assumed in research publications. A review of the methodologies of studies in this field 

concerning people with ID showed very limited or, more often, no details on how the validity or 

reliability of the selected measurements was assessed. For example, researchers in a large study 

(Temple et al. 2013) reported that its major strengths were the size and diversity of the sample 

and that BMI was measured directly rather than relying on self or proxy reports of BMI, yet no 

details on the validity and reliability of the measurement readings were discussed. In another 

study (Verstraelen et al. 2009), focusing solely on the weight, height and waist circumference
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m easurem ents taken, very lim ited details on the standards applied w ere provided, and, 

although all the m easurem ents w/ere obtained, the lim itations noted in the ir discussion leads 

one to query the validity and reliability o f the findings:

"It som etim es was difficult to take m easurem ents, because some people w ere not 

able to stand straight up to m easure their height and the w aist circumferences, and  

n ot everyone was able to lie in a correct position. However, despite these 

shortcomings there w ere no indications th a t the results were substantially  

influenced by these fa c to rs ." (Verstraelen e t al. 2009, p. 311)

How ever, w ithout specific details on the  standards applied, the validity criteria set and duplicate  

m easurem ents taken, how can one be sure that the results w ere not substantially influenced?  

The lack of such details in studies prom pts one to question the quality o f data, before even  

considering any o ther potential internal a n d /o r external threats to the validity and reliability of 

measurem ents.

5.6.2 Classification of Validity Status

On review  of the literature , no studies w ere found specifying a universal criterion for 

determ ining the validity o f an thropom etric  m easurem ents. Considering the lack o f details often  

provided on the standards applied, this is not surprising. It appears that validity is being im plied  

by virtue o f the m easurem ent results being reported, or, in other cases, it is indirectly im plied. 

For exam ple, in the W aninge e t al. (2009, p. 381) study, for tw o o f the m easurem ents, height 

and weight, the researchers stated that "w hen the participant was standing correctly, we  

determ ined body length"; even m ore indirectly, "when a participant was unable to stand 

independently, w ithout moving, the participant was weighed in a w heelchair chair", implying 

that the lack o f m ovem ent determ ined the validity of the m easurem ent. As part o f the ir  

discussion on the findings, the researchers do state th a t "the m easurem ent process must fo llow  

the protocol", but a m ore explicit s tatem ent on validity is required earlier. A short, universal 

criterion statem ent on the classification o f validity status, such as "a m easurem ent reading is 

determ ined  valid w hen all the standards are fulfilled", should be included as part o f the  

standard procedures operationalised, as successfully dem onstrated in this study, and be 

detailed in the m ethodological section of any related research published in this field. Its use will 

not only confirm  the status o f the  results reported, but also direct and require researchers to  

consider and specify w h at standards or reference methods each m easurem ent is being judged  

against. At the data-collection stage, it will also require researchers to consider if all the  

standards specified have been m et to  classify the reading as valid. Once established, the  

reliability o f the data can then be exam ined. O f equal im portance is the capturing o f the rate of
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invalid measurements that occur and gaining an insight into the main reasons contributing to 

this status (see Figure 5.2). This information w/ill also guide researchers in the field about future  

considerations that may be required. Central to the validity process is the use of a clear and 

transparent reporting form to capture the data required. Due to restricted resources, a paper- 

based form was used in this study; although it met requirements, the speed of transcribing and 

transferring data could have been improved if a personal digital assistant (PDA) mobile device 

had been used instead. It is recommended, resources permitting, that IDS-TILDA use a PDA to  

record the health assessment data similar to The Irish Longitudinal Study on Ageing (TILDA) to 

improve the efficiency of data recording.

5.6.3 Validity Status of Measurements Achieved

The overall validity of the measurements was very good (88.5%), reflecting the degree to which 

the participants fulfilled all of the measurement standards set for each respective 

measurement. A key factor to achieving this outcome may be attributed to the familiarisation 

steps taken (see Section 5.10) in this study. However, the role and contribution of the other 

methodological components previously mentioned, such as the completion of accredited 

training, the use of standardised procedures and the selection of appropriate and calibrated 

equipment, along with other key influential factors -  for example, time allocation (see Section 

5.11), cannot be underestimated. All of these factors are inextricably linked and collectively 

aided the validity status achieved. The results show that nearly all of the participants had valid 

ulna lengths (left/right), MUAC, weight, and hip circumference measurements. Comparing the 

rate of validity to a similar study in this population which set the benchmark of validity as 

sufficient when 95% of the measurements were successful (Waninge et al. 2009), all four 

measurements had validity levels of greater than 95%. Although Waninge et al. did not examine 

ulna length, they did examine tibia length as a surrogate for standing height; similarly to this 

study, the surrogate achieved a validity rate of at least 95%. Interestingly, the weight 

measurement rate in both studies was 95% or greater, which may be linked to the use of a 

wheelchair scale. However, access to this scale was different in both studies; all participants had 

access to the scale in the Waninge et al. study as it remained stationed at one location, whereas 

access to the wheelchair scale in this study was generally restricted according to need unless it 

was already set up, as assessments were mainly home-based.

The validity findings in this study strongly confirm the utility and acceptance of the ulna length 

and MUAC measurements among participants as a potential surrogate for standing height and 

BMI, respectively, where required. Both ulna length (BAPEN 2003, Auyeung eta l.  2009, Lai etal.



2010, Barbosa et al. 2012, Madden et al. 2012, Mondal et al. 2012, Prasad et al. 2012) and 

MUAC (Frisancho 1984, James et al. 1994, Baumgartner et al. 1995, Bannerman et al. 1997, 

Miller et al. 2002, BAPEN 2003, Corish & Kennedy 2003, Sanchez-Garcia et al. 2007, Haboubi et 

al. 2010, Wijnhoven et al. 2013) measures are widely used in the generic research and practice 

field, as surrogates and/or supplementary measurements. However, despite the high rate of 

valid results secured across all four of these measurements, some important observations were 

noted with two of the three pieces of equipment used (see Section 5.12). Although none of the 

observations affected the validity status achieved for the associated measurements (weight, 

ulna length or MUAC), they do highlight some practical considerations that need to be explored 

further by future testers, as no evidence was previously found on the use of the segmometer 

with older adults with ID in a seated position or the use of a wheelchair scale in a field of 

research studies that mainly conducted home-based assessments (see Section 5.12).

In contrast, standing height and waist circumference (WC) measurements over clothing (single 

layer of light clothing) and bare skin had lower levels of validity. All measurements were under 

the 95% benchmark tested, particularly standing height. Neither height nor WC over clothing 

came close to the validity figures (about 25% lower) achieved for the same measurements in 

Waninge et al. (2009) study (>95%). In the examination of waist circumference, it was expected 

that the measurement over clothing would likely be under the 95% benchmark tested against, 

due to the potential influence of clothing; however, the lower validity figure on bare skin was 

not expected as the landmark site is visible to the tester. Review of the associated reasons for 

the invalid measurements indicates that both figures may be adjusted positively. The main 

contributing factor to invalid WC readings over clothing was the unsuitable single layer of 

clothing; in particular, polyester clothing caused the tape to slide off the landmark site, and the 

thickness of non-polyester clothing made it difficult to palpate the edge of the iliac crest. Both 

factors added more to the measurement process, which potentially caused other factors that 

may not have otherwise arisen (e.g. looking down at time, not standing still). Similar difficulties 

associated with clothing, such as the tape slipping and locating the exact measuring site, were 

reported in a study examining the effect of clothing on WC in the general population (Wills & 

Bhopal 2010). In future, a short simplified request to avoid polyester clothing and to wear light 

clothing needs to be included in the accessible Measurement Information Booklet issued, and 

the word 'light' needs to be added to the text already included on clothing in the accessible 

Appointment Card developed.
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Given the potential influence of clothing on this m easurem ent, a validity target o f g reater than  

or equal to 85% is deem ed m ore suitable, which is 10% less than in the W aninge e t al. study. An 

im portant com parative difference betw een the tw o  studies was the type of clothing w orn . In 

the W aninge e t al. study the participants w ore swimming clothes for the assessment, which is 

not deem ed suitable fo r this type o f study, fo r its m ethod o f data collection (e.g. location o f the  

visit selected by participants), and fo r the cross-section o f age groups involved in the IDS-TILDA 

study. Review of the reasons for the low er than expected validity figure for the  WC  

m easurem ents on bare skin (<95%) indicated th a t the  main ones w ere potentially linked to its 

placem ent towards the end of the visit and the  related effects o f fatigue on the participant (e.g. 

m ore distracted, increased m ovem ent, not standing straight), which have been discussed earlier 

in term s o f the reduced operational and m easurem ent feasibility findings. The o ther reason for 

invalid m easurem ents, although it applied to only tw o cases, was the tape sticking to clam m y  

skin. Wills and Bhopal (2010) reported the same problem  with this m easurem ent on bare skin. 

Notably, the validity figure for WC on bare skin was greater than that achieved fo r the same 

m easurem ent taken over a single layer o f light clothing.

Leading health authorities (e.g. W H O  1995, NIH 2000), organisations (e.g. International Chair on 

Cardiometabolic Risk 2007, Am erican College of Sports Science 2013), reference m ethods (e.g. 

Lohman e t al. 1988, Norton & Olds 1996, Marfell-Jones e t al. 2006) and large internationally  

recognised studies or program m es (e.g. W estat Inc. 1988, Balkau e t al. 2007, W H O  2008, 

Tolonen 2013) recom m end that WC should be taken on bare skin so that each, or the  single 

landm ark depending on the m ethod used (e.g. iliac crest, m idpoint), can be m arked and the 

position o f the tape verified. Although this recom m endation is supported (and is the preferred  

m ethod) by the higher level o f validity results achieved in this study com pared to  the results 

over clothing, it is acknowledged that it will not always be practical or possible to take this 

m easurem ent on bare skin. Aside from  the standard inclusion and exclusion criteria set fo r the  

W C m easurem ent, it is advised that a third party (e.g. fam ily m em ber, proxy) be present for this 

m easurem ent on bare skin w ith the participant's permission, w hen the researcher is the only 

data collector present, as dem onstrated in this study. O therwise, this m easurem ent should be 

taken over a single layer o f light clothing (see Section 5.8). Either way, it is im perative that the  

researchers specify w hether the m easurem ents are taken over clothing (including the  

associated details o f how 'clothing' is defined, as dem onstrated in this study) a n d /o r on bare 

skin. M any studies in both the ID (Braunschweig e t al. 2004, M oore e t al. 2004, Fender e t al. 

2007, Stanish &  Draheim  2007, Verstraelen e t al. 2009, Elinder e t al. 2010, W aninge e t al. 2010, 

Soler M arin  & Xandri Graupera 2011 , M itchell et al. 2013) and generic literature (Baum gartner
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e t al. 1995, Hughes e t al. 2004, M artins dos Santos & Sichieri 2005, Sanchez-Garcia e t al. 2007, 

Hirani & IVIindell 2008, Heim e t al. 2010, Czernichow et al. 2011, Gom ez-Am brosi e t al. 2012, 

Stewart-Knox e t al. 2012) do not explicitly report on this factor in the ir m ethodology, which has 

implications for direct comparisons betw een studies and in terpretation  o f the findings. Further 

details on the e ffect o f clothing on the W C m easurem ent and the  associated recom m endations  

are given in Section 5.8. On bare skin or over clothing, the selected WC site (the iliac crest), a 

fixed skeletal landm ark, was acceptable to participants and they w ere able to assist w ith its 

approxim ate location as part o f the dem onstration stage o f the study. Up until now, the  

reported use o f this site is very lim ited in ID research (e.g. Kelly e t al. 1986).

Lastly, across all the m easurem ents conducted in this study, standing height represented the  

low est validity achieved, which fu rther confirm s the need for a surrogate height m easure to be 

included and used, as required, in studies that set out to  m easure standing height but cannot 

secure valid readings. The validity figure achieved (69%) does not correspond closely with  

W aninge e t al. (2009), which secured at least 95% valid ity for the standing height 

m easurem ents. How ever, the ir finding may have been aided by the fact that participants w ere  

asked to lie in a supine position or on one side w ith  stretched legs fo r body length, if they w ere  

unable to stand against the wall properly. A similar request was also m ade in the Lea (2009) 

study, w here required. How ever, in the current study, such a request would not have been  

logistically feasible or practical for the same reasons outlined earlier (e.g. test setting, age 

spread of the population) and because nearly half o f those w ith  invalid height m easurem ents in 

this study w ere  aged 60 years and over. On review  o f the valid ity results o f the standing height 

m easurem ents in a much larger study (3 ,346 participants) on adults aged 65 years and over in 

the  general population (Hirani &  M indell 2008), low er validity levels w ere  also reported, w ith  

82%  of the sam ple having a valid height m easurem ent and 71.8%  a valid demi-span  

m easurem ent (surrogate fo r standing height). Interestingly, if w e  solely focus on the  weighting  

of the percentages, as the sample sizes o f the studies w ere starkly d ifferent, the opposite 

weighting was found in this study across the age groups (40+ years); and the percentage o f valid 

ulna length m easurem ents (surrogate fo r standing height) significantly outw eighed the  

proportion o f valid standing height m easurem ents achieved. The validity figure achieved in the  

current study (69% ) falls m ore in line w ith  the figure achieved (62.8% ) in a study involving 

elderly persons w ho w ere frail and housebound (Ewart e t al. 2001), but, again, the rate o f valid 

surrogate height m easurem ents in this study (98% ) was greater than Ewart e t al. achieved 

(86 .2%).
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It is widely accepted that obtaining accurate measurements in some older adults and elderly 

subjects can be difficult (Hickson & Frost 2003, Shahar & Pooy 2003), if not impossible 

(Weinbrenner et al. 2006). A review of the reasons for the invalid height measurements showed 

that the majority reflected the commonly reported difficulty of standing straight among people 

with ID (Bell & Bhate 1992, Melville et al. 2008, Verstraelen et al. 2009) and the general 

population (Hirani & Mindell 2008, Erwin 2012). Collectively, the findings concur with those 

reported in the general population, which indicate that, as people with ID get older, standing 

height measurements may be more difficult for some individuals. Most notably, of all the 

anthropometric parameters tested, standing height required the most time, as several standard 

checks had to be completed at one time to determine the validity of the measurement. 

However, the measurement process was greatly aided by the familiarisation steps included in 

the design of the study (see Section 5.10), which sought to increase the participant's awareness 

of the checks involved. Waninge et al. (2009, p. 384) reported that the "process of measuring 

height can be very difficult for the tester because it is often hard for a subject to stand still for a 

few seconds in the correct position". It is expected that this study would have found the same 

had additional time not been spent in familiarising subjects with the steps involved and had the 

validity checks not been completed w ithout delay.

Due to the risk of errors associated with standing height measurements, the importance of 

trained testers, use of strict criteria, duplicate measurements, and the integration of 

familiarisation steps into the measurement process to enable the subjects to produce maximal 

efforts cannot be overestimated. Although the rate of valid measurements could be increased if 

the criteria were not as restrictive, adjustments are not recommended. Given what is known 

about the effects of ageing on height (Sorkin et al. 1999), the increased risk of inaccuracies in 

obtaining measurements in older people and the possibility that measurements might not 

reflect maximal attained height (Milne & Williamson 1983, Cline et al. 1989) due to 

degenerative changes in the vertebrae (i.e. compression of spinal discs), the use of strict criteria 

is critical. Despite the lower validity figure for this measurement, standing height is a feasible 

measurement for segments of the adult ID population. However, as people age differently, and 

have different body compositions, eligibility among ambulatory subjects cannot be determined 

by age. It needs to be determined on an individual basis. It is therefore recommended that 

subjects who fulfil the eligibility criteria be offered the opportunity to attempt the standing 

height measurement under the conditions mentioned above (trained testers, strict criteria, 

familiarisation steps) to maximise the possibility of securing valid readings. However, if valid 

readings cannot be secured (in duplicate), testers should use the same surrogate height
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measurement offered to subjects who do not meet the eligibility criteria from the outset. Unlike 

vertebral height (Sorkin et al. 1999), long bones, such as the ulna length, are reported to change 

less with ageing (Mitchell & Lipschitz 1982), which was part of the reasoning behind the 

selection of this particular surrogate measure for height. Further details on the relationship of 

ulna length to standing height in this study sample are given in Section 5.7.1. Finally, despite the 

securement of the valid standing height readings, some routine observations were noted during 

the measurement process, such as the position of the participant's heels on the stadiometer 

due to weight distribution and the need to have access to a stool when participants are tall, but 

none affected the validity of the measurements obtained. However, one practical observation 

that was not expected and needs to be considered and explored further by future testers 

relates to the stadiometers selected and used. No evidence was previously found on the 

experience of using either stadiometers in practice with older adults with ID (see Section 5.12).

5.6.4 Related Measurement Conditions

Although the use of standardised procedures is designed to maximise the validity and reliability 

of measurements, several related measurement factors need to be recorded, analysed (where 

relevant) and reported. Such baseline factors include the time of day the measurements were 

taken (height and weight only); position (standing, sitting or lying) during the measurement 

(weight, ulna length and MUAC only); position of the participant's arm (ulna length only); the 

side (left or right) of the body the measurement was taken on (ulna length, MUAC, WC and HC 

only), and type of floor surface (height and weight only). The importance of capturing and 

broadly reporting this data has not been reported in the ID literature, and needs to be captured 

as standard practice, as demonstrated in this study. The data is not only important for 

comparisons with other studies, but, more critically, for the examination of changes over time 

within a sample, as in the IDS-TILDA study. Access to this information will enable researchers to 

determine if differences or changes in the data are associated with different baseline factors 

(e.g. height taken in the morning at the first time-point and in the evening at the second time- 

point). In repeated-measure design studies, like IDS-TILDA, it is critical that the same 

measurement methods (e.g. right arm selected each tim e) be used in for any one individual, 

where possible, to monitor changes effectively.

5.6.5 Classification of Precision and Reliability Status

Evidence of observer measurement reliability (tester's precision) being assessed in 

anthropometry studies in this population was very limited (Stevenson et al. 2006, Waninge et al. 

2009, 2010), even though measurement reliability is a direct indicator of measurement quality
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(W HO MGRS 2006). A fe w  studies have reported taking duplicate nneasurements (or it is im plied  

by virtue o f the reference m ethod used) in this population group, but did not report the ir  

m easurem ent precision (Stanish & Draheim 2007, Moss 2009, M elville  e t at. 2011) or include 

fu ture intentions to report (M itchell e t al. 2013). Poor m easurem ent precision can have serious 

consequences for individuals and the population; fo r exam ple, it can lead to the  

m isrepresentation of BMI estim ates, and the underestim ation (and overestim ation) of 

correlations to o ther variables (Rosner & W ille tt 1988). Similar to  validity status, it appears that 

there is a culture of assuming that m easurem ents are reliable by virtue of the m easurem ent 

results being reported, yet all 'indirect' anthropom etry methods, such as those used in this 

study (i.e. o f mass, lengths and girths), are subject to variability (e.g. diurnal effect on height) 

and precision error. As the  values are not fixed and given the potential influences on 

m easurem ents (e.g. intrinsic and extrinsic factors, such as biological variation , posture, 

m ovem ent, incorrect use o f equipm ent, tester skill, poor description o f standards, unsuitable 

setting -  flooring an d /o r lim ited space) and uses o f anthropom etry data (e.g. to  inform  national 

prevalence estim ates on obesity), reducing precision errors are vital. Assessing precision is even 

more vital in studies involving an older population, as in IDS-TILDA, as the ageing process 

involves physiological and nutritional changes that are manifested by height and w eight loss 

(Dey et al. 1999), muscular mass loss, fat increase and the redistribution o f adipose tissue, w ith  

fa t accumulation in the trunk and visceral areas (Steen 1988, Schwartz 1998), which could m ake 

m easurem ents m ore difficult. Gomez-Cabello e t al. (2012) concurred th a t an o lder population  

may be m ore susceptible to erro r than younger populations.

In the ID literature, there was no evidence found to suggest why observer precision is not being 

investigated or why duplicate m easurem ents are not com pleted as standard practice. Although  

evidence does exist on the  difficulties and barriers encountered by some people w ith  ID w ith  

d ifferent an thropom etry m easurem ents (e.g. Bell &  Bhate 1992, M arshall e t al. 2003, W allace &  

Schluter 2008, W aninge e t al. 2009, Verstraelen e t al. 2009), none of the reasons reported was 

associated w ith  attem pts to com plete duplicate m easurem ents. Based on the findings from  this 

study, the practice of duplicate m easurem ents is feasible (m ean rate was 96% ) and acceptable  

to people w ith  ID; the  researcher believes that this was aided by the fam iliarisation procedures 

integrated into the design of the study (see Section 5.10). To im prove the  quality o f 

anthropom etry data collected in this population, the precision o f the m easurem ents needs to  

be reported. M easurem ents need to be repeated in sets to reduce bias (i.e . conduct all 

m easurem ents in sequence and then repeat the same m easurem ents) and all associated details 

need to be reported clearly in all related publications. Based on duplicate m easurem ent
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readings, studies should report the most commonly used measures of precision in 

anthropometry research, which are: technical error of measurement (TEM) and coefficient of 

reliability (R) (Arroyo et at. 2010), and intraclass correlation co-efficient (ICC). TEM, also known 

as absolute TEM, should be converted to a relative TEM (%TEM) to simplify the comparison of 

TEMs collected on different variables (Ulijaszek & Kerr 1999) and across studies. Use of the 

same measures in ID research, particularly in the IDS-TILDA study, will allow investigators to 

verify the degree of accuracy of testers when performing and repeating anthropometric 

measurements (intra-evaluator) collected, and facilitates the comparison of their 

measurements with those from other testers (inter-evaluator) at different data-collection tim e- 

points. Perini et al. (2005) have suggested that periodic evaluation of TEMs controls and 

minimises intra- and inter-examiner variations among testers. Inclusion of TEM checks during 

the data-collection process, particularly in a study like IDS-TILDA, or where testers have limited 

experience, will strengthen its quality control. However, investigators need to first set and 

report the margin of error accepted for the selected measurements (i.e. mass, lengths, girths, 

skinfolds and breaths) as part of the methodology, as demonstrated and outlined in this study's 

methodology (see Section 3.8.6.1).

5.6.6 Precision and Reliability Status of Measurements Achieved

All the results from this study show a high degree of precision and reliability of the 

measurement methods and operational protocol used with people with ID aged 40 years and 

over in field research. No significant differences were found between the means of the first and 

second readings in any of the parameters investigated. The intra-examiner variability of the 

measurements was within the accepted limits for an ISAK Level 2 anthropometrist. The results 

indicate that the human error for measurements in this study was small; all were below the 

acceptable 1% mark set (i.e. technical errors of measurements were minimal). There is no 

reason why intra- and inter-examiner variability of all testers cannot be determined in 

anthropometry research with this population group. Determination of the variability within and 

between testers is vital. Access to data on the precision and reliability of measurements will not 

only raise standards of anthropometry research in people with ID (and the estimates of body 

composition), but the data, as mentioned previously, can also be used as a quality-control 

measure to monitor testers performing the measurements. Unfortunately, the ability to 

compare the study's findings directly with other research concerning this population group was 

restricted to two studies (Waninge et al. 2009, 2010) and, even within these two, there were  

comparative restrictions as not all the measurements were the same and the necessary details 

were not provided. The number of participants and testers and the measurement protocols and
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equipm ent em ployed also varied from  this study. Despite these lim itations, the  findings do 

provide some initial com parative insights into the reliability o f th ree an thropom etric  

m easurem ents w ith o ther adults w ith ID. The reliability findings from  the Stevenson e f al. 

(2006) study in this population w ere  not com pared even though TEMs scores w ere reported, as 

the age range of participants was not equivalent, as it involved children. Since TEM is age- 

dependent and related to the anthropom etric  characteristics o f the group or population under 

investigation (Ulijaszek & Kerr 1999), comparison of the study's findings to the general 

population was also lim ited.

Notwithstanding the lim itations concerning direct comparisons in ID research, the reliability of 

the height, w eight and waist circum ference m easurem ents obtained in this study was 

com parable to the reliability findings reported on the same m easurem ents in the W aninge e f al. 

(2009) study. Similarly, there w ere  no significant differences betw een the first and second 

m easurem ents found, and the ICCs o f all th ree param eters w ere .97 or above. Only one o f the  

%TEM scores, w eight, could be com pared to this study, as the researchers did not report the  

TEMs for the other tw o  m easurem ents. Although %TEMs for w eight w ere both w ell below the 

limits set (1% TEM) in this study, the W aninge e f al. %TEM was much smaller (0 .04455  vs. 

0 .0008  respectively). In the second study (W aninge e f al. 2010), which focused solely on waist 

circum ference (W C) m easurem ents, there  was similarly no significant difference betw een  the 

first and second m easurem ents, and the ICC findings w ere com parable too. The W aninge e f al. 

ICC was .98; in the current study, the ICC was 1.00 over clothing and .999 on bare skin. In both 

the W aninge e f al. studies, it is unclear if the WC m easurem ents w ere taken over clothing or on 

bare skin. How ever, this finding is not uncomm on in ID or generic research; as noted previously, 

this m easurem ent factor should be clearly specified in the methodologies reported by 

researchers, so th a t an accurate evaluation o f the data can be com pleted.

Broadly, in term s of the general population, the %TEM and R o f th ree m easurem ents (height, 

waist and hip circum ference) from  a pilot study conducted w ith  an elderly population for a 

m ulti-site study in Spain (Gom ez-Cabello e f al. 2012) revealed similar results to  this study. In 

th ree o f the five sites involved, the  %TEM for height was greater or equal to (0.10; 0.13; 0.08) 

that achieved in this study (.08108). The rem aining tw o  sites had a low er %TEM than this study 

(.06; .02). On review  of the reliability (/?) scores fo r height, all five sites' R w ere  >.99, which 

compares w ell to  this study (R=.9999). For the waist and hip circum ferences m easurem ents, the  

%TEMs across all five sites w ere g reater than the %TEMs in this study, meaning the level of 

variability was less than that found in the Gom ez-Cabello e f al. study. How ever, all but one of
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the five sites was still under the 1% TEM threshold lim it set fo r this study. The findings from  

Gomez-Cabello et  al. suggested a g reater in tra-exam iner variance for the circum ferences  

m easurem ents com pared to standing height, which is not dissimilar to  this study's findings, but 

the variance was closer to  the low er end o f 1% (e.g. betw een .081088 and .143234), whereas  

the height and circum ferences in Gomez-Cabello et al. w ere  m ore at the opposing ends o f 1% 

(e.g. betw een .02 and .88, excluding the one site th a t exceeded 1% on the W C m easurem ent; 

%TEM 1.05). Similar to  height, the reliability of the R scores for waist and hip circum ferences  

across all five sites (R=>.98) com pared well (current study: WC over clothing R^l.OOO and on 

bare skin /?=.9999, and hip circum ference R=.9999). Separately, in the MUST nutritional 

screening report (Elia 2003), the intra-observer %TEM results from  a small study w ere given on 

four measures (height, w eight, ulna length and MUAC), and all com pared favourably to the  

results of this study. The %TEM results o f height (Elia=0.07; current study CS=0.08), w eight 

(Elia=0.22; CS=0.04), ulna length (Elia=0.39; CS=0.30) and MUAC (Elia=0.35; CS=0.31) mostly fell 

slightly below those reported by Elia (2003, p. 79).

Com pared to o ther studies involving adults in the general population, a similarly high degree of 

in tra-exam iner reliability (R > .96) was found for waist and hip circum ference m easurem ents  

(Ferrario et al. 1995, Nordham n e t  al. 2000, Geeta et  al. 2009 [waist only]), m id-upper arm  

circum ference (R > .98) (W ijnhoven et al. 2013), and height and w eight m easurem ents (R > .98) 

(M arks et al. 1989, Sonnenschein e t  al. 1993 [height only], Nordham n et al. 2000, Geeta et al. 

2009). It has been suggested that w eight and height are less vulnerable to imprecision 

(Klipstein-Grobusch e t  al. 1997, Sicotte e t  al. 2010) com pared to that o f circum ferences and 

skinfolds (Ulijaszek & Kerr 1999). Review of the findings in the current study indicates that the  

pattern  of variance was similar to the general population. How ever, given the physiological 

changes associated w ith  ageing, it is unknown if this pattern will be replicated in a larger sample 

of people w ith  ID. Future studies in this field will o ffer fu rther insight into the patterns of 

variance w ith in  and betw een  the populations.

Im portantly , the  high degree of precision and reliability achieved across all the m easurem ents  

tested is attributed  to several factors, in particular, the accredited training com pleted, the use 

of standardised procedures, the selection o f appropriate and calibrated equipm ent, the  

securem ent o f optim al perform ance m easurem ent circumstances (see Section 5.11) where  

possible, and the integration and use o f the fam iliarisation steps in the m easurem ent process 

(see Section 5.10).
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5.7 Surrogate Measurements

Based on matched valid and reliable measurements secured (the same applies to Sections 5.8 & 

5.9), two key areas were examined further: ulna length and mid-upper arm circumference, to 

expand on the findings already presented and to form recommendations for future research 

practice.

5.7.1 Ulna Length: Surrogate for Standing Height

On the examination of the statistical relationship of ulna length to standing height 

measurements, the findings further confirm its suitability as a surrogate measure in this 

population when standing height cannot be measured or valid readings (in duplicate) cannot be 

secured. A statistically significant positive relationship was found between measured height and 

left ulna length MUST values, which confirms that ulna length can be used to estimate height in 

this population group. Comparatively, ulna length has also been shown to be an accurate and 

reliable means of estimating the height of an individual in the general population (Badkur & 

Nath 1990, Mall et al. 2001, Elia 2003, Auyeung et al. 2009, llayperuma et al. 2010, Barbosa et 

al. 2012, Prasad et al. 2012, Mondal et al. 2012). Unfortunately, no direct comparisons can be 

made to adults with ID, as no research studies were found examining this surrogate measure. 

The use of surrogate height measurements in adults with ID is minimal, and is limited to tibia 

length (Waninge et al. 2009) and knee height (de Winter et al. 2012). Not surprisingly, Rimmer 

et al. (2010, p. 11) asserted that "the use of segmental measures needs to be better understood 

to establish a more accurate estimation of height in individuals who cannot maintain an erect 

posture". However, similarly to the general population, ulna length was found to be easy to use 

(see Section 5.12 on observations noted relating to the equipment piece), and the surface 

landmarks were easily identifiable (Barbosa et al. 2012, Prasad et al. 2012) In the current study, 

the styloid process (one of the landmarks) was not found immediately in some subjects who 

were overweight or obese (i.e. due to thickness of the soft tissue overlying and around the bony 

landmark). However, with a little more time, the landmark was located as required.

The positively correlated relationship found between measured height and the Malnutrition 

Universal Screening Tool (MUST) estimated height (calculated with the MUST based on left ulna 

length scores) confirms that MUST equations by gender and age can be used to estimate height 

in adults with ID similar to the general population (Elia 2003, Madden et al. 2012). MUST 

recommends, the use of left ulna length, if possible, which proved feasible in all but one case 

where the person did not wish to undertake the measurement on that side. However, both the 

left and right ulna lengths were measured in this study to examine whether a significant
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difference exists, so as to o ffer guidance on whether the right ulna length is a suitable 

alternative fo r future use, if the le ft is not possible. Although the results found a significant 

difference between the le ft and right ulna length MUST values, it was small and is not practically 

significant (this small difference may also have occurred because o f rounding).

In terms gender, the results found no significant difference between the le ft and right ulna 

length MUST values in males; although a significant difference was found in females, the 

difference between the sides was small. For those aged 40-59 years, no significant difference 

was found between the sides, but a significant difference, although small, was found in those 

aged 60 years and over. Based on all o f the findings, it is recommended that ulna length should 

be measured on the le ft side fo r the use o f MUST, sim ilar to the general population, and if it is 

not possible, the measurement can be taken on the right side. The small differences noted 

between the left and right ulna length MUST values in both genders combined, in females, and 

among those aged 60 years and over are not seen to be practically significant, particularly as the 

proportional use of the right side w ill likely be very small. However, it is im portant that the side 

measured (left or right) is be recorded by testers, as well as the position o f the participant for 

the measurement and the position o f the ir arm, as previously noted (see Section 5.6.4).

Uniquely, this study measured ulna length using a segmometer, which in principle is similar to a 

bone caliper that has been used and reported by some in the generic literature (Hogan 1999, 

Hickson & Frost 2003, Shahar & Pooy 2003, Marais et at. 2007, Cereda et al. 2010, llayperuma et 

al. 2010, Prasad et al. 2012). However, traditionally and up to the present day, many surrogate 

height measurements based on segmental bone lengths (e.g. tibia, fibula, ulna) are measured 

using a measuring tape in both the general population (Bannerman et al. 1997, Auyeung et al. 

2009, Barbosa et al. 2012, Madden et al. 2012, Mondal et al. 2012) and among adult people 

w ith  ID (Waninge et al. 2009, de W inter et al. 2012). However, advances in anthropometry 

equipment, gained through the accredited training completed, led the researcher to select the 

segmometer. The segmometer "measures the point-to-po int distance over a curved surface, 

which avoids the error introduced by measuring at the skin surface" (Mulholland & Rolland 

2012, p. 43), and curvature if a tape is used (W inter et al. 2006), and supports the atta inm ent of 

the most accurate measure, setting a new standard o f precision (Rosscraft 2013). The 

segmometer is commonly used in the research field o f sports science (Slater et al. 2005, W inter 

et al. 2006, Weidauer et al. 2012) but it also used in other areas o f research, such as measuring 

surface lengths for cardiovascular research (Sugawara et al. 2010). All fu ture  studies, including 

IDS-TILDA, should use a segmometer to  measure the long axis o f the ulna bone and any other
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lim b lengths, w here possible. Some observations w ere noted in its use when participants w ere  

seated; see Section 5.12 fo r details. None o f the issues observed prevented any m easurem ent, 

but more tim e was required to make the adjustm ents needed. The use of the segm om eter was 

received positively by participants.

5.7.1.1 Suitability o f Standing Height in Middle-Aged to the Oldest Old

Height is one o f the tw o  com ponents used to calculate body mass index (B M I), an indicator of 

w eight classification, nutritional status and health risk (Chapman e t al. 1996, Payette e t al. 1999, 

Flegal e t al. 2007). How ever, it is reported that inaccurate standing height determ ination  an d /o r  

the effects o f ageing on height (e.g. some degree o f shrinkage or vertebral collapse) may lead to  

BMI misclassification (Sorkin e t al. 1999), w ith BMI tending to be artificially inflated through, for 

exam ple, underestim ating the prevalence o f underw eight and overestim ating the prevalence of 

overw eight and obesity (M ille r e t al. 2002, Vasconcelos e t al. 2010). It is estim ated th a t loss of 

height begins at around 30 years o f age, leading to a loss o f approxim ately 1cm per decade until 

the age of 70, w ith a loss o f .5cm per year th erea fte r (Zamboni e t al. 2005). This raises the  

question: should a validated surrogate for standing height be used to calculate BMI? -  

particularly if w e consider that the  BMI equation was developed and based on m axim al attained  

height. Interestingly, the m ean height in the current study was greatest using the surrogate, 

ulna length, com pared to m easured and self-reported height.

Although various surrogate methods (e.g. ulna length, knee height, tibia length) have been 

developed and are used to estim ate height in the general population, and to  a much lesser 

exten t w ith people w ith ID, w hen standing height is not possible, there  has been no universal 

shift towards replacing standing height w ith a surrogate m ethod for o lder adults a n d /o r the  

elderly in research studies. Standing height continues to be the most w idely collected and 

quoted statistic for BMI in o lder adults and elderly populations, w here feasible (Sette e t al. 

1991, W H O  1995, Rea e t al. 1997, Finch e t al. 1998, Dey e t al. 1999, Chiu e t al. 2000, 

H aftenberger e t al. 2002, M ille r e t al. 2002, Barreto e t al. 2003, Keller & Ostbye 2005 , M artins  

dos Santos & Sichieri 2005, Jones e t al. 2011, Kvamme e t al. 2012, Drum ond A ndrade e t al. 

2013). Future research in this field  may provide the direction needed on w h eth er surrogates 

should only be used in the absence o f being able to attain  accurate height m easurem ents or as 

a m easure o f choice in research involving older adults (m iddle-aged to the  oldest old). However, 

until such tim e, it is advised that the  fo rm er recom m endations made on the application o f strict 

criteria fo r standing height and the use o f a surrogate height m easurem ent, ulna length, should 

be applied in research studies. How ever, due to lim itations o f the self-report data in this study.
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which will be discussed later in this chapter (Section 5.9), the nneasurement o f both standing 

height and ulna length among all eligible subjects is being recom m ended for the IDS-TILDA 

study, so that the determ ination  o f the relationship betw een  both variables to self-report height 

can be evaluated in a large representative sample o f people w ith  ID.

5.7.2 Mid-Upper Arm Circumference: Surrogate for Body Mass Index

In field research, circumstances may arise w here w eight a n d /o r height (or surrogate height 

m easure) m easurem ents cannot be obtained or valid readings secured to calculate measured  

body mass index (B M I), so access to a surrogate m easurem ent is required to provide an 

estim ate of BMI. The results o f this study confirm  that BMI scores closely correlate to m id-upper 

arm  circum ference (M UAC) scores, and show that, for field research purposes, BMI can be 

approxim ated from  MUAC w here required. This is particularly valuable w hen self-report height 

and w eight values are not available. The close relationship found betw een the tw o  param eters  

concurs w ith the findings w ith older adults (m ainly m iddle-aged and elderly) in the general 

population (James e t al. 1994, Finch e t al. 1998, Powell-Tuck & Hennessy 2003, Elia 2003, Jayne 

e t al. 2011, Lithander e t al. 2011, Ngoh e t al. 2011, Blankson & Hall 2012). U nfortunately, no 

com parative studies w ere found testing the surrogate validity o f these param eters w ith  adults 

w ith  ID. Although the fact that BMI and MUAC w ere highly correlated w ith each other is 

significant, the  findings did show that 19% of the variation was unexplained. On review  of the  

accuracy of the M alnutrition  Universal Screening Tool (M UST) to  estim ate BMI ranges based on 

the  MUAC scores, the m ajority (88%) o f MUAC scores in this sample population w ere estim ated  

in the correct ranges and those misclassified w ere  not far o ff the correct BMI estim ations. 

Collectively, the findings support the use o f M UAC as a surrogate for measured B M I, w here  

required, and the use o f MUST to provide an estim ate o f BMI. How ever, some caution needs to  

be applied, as MUAC was not sensitive enough to correlate perfectly to  m easured BMI; nor was 

M UST sensitive enough to classify all the cases correctly according to the m easured BMI.

M any an thropom etry-re lated  studies specifically w ith  or involving o lder adults in the general 

population have included MUAC as a separate indicator o f nutritional health along w ith  the use 

of BMI (Bannerm an e t al. 1997, Finch e t al. 1998, Rahman e t al. 1998, Corish & Kennedy 2003, 

Hughes e t al. 2004, Faruque e t al. 2006, Sanchez-Garcia e t al. 2007, Harris e t al. 2008, 

W ijnhoven e t al. 2010). Significantly few er studies have included MUAC w ith  adults w ith ID (e.g. 

Soler M artin  & Xandri Graupera 2011, Tsai e t al. 2011). Ageing is associated w ith  changes in 

body com position, w ith  a substantial reduction in fa t-free  mass and muscle mass and an 

increase in visceral fa t (Baum gartner e t al. 1995, Gallagher e t al. 2000, Harris 2002), but body
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weight can remain unchanged. The redistribution of mass can occur even when there are no 

significant changes in BMI (Ding et al. 2007), which highlights the importance of using other 

indicators to complement BMI. Similarly, no change in BMI could be masking a loss in weight if 

height has fallen, which would mean we are likely overestimating obesity and underestimating 

under-nutrition in the elderly (Han et al. 2011) and in all older adults (40+ years).

It is proposed that MUAC may be a more sensitive indicator for loss of muscle mass and be a 

better indicator of peripheral muscle and subcutaneous tissue wasting than BMI (James et al. 

1994). However, both indicators (BMI and MUAC) are recommended as part of anthropometry 

assessment criteria on older adults (WHO 1995). It is reported that MUAC is useful for both 

screening acute adult under-nutrition and for estimating prevalence of under-nutrition at a 

population level (Collins et al. 2000), and in younger populations, it has been used along with 

BMI to assess obesity risk (Mazicioglu et al. 2010). The composite use of waist circumference 

and MUAC has thus been recommended in clinical practice to assess mortality risk among the 

elderly, as advanced age has been associated with significantly increased mortality risk 

(Wannamethee et al. 2007). In an older population, it is reported that under-nutrition rather 

than over-nutrition is the main cause for concern, since its relation to morbidity and mortality is 

stronger than that of obesity (Elia 2003). Several studies have shown that elderly people who 

are underweight are at higher risk of acute illness and death (Kushner 1993, Seidell et al. 1996, 

Beck et al. 1999). For people with ID, this elevated risk may occur at even an earlier age 

according to the findings of a recent investigation examining the unexpected deaths of people 

with a learning disability in the UK (Heslop et al. 2013). The confidential inquiry found that those 

who were underweight had a lower median age at death (57.5 years) than those who were of 

optimal weight (69.5 years), overweight (65 years) and obese (62 years) (Heslop et al. 2013). 

MUAC is reported to be a helpful indicator of malnutrition in those who are ill and has been 

shown to be an independent predictor of mortality in elders living in long-term care institutions 

(Allard et al. 2004). Conversely, there is also evidence to suggest that both underweight and 

obesity generally imply greater increase of relative risks for all causes of mortality (Ringback 

W eitoft et al. 2008). Malnutrition, at either end of the weight spectrum (i.e. underweight or 

obesity), is one of the greatest threats to the health, well-being and autonomy of older adults 

(Sahyoun et al. 2004). People with ID are reported to be at increased risk of both under- and 

over-nutrition (Tsai e ta l. 2011).

Similarly to the general adult and elderly population (Jenkins 2004, Kennedy et al. 2004, Villareal 

et al. 2005, Popkin 2006, Andreyeva et al. 2007, Jenkins et al. 2007), the prevalence of obesity
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among adults with ID is continuing to grow (Rim m er & Yamaki 2006). Recent self-report BMI 

figures of people aged 40 years and over w ith ID in Ireland revealed that 61% fell into the  

overw eight (30% ) or obese (31% ) category (M cCarron e t al. 2011). These figures are not starkly 

d ifferent from  those fo r the general population, w ith 78% of o lder Irish adults overw eight (44%) 

or obese (34%) (Cronin e t al. 2011). How ever, the la tte r figures are based on objective 

m easurem ents. If sim ilar m easurem ents are com pleted in the next wave of IDS-TILDA, the  

prevalence figures for overw eight and obesity may be found to  be higher in older Irish adults 

w ith  ID. A recent study examining obesity reported th a t adults w ith  ID, in general, have a higher 

risk of developing obesity, and w om en have a high risk o f developing morbid obesity (Hsieh et 

al. 2013). Although proportionally less than the rate o f obesity. Gates and Barr (2009, p. 164) 

have reported that "the prevalence o f being underw eight increases w ith the severity o f the ID". 

According to Bhaumik e t al. (2008, p. 288), a w ide range of estim ates has been reported for 

nutritional status in the w hole ID population, "from  2% to 35% for obesity and 5% to  43% for 

significant underw eight (Gravestock 2000, Emerson 2005, Yamaki 2005)". In the Bhaumik e t al. 

(2008) population-based prevalence study, 18.6% o f the study population w ere reported to be 

underw eight and 48.7%  to be overw eight (28%) or obese (20.7% ). As life expectancy continues 

to  increase, so too does the risk o f m alnutrition. The universal inclusion o f MUAC as part o f the  

anthropom etric indicators exam ined in the IDS-TILDA and o ther studies (and not just as a 

surrogate measure for B M I), will allow the validity and usefulness o f the MUAC m easurem ent to  

the assessment of nutritional status at a population-based level to  be determ ined. It will also 

facilitate the exam ination o f the associations betw een MUAC, BMI and health status. How ever, 

to  reduce the risk o f compromising the securem ent o f any o ther m easurem ents among those 

people who do not require MUAC as a surrogate for BMI, it is advised that MUAC be placed at 

the end o f the m easurem ent cycle (see Figure 5.1).

5.8 Waist Circumference Measurement over Clothing

Across the literature, there  is a lack o f research on the effect o f clothing on the waist 

circum ference (WC) m easurem ent results. Taking WC over clothing, even a single layer, greatly  

increases the risk of inaccurate m easurem ents, as the measuring site is not visible, nor can it be 

landm arked. Several factors can contribute to  error in girth m easurem ents, but one of the most 

significant is error in locating the correct m easurem ent site (Daniell e t al. 2010). At the outset of 

this study, there  was no evidence found examining the 'clothing effect' on adults w ith or 

w ithout ID, which was surprising -  particularly so as several o f the  'ageing' studies, such as 

TILDA, ELSA and HRS, and other, 'non-ageing' studies in both the ID and generic literature  

(Taylor e t al. 1998, Cotugna &  Vickery 2003), take this m easurem ent over clothing but do not
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address the effect o f clothing on the results or universally define the clothing requirem ents for 

this m easurem ent (e.g. single layer o f light clothing -  HRS only). The same applied across m any  

of the studies in the ID and generic literature noted earlier, which failed to specify w h eth er the  

m easurem ents w ere taken over clothing an d /o r on bare skin. Even though one study 

(H aftenberger e t al. 2002) involving adults in the general population reported the use o f the  

correction factor o f -2.0cm  for WC taken at the natural waist or the m idpoint site, based on an 

earlier m ulti-centre study, no fu rther related details w ere found on how this figure was 

determ ined. How ever, the com m only quoted study by McCarthy e t al. (2003), which involved  

young people, reported the 'clothing effect' to be .5cm measured at the m idpoint site. On the  

basis that WC may be taken over a single layer o f light clothing (as defined in the m ethodology  

chapter), if the eligibility criteria fo r the m easurem ent on bare skin are not fu lfilled by 

participants in the IDS-TILDA study, it was critically im portant that the effect of clothing be 

exam ined. The findings to em erge have applicability beyond IDS-TILDA.

Not surprisingly, WC over clothing (single layer of light clothing) was significantly larger than WC  

on bare skin, w ith  a m ean difference of .96cm at the iliac crest site. Compared to M cCarthy e t  

al. (2003), the m ean difference was greater, but less than H aftenberger e t al. (2002). M ore  

recently. W ills and Bhopal (2010) exam ined the clothing effect in adults and found a m ean  

difference o f .5cm, sim ilar to  M cCarthy e t al. but 44%  of the ir m easurem ents increased by > 

.5cm. The difference betw een the studies may be linked to the d ifferen t landm ark sites used 

(only the current study used a fixed skeletal site), the age o f the population in the M cCarthy et 

al. study, and the diverse thickness o f the clothing, which was not measured in any o f the  

studies except for the current study. On applying the reported clothing effect o f .5cm (M cCarthy  

e t al. 2003) to  this study, the difference betw een WC over clothing and on bare skin was no 

longer statistically significant. How ever, a difference o f .46cm , rounded to .5cm, rem ained, 

which suggests that the clothing effect is only one of tw o  considerations affecting the  

m easurem ent result. W hile .5cm accounts for the clothing effect, the outstanding difference of 

.5cm is believed to be associated w ith  'landm arking error'. A lthough the o ther studies have not 

named or exam ined the potential influence o f landmarking error on the m easurem ent results as 

part of the exam ination on clothing effect, there is little doubt that it plays a role in the results 

reported. Unlike the WC on bare skin w here the m easurem ent site is marked to ensure proper 

landmarking, over clothing (even a single layer), it is not possible to absolutely verify th a t the  

tape is positioned on the exact site required. The use o f a fixed skeletal site (bony landmark), 

such as the iliac crest, which was successfully used in this study, will assist in reducing (but will 

not elim inate) the level o f landm arking error when taken over clothing compared to  non-
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skeletal sites. The larger correction figure reported by Haftenberger et al. (2002) may be related 

to the non-skeletal sites (e.g. narrowest waist and m idpoint) used to measure WC in the large 

general adult population studied (aged 50 to 64 years).

As reported in the literature review chapter, there is currently no universally accepted protocol 

on the site used for WC measurements, and Ross et al. (2008) have reported that there is no 

scientific rationale provided for any of the protocols recommended by leading health authorities 

(WHO 1995, NIH 2000). Based on the key learning from the current study, the use o f a fixed 

skeletal site is advised in studies, providing the option of taking the measurement over a single 

layer o f light clothing, if required. Ross et al. (2008) also reported that the use o f bony 

landmarks will help to ensure reliable and, more importantly, valid measures, while ease of 

measurement, as confirmed in the current study, would promote adoption by clinicians, 

researchers and people w ith ID (i.e. self-measurement) in the future. While Marfell-Jones et al. 

(2006) recommend that the measurement site be the narrowest point o f the waist between the 

lower costal border and the iliac crest, and the World Health Organization (1995) recommends 

the m idpoint, and both on bare skin, neither deals w ith the influence o f clothing on the site, if 

the measurement is taken over clothing. The selected site, the iliac crest, is recommended by 

several leading organisations, such as the National Institutes of Health (2000) and the 

International Chair on Cardiometabolic Risk (2007), and is used in many research studies, such 

as the NHANES survey (Westat Inc. 1988), which is designed to assess the health and nutritional 

status o f adults and children in the United States. A recent study by Guerra et al. (2012) 

examined 10 WC sites tha t associated best w ith abdominal fat mass measured by DEXA (dual

energy X-ray absorptiometry) in older adults and found that WC 2.5cm above the umbilicus was 

the best site, but that the measurement at the level o f the iliac crest gave very close results to 

this site, and is therefore one o f the sites that could be used to measure WC.

To further explore the influence o f clothing and w hether its thickness can predict the difference 

between the WC measurement over clothing and on bare skin, the thickness o f the single layer 

o f clothing was measured (with no difficulties) in m illimetres, using a Holtain Skinfold Caliper. 

The results show that clothing thickness (single layer) is not an accurate predictor o f the 

difference between WC over clothing and on bare skin. This finding fu rther supports the view 

that clothing is only one o f the contributing factors to  the difference in results (over clothing 

and bare skin) and that landmarking error also needs to be considered. No direct comparisons 

on clothing thickness can be made, as this variable has not been measured in other WC studies 

examining the clothing effect. However, several studies examining the clothing effect on blood-
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pressure measurements similarly measured the thickness of clothing (sleeved arm) as part of 

their enquiry (Holleman et al. 1993, Kahan et al. 2003, LiebI et al. 2004, Ma et al. 2008). 

Importantly, the range of clothing thickness among those with valid reading in this study was 

from .2mm to 1.0mm, with the mean thickness of .4mm, which suggests that eligible 

participants adhered to the instruction of wearing a light garment. On review of the clothing 

thickness of those with invalid measurements, the mean was slightly higher at .7mm, with a 

range from ,4mm to 1.4mm. It is recommended that thickness of the single layer of clothing for 

WC measurements be no greater than 1.0mm, to lessen the risk of contributing to or causing 

invalid WC measurements. A similar criterion, although for blood pressure, was used in the LiebI 

et al. (2004) study, which excluded subjects with sleeves thicker than 2.0mm. As a result of 

measuring the thickness of participants' clothing (upper garment) for this measurement in the 

current study, the researcher was able to verify that the measurement was being taken over a 

single layer of light clothing (quality check). This requirement proved to be important, as a few  

wore more than one layer of clothing and, where possible, the relevant adjustments were 

made. Access to data on clothing thickness when measurements are taken over clothing will be 

particularly useful in longitudinal research studies, such as IDS-TILDA, as the potential variation 

and/or influence of clothing thickness on the measurement results can be examined over time.

In research, the WC figures are often categorised against cut-off points, such as those of the 

National Institutes of Health (NIH 2000), to define the associated disease risk for the population 

and among specific groups, but the difference of just 1cm has the potential to adjust individuals 

and populations above or below the thresholds, similar to risks associated with the BMI if 

measurement errors are made, as discussed earlier. WC figures may also be used to examine 

associations with cardiometabolic risk factors, to monitor trends, and to evaluate changes over 

time. However, irrespective of how WC figures are used, it is critically important that the 

potential for measurement error be reduced. Even though the use of the iliac crest site (i.e. 

fixed skeletal site), use of a standardised protocol inclusive of the familiarisation steps, the 

completion of training, and the selection of an appropriate and calibrated tape were all 

important factors in producing the most accurate results in this study, the risk of measurement 

error is further increased when measurements are taken over clothing as opposed to bare skin. 

Based on all the evidence presented, it is recommended that a correction factor of -1.0cm be 

applied to the iliac crest site in future, to account for the combined result of the clothing effect 

and the landmarking error in adults that have the WC measurement taken over a single layer of 

light clothing (< 1mm thickness recommended). Although the preferred method for WC is on 

bare skin, it is recognised that it may be necessary to take the measurement over clothing.
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Lastly, the iliac crest site for WC was acceptable to adults with ID both on bare skin and over 

clothing, as was the measuring of clothing thickness (upper garment only). The researcher 

believes that this was greatly aided by the familiarisation steps taken and the sequence of 

measurements followed.

5.9 Self-Reported versus Measured Height and Weight

For practical and fiscal reasons, and similarly to work with the general population, many studies 

in the ID field use self-reported height and weight values (Fujiura et al. 1997, Emerson 2005, 

Yamaki 2005, McGuire et al. 2007) rather than direct measurements to calculate BMI, but the 

validity of self-report data, particularly in later life, has yet to be established. Similarly to other 

national ageing studies (e.g. TILDA, ELSA), the IDS-TILDA health assessment module may not be 

included in each wave of data collection, so an understanding of the accuracy of self-reported 

height and weight compared to measured values in adults with ID is critical; inaccurate 

estimates will potentially influence significantly, particularly at national or regional level, the 

prevalence of BMI classifications, the determination of associations between weight status and 

morbidity, and the allocation of resources for related health/nutritional planning and targeted 

interventions (and evaluations). It is important that the level of bias, if any, in this population 

group and its significance at population-based level be established and reported.

In the general population, the accuracy of BMI derived from self-reported height and weight has 

been questioned (Flood et al. 2000, Gunnell etal. 2000, Kuczmarski eta l. 2001, MacLellan et al. 

2004, John et al. 2006, Basterra-Gortari et al. 2007) on the basis that individuals tend to 

overestimate their height and underestimate their weight (Kuskowska-Wolk et al. 1989, Nieto- 

Garcia etal. 1990, Alvarez-Torices 1993, Ziebland etal. 1996, Bostrom & Diferichessen 1997, Hill 

& Roberts 1998, John et al. 2006, Faeh et al. 2008, Oliveira et al. 2009). A large systematic 

review of the literature by Gorber et al. (2007) substantiated the existence of this bias 

associated with self-reported height and weight data, although the degree of trend varies by 

gender and the characteristics of the population. Some studies have found that, with the 

increasing of age, self-report error increases for height (Rowland 1990, Roberts 1995, Bolton- 

Smith et al. 2000, Kuczmarski et al. 2001, Sahyoun et al. 2008) and/or weight (Rowland 1990, 

Niedhammer et al. 2000, Kuczmarski et al. 2001, Lawlor et al. 2002) but findings are 

inconsistent. For example, one longitudinal study reported that only small changes in self- 

reported height and weight occurred with increasing age (Dahl et al. 2010). However, since 

height declines with age in later life (Giles & Hutchinson 1991), the risk of error increasing is not 

surprising as people may be unaware of physiological changes in their height and not being
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measured on a frequent basis (Ziebland e t al. 1996) are likely to report th e ir last recalled height. 

M em ory may also influence estim ates given, while social desirability may influence the w eight 

provided (Singleton e t al. 1993, Larson 2000). Despite these findings, several studies have 

suggested that self-reported values can be used in certain populations (N ieto-Garcia e t al. 1990, 

Himes & Story 1992, Zhang e t al. 1993, Roberts 1995, Hill & Roberts 1998, Nakam ura e t al. 

1999, Goodm an e t al. 2000, Spencer e t al. 2002, Hojgaard e t al. 2008, Yoong e t al. 2013) and are  

often heavily relied upon in population-based surveys.

Overall, the results vary depending on the characteristics o f the population (e.g. age, gender), 

which fu rther highlights the need to determ ine the status among adults w ith  ID across all age 

groups and to track any age-related changes in these param eters over tim e. Similarly to studies 

in the general population (Jalkanen e t al. 1987, Rowland 1990, Bostrom & Diderichsen 1997, Hill 

& Roberts 1998, Vailas & Nitzke 1998, Booth e t al. 2000, Kuczmarski e t al. 2001, Avila-Funes et 

al. 2004), the self-report height and w eight data was collected and secured prior to  its direct 

m easurem ent, which elim inated the risk of bias. On exam ination of the data, it proved  

restrictive (i.e. the depth o f analysis that could be com pleted), but some im portant design 

insights w ere  gained for the IDS-TILDA study and others seeking to collect this type of data for 

research purposes in this population. From the P re-Interview  Questionnaire dataset, it was not 

possible to establish who had reported the height and w eight values (i.e. the participant, 

proxy/other, or both parties). This is not unique (Aldridge e t al. 2000, Yamaki 2005), but it does 

need to be addressed in fu ture  studies w hen m ore than one reporter is involved in the process 

(e.g. participant and proxy). In such cases, working from  the assumption that the data has been  

reported by the subject targeted is not sufficient. If proxies report the height and weight data, it 

should be captured as proxy-report data. How ever, if both parties are involved in reporting this 

data, this should be captured and w eighted accordingly (and reported). The accuracy o f proxy- 

report data on both variables can also be assessed, which is absent in the ID literature. In the  

generic literature, the accuracy of proxy-report data on height and w eight data is mixed. For 

exam ple, Reed and Price (1998) have reported similar patterns of bias (as discussed earlier) 

am ong individuals in the general population (height overvalued and w eight underestim ated), 

w hile others, such as Paradis e t al. (2008), found reported values to be highly predictive of 

measured values.

Aligned w ith  the need to identify the  reporter (and fo r the same reasons), there is a need to  

establish the source (i.e. m em ory, records, or m easured) o f height and w eight data reported  

(see Figure 5.3). Again, this finding is not unique; o ther studies do not clearly specify this
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information (Robertson et al. 2000, Emerson 2005, Yen et at. 2005, Yamaki 2005, Lennox et al. 

2006, McGuire et al. 2007, Rimmer et al. 2010, George et al. 2011) or the weighting of each 

source used is not specified when a mix of sources are reported (Hove 2004, Stancliffe et al. 

2011). For data accessed from records, several reports do not identify how old the records 

referenced are (Fujiura et al. 1997, Aldridge et al. 2000) or provide more specific timeframes on 

the data (Emerson 2005, Wallace & Schluter 2008, Gale et al. 2009). For example, Wallace and 

Schulter (2008) specified that medical charts were audited from 2002 to 2005 but what year 

most of the data related to is unknown. To improve on the quality of self-report data gathered 

and subsequent cross-sectional and longitudinal comparisons, key factors were identified and 

incorporated into a reference figure developed (see Figure 5.3). Using the reference figure, it is 

recommended that the IDS-TILDA study incorporate the 'source' and 'reporter' checks beside 

the questions on participant's height and weight in the questionnaire issued, possibly as 'office 

use only' items, and that these items be completed with all the other checks undertaken by 

interviewers before the face-to-face interview begins. In addition, the importance of obtaining 

height and weight data needs to be emphasised further with interviewers, as the level of 

missing data also restricted the analysis in this study (i.e. exclusion of those aged 60 years and 

over due to under-representation). Missing height and weight data is also a common finding in 

other survey design studies (Emerson 2005, Yen et al. 2005, McGuire et al. 2007, Wallace & 

Schluter 2008, Gale et al. 2009), but it should be kept to a minimum. Access to the contextual 

information on the source and the reporter will not only strengthen methodologies in this 

research field, but also provide a more comprehensive picture of the data, its accuracy and the 

influence of changes on the data over time.
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Figure 5.3: Self-Report Collection Guide for Height and Weight Data

V alue, Source and R eporter (VSR) o f Seif-Report H eight and W eight Data

For o p tim a l rep o rtin g  o f s e lf-rep o rt height and w eight d ata, th e  id entification  o f th e  source and th e  re p o rte r  
along w ith  th e  va lu e  o f each p a ra m e te r is recom m ended  -  see Figure below .
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Despite the limitations, the broad analysis of the data in this study initially suggests that there is 

no difference between measured and self-report height or weight values, and that neither was 

influenced by gender or age (except that, for height, the influence of those aged 60 years and 

over was not tested due to missing data). Strong positive correlations were found between the 

measured and self-report values. If the same findings are found in the representative sample of 

IDS-TILDA, self-reported height and weight values could be used, with caution, as indicators of 

weight status when measured data is not collected. However, the accuracy and utility of these 

self-report values in this population needs to be assessed by the covariates of age, gender, level 

of ID, the source and the reporter of the data, and the elapsed time. If significant differences 

emerge, a correction formula to correct the difference between self-report and measured data 

could be developed. Monitoring the changes and the influence of covariates over tim e will be 

critical, particularly as the population ages. It is recommended that measured height and weight 

values, and self-report values in the absence of measured data, should also be reported as 

continuous variables in research (not restricted to BMI usage) to increase comparability of
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results and our understanding o f the relationships o f each value to nnorbidity, and to assess the  

rate o f height loss in persons w ith ID as they age.

5.9.1 Self-Reported and Measured Body Mass Index

Body mass index (B M I) is based on both height and w eight values. Inaccurate values o f height 

and w eight either self-reported or nneasured will lead to  biased calculations o f BM I, and 

consequently inaccurate assessment o f w eight status and the disease and m orality risk o f a 

population (Dekkers e t al. 2008). Given the ir significance in population studies, biases and errors 

need to be avoided or, at the very least minimised; if any exist, they should be transparently  

reported. Similar to the research status reported on the  values, height and w eight, no evidence  

was found on the validity o f self-reported BMI com pared to measured BMI scores in the ID 

population. How ever, in the general population, even though the position depends on the  

characteristics o f the population studied, self-reported BMI tended to be underestim ated when  

com pared to measured BMI (Kuskowska-Wolk e t al. 1989, N ieto-Garcia e t al. 1990, Ziebland e t 

al. 1996, Bostrom & Diferichesen 1997, Hill & Roberts 1998, Flood e t al. 2000, Gunnell e t al. 

2000, Gorber e t al. 2007, McAdams e t al. 2007, Elgar &  S tew art 2008, Shields e t al. 2008a, 

2008b). Despite the m ethodological lim itations o f this study (i.e. unknown reporter o f self- 

report data) and its small sample size, which was com pounded by the level o f self-report data 

missing, the same BMI trend was found, even though no significant differences w ere  found 

betw een self-reported and measured height and w eight values, unlike in most studies o f the 

general population.

Despite the  strong positive correlations found betw een  the BMI scores self-reported and 

m easured in this sample population, the implications o f the m ean difference, although small, 

betw een the scores (self-reported and m easured) deserve consideration. The m ean self- 

reported BMI score (x = 29 .11 , SD -  6 .65) fell into the  overw eight category w hile the mean  

m easured BMI score (x = 30.08, SD = 6.06) fell into the obese category (case-m atched variables). 

The standard deviation o f both variables was similarly high, which may be in part reflective o f 

the small sample size. The level o f variation was slightly less in the m easured BMI scores. 

Overall, self-reported values underestim ated the rates o f overw eight and obesity com pared to 

the m easured values (70%  [n=16] vs. 87% [n=20]). Despite the findings in this study not being 

representative, the data does highlight the very significant im pact that small differences  

betw een  self-report and measured BMI, irrespective of high correlations, can have, w hen BMI is 

used as a dichotom ised variable. Such differences and the related im pact are reported in 

generic research, w here the prevalence o f overw eight and obesity was underestim ated using
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self-reported values (Kuczmarksi et al. 2001, Faeh et al. 2008, Sahyoun et al. 2008). For 

example, misclassification to a lower BMI category has significant potential to inflate the 

estimates of risk associated with overweight (Shiely et al. 2010). It has also been suggested that 

the use of self-reported data may bias the association of BMI with mortality (Keith et al. 2011). 

It is critical that the IDS-TILDA study determine the morbidity implications of misclassification 

bias for self-reported BMI data in this population group (with the necessary consideration given 

to the reporter and source of the related information, as discussed above), and to what extent 

BMI calculated from self-reported height and weight affects estimates of body-weight status, 

and also evaluate if the bias is small enough to facilitate its use to monitor trends (i.e. correctly 

detect changes) in the off-years when direct health assessments are not included in the IDS- 

TILDA study. It is essential that BMI, an important indicator of population health worldwide 

(irrespective of its limitations), be based on the most accurate data.

5.9.1.1 Significance of Age and Body Mass Index

Age is an important factor in the use and interpretation of BMI irrespective of whether the data 

is self-reported or measured, particularly in an older population. In the general population, it 

has been proposed that self-reported BMI is less reliable in old age (mean error notably larger) 

than in younger ages due to a lack of awareness of body composition changes such as stature 

(Rowland 1990, Kuczmarski et al. 2001), resulting in underestimated BMI in older populations 

(Bostrom & Diderichsen 1997, Kuczmarski et al. 2001, Faeh et al. 2008). Unfortunately, the 

related status among people with ID is unknown. This needs to be addressed as part of the IDS- 

TILDA study into the validity of self-reported BMI data compared to measured values. As older 

people are a very heterogeneous group, the BMI of a 65-year-old cannot be compared to the 

BMI of an 80-year-old (de Onis & Habicht 1996) or a 40-year-old. It is therefore critical that IDS- 

TILDA and others stratify BMI categories by age groups (as defined by the WHO Global Database 

for BMI) and investigate morbidity and mortality risk associated with BMI by age (and gender). 

By doing so, the IDS-TILDA study will be able to determine if the relationship between BMI and 

morbidity and mortality risk is the same across all age groups, and potentially identify any 

adverse functional and/or beneficial effects of overweight and obesity in older adults.

The use and translation of BMI findings into practice by age groups (and gender, level of ID, 

residential circumstance and rural/urban strata) will potentially help to raise the awareness and 

knowledge of individuals (or support staff or families) of the associated health risks, which 

would motivate them to take action, if needed, as the message will be more relatable compared 

to the translation of broad statistical figures, for example on overweight and obesity, covering
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the whole adult population with ID. Although the BMI thresholds defined by WHO (2000) are 

the most widely used, there is increasing examination and questioning, as part of research 

enquiries, as to whether the same thresholds apply with the same significance in older adults 

and the elderly as in a younger population (Campbell et al. 1990, WHO 1995, Stevens et al. 

1998, Seidell & Visscher 2000, Stevens 2000, Elia 2001, Heiat et al. 2001, Flegal et al. 2005, 

Janssen & Mark 2007, Hirani & Mindell 2008, Tamakoshi et al. 2010). Since BMI is based on 

maximal attained height, the use of the actual height in older adults or the elderly may lead to 

BMIs being misclassified. At present, none of the leading international organisations, such as 

the World Health Organization, have proposed revised thresholds for older adults (60+ years). It 

remains to be established whether different BMI cut-off points are required from those applied 

to younger people (Tamakoshi et al. 2010). As suggested by Flicker et al. (2010), it may now be 

timely to review the BMI classification for older adults. Until then, the IDS-TILDA study should 

use the current BMI thresholds with caution in older adults.

5.9.2 Self-Reported Height, Estimated Height and Measured Height

Aligned with the earlier reports on the comparison of estimated height (ulna length) to 

measured height (see Section 5.7.1), the relationship of both variables to self-report height was 

also examined. However, given that the 'reporter' of the self-report data is unknown and the 

level of self-report height data missing, further study is required to give more definitive 

direction on this topic and the implications of selected height measurement (i.e. measured, 

surrogate, or self-report) on the calculation for BMI scores and the related classifications. It is 

recommended that all three variables be examined in the IDS-TILDA study, requiring the ulna 

length measurement to be taken in all eligible participants and not solely be used as a surrogate 

for standing height, as required, and be assessed by the same covariates noted in Section 5.10 

(e.g. age, gender, level of ID). Despite the limitations, the data initially shows that strong 

positive correlations exist between all three variables. Very small but significant mean height 

differences were found. Estimated height had the highest mean value, followed closely by self- 

report and measured values. The opposite ordering was found for the mean BMI scores and 

associated classifications. For example, overweight and obesity was rated highest using 

measured values and lowest using estimated height with measured weight. As noted earlier, the 

question of whether maximal attained height (while allowing that surrogate measures are 

reported to decline less with ageing) versus measured height will deliver a more valid BMI has 

been posed (Roubenoff & Wilson 1993, Hirani & Mindell 2008, Sahyoun et al. 2008). Further 

study on the height variables (with the limitations addressed) in a large representative sample
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of people with ID, and the determination of the impact on BMI classification by age and gender, 

will provide the much-needed evidence on this subject matter in this population group.

5.10 Familiarisation in Anthropometry Research

Task familiarisation has been cited as one of the most important aspects to be addressed and 

taken into account when planning testing with people with intellectual disability (Pitetti et al. 

1993, Rintala et al. 1995). In 1987, SeidI et al. advocated that greater detailing of subject 

selection, orientation to the test protocol, and administrative difficulties encountered should be 

specified in all published studies. Since then, the familiarisation concept has, to varying degrees, 

formed part of many studies investigating physical activity, fitness or intervention, and 

cardiovascular fitness (Fernhall &Tymeson 1987, Pitetti e ta l. 1992, Rintala e ta l. 1992, Kittredge 

et al. 1994, Temple & Walkley 2003, Rimmer et al. 2004, Lahtinen et al. 2007, Khalili & Elkins 

2009, Moss 2009), and walking and balance tests (Waninge et al. 2011a, 2011b). Interestingly, 

although a number of the physical activity-related studies included different anthropometric 

measurements as part of their investigation (Temple & Walkley 2003, Lahtinen eta l. 2007, Moss 

2009), the importance and benefits of the familiarisation concept to studies, where  

anthropometry is the lead focus of enquiry, have been neither directly signalled nor even 

indirectly implied by researchers until more recently (Soler Marin & Xandri Graupera 2011, 

Thomas & Kerr 2011). From a practice perspective, Welch and Craggs (2010, p. 31) have stated 

that "it is essential that every attem pt is made to limit any fear and distress that the individual 

may experience, while striving to make the [measurement] experience a positive one".

Given the difficulties and barriers experienced by some people with ID with different 

anthropometric measurements reported in research studies (Bell & Bhate 1992, Marshall et al. 

2003, Wallace & Schluter 2008, Melville et al. 2008, Waninge et al. 2009, Verstraelen et al. 

2009, de W inter et al. 2012), one would have expected the familiarisation concept to have 

transferred to this field of research more readily. While all difficulties and barriers cannot be 

eliminated, every effort should be made by researchers to pre-empt potential influences (e.g. 

relating to the participant, tester, third-party support, selected measures, measurement 

protocol, communication access, environment, equipment, time) and plan accordingly. It is clear 

that many of the difficulties and barriers reported in the literature could be eliminated or 

minimised by including a familiarisation protocol in the study design. Rintala et al. (1995, p. 16) 

have suggested that, "to obtain an accurate assessment (i.e. valid and reliable results), it is 

important to develop a familiarisation protocol prior to testing, to eliminate as many of these 

concerns as possible". Applied to this study, although the researcher believed the use of a
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fam iliarisation protocol would contribute significantly to the accurate assessment o f 

participants (and increase the participation rates), the protocol needed to be used in 

partnership w ith  standardised m easurem ent procedures and the selection o f appropriate and 

calibrated equipm ent, and be operationalised by a tester(s) w ho had com pleted accredited  

training in an thropom etry assessment. All four requirem ents set w ere  m et in this study.

In the literature and am ong the views expressed by the  researchers and clinicians consulted in 

the needs analysis of this study, there  appears to be an acceptance th a t physical exam inations  

or tests are often difficult or not always possible in this population or for sub-groups o f this 

population. Despite the credibility o f the findings presented in the literature review  and the  

views expressed, there  is a clear absence o f docum ented efforts by researchers to maximise the  

potential o f all participants to perform  the required tasks o f the m easurem ents to the  best of 

the ir ability (assuming the relative eligibility and safety criteria have been m et). The question  

arises: if a fam iliarisation protocol had been used in m any o f the  studies that reported  

difficulties and barriers to screening, would the outcom e or the decisions m ade have been the  

same? It is im perative that w e question w hat efforts and attem pts have been, or need to be 

m ade, before, during and a fte r the assessment process, in order to  assist all participants, 

irrespective o f th e ir level o f ID, to  m eet the required objectives, w h ere  possible. Details o f the  

efforts m ade, including any specific accom m odations (e.g. a lternative  equipm ent, surrogate 

measures, adapted procedures, extra tim e) and the type o f delivery m ethods used to engage 

w ith  participants (e.g. visual, text, dem onstration) should be outlined by researchers.

Only w ith  this inform ation can m ore concrete judgem ents be m ade on w hat difficulties and 

barriers are still faced by people w ith  ID, and can the effectiveness of actions taken be 

m onitored and any fu rther response actions required be identified. As noted previously, it is 

impossible to  p re-em pt or e lim inate all difficulties and barriers but m ore can be done to reduce 

the frequency and types of difficulties and barriers reported. Considering that, fo r an extended  

period o f tim e, many people w ith  disabilities do not have the ir height or w eight accurately 

m easured fo r a variety o f reasons (Froehlich-Grobe e t at. 2012), the resistance shown by some is 

not surprising. It has also been reported th a t some people w ith  m oderate  to severe ID can be 

anxious or frightened o f the type o f scale typically used in medical offices as it is not fam iliar to  

them  (W ilkinson e t al. 2007). Again, this finding is not unexpected if w e consider Zajonc's 'm ere  

exposure theory ' (1980) which "indicates that hum an beings inherently  tend to generate  

favourable affective responses tow ards things w ith which they feel fam iliar" (Sanabria et al. 

2012, p. 82); people w ith  ID are no d ifferent. In anthropom etry research, the role o f researchers
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therefore needs to be viewed as more than just involving the act of measurement alone. Aside 

from the important task of building, as best possible, the participants' (and proxies' where 

relevant) awareness, knowledge and understanding of the measurements, the procedures, and 

the equipment, to generate maximal efforts, the measurement process provides researchers 

with a critical opportunity to broadly connect how the measurement results reflect the health 

and nutritional status of citizens, even though individual results may not be interpreted in all 

studies. Importantly, the use of a familiarisation protocol places participants at the centre of the 

process and requires researchers to think creatively about how to engage and empower people 

with all levels of ID to reach their full potential in the measurements process and overcome any 

difficulties and barriers where at all possible -  for example, by getting participants to select the 

location (home or day/drop-in centre) for the visit, releasing accessible information about the 

visit in stages, issuing accessible appointment cards with key reminders and using accessible 

showcards.

5.10.1 Experience of Using Familiarisation in Anthropometry Research

The findings from this study strongly suggest that a familiarisation protocol, using a mix of 

delivery methods and accessible materials, should be included in all studies investigating 

anthropometric measurements in field-based research, such as the IDS-TILDA study. Overall, the 

high level of validity, and excellent reliability, of results achieved was directly linked in part to 

the familiarisation steps included in the design framework, which were fully operationalised in 

partnership with the other core methodological components (i.e. training, standardised 

procedures, selection of appropriate and calibrated equipment). Based on the insights from the 

rich qualitative feedback received from the participants and the proxies on the familiarisation 

steps taken before, during, and after the measurement process, it is clear that they had positive 

effects on the process -  specifically, on both the participants and the related measurement 

results. Together, the quantitative and qualitative findings from this study present strong 

evidence for the benefits of including a familiarisation protocol in all anthropometry 

assessments. While the current study had no control group to measure the effect of 

familiarisation usage against the findings from other studies on the use of pre-defined 

familiarisation techniques in physical activity-related tests with people with ID (Fernhall & 

Tymeson 1987, Pitetti et al. 1992, Rintala et at. 1992, Kittredge et al. 1994, Temple & Walkley 

2003, Rimmer et al. 2004, Lahtinen et al. 2007, Khalili & Elkins 2009, Moss 2009, Waninge et al. 

2011b, Nasuti et al. 2013, Nordstrom et al. 2013), it demonstrated that familiarisation led to 

good participation rates, maximal efforts, and reduced frequency of difficulties and barriers 

reported. For example, the briefing and practice phase of these studies, as Rintala et al. (1995)
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described, allowed: (1) "the person being tested to become familiar with the test protocol, the 

test environment, and the staff performing the test", and (2) "staff to adjust the protocol to 

ensure the safety of the person tested (i.e. if appropriate, make reasonable adjustments such as 

using a wheelchair scale with the wider platform as opposed to a flat scale with a standard sized 

platform) and validity of the test results" (p. 20). In the current study, the briefing, 

demonstration and practice phase also allowed the participant to become familiar with the 

equipment and, collectively, this time facilitated the ongoing review of the participant's 

eligibility for each measurement, and allowed for the participant's level of understanding to be 

assessed so as to determine whether further guidance and support was required. Critically, the 

movement from the briefing to the measurement stage was reliant on the fulfilment of the 

eligibility criteria, the determination of safety, and the securement of the participant's 

agreement (verbal and non-verbal cues) to continue. Throughout the familiarisation process 

(and the study), the inclusion and use of 'process consent' was essential.

Interestingly, a recent study by Vis et al. (2012) reported that one of its limitations was the lack 

of a familiarisation protocol for testing, with exercise testing failing for more than half of the 

participants with ID. As part of this discussion. Vis et al. strikingly stated: "as expected most 

subjects with a severe ID were not able to perform the test due to comorbid physical problems 

or non-cooperation" and that it was a "relatively simple task which most adults with an ID could 

understand" (p. 268). On the basis of the amount of research completed in this field (physical 

fitness tests), it is unclear why a familiarisation protocol was not included along with the 

necessary adaptations to support the participation of all subjects as far as reasonably practical 

(i.e. the participant met the eligibility criteria for the test and was deemed safe to complete). It 

is imperative that researchers do not set out with the view that most people with severe or 

profound ID, when included in the sample selected, will not be able to perform the required 

task before the study even commences, or make assumptions about the perceived simplicity of 

tasks, as 'simplicity' is relative to the individual, irrespective of their level of ID, and the related 

status may change on the day or over time (i.e. it could be easy for the person today but 

difficult next week due to internal and/or external factors).

A familiarisation protocol was also surprisingly absent from, or not mentioned in, a large, recent 

study involving 1,050 older adults with ID, which assessed the feasibility of eight physical fitness 

tests as part of a wider study on ageing in this population (Hilgenkamp et al. 2013). In two of the 

eight tests, fine adjustments were made. For example, in one of the tests, grip strength, it was 

noted that "a visual example was provided by squeezing a rubber ball by the test instructor" (p.
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36). However, no details w ere  provided on any opportunity given to the participant to learn by 

experience before the test was conducted. This would not only minimise any learning effects 

but also assist participants to  produce maximal efforts (e.g. practice run o f the test procedures 

and equipm ent for this or any o f the o ther seven tests). On review of the study's results, one 

striking finding was th a t only 24% of participants w ere successfully measured w ith  the  

pedom eter, yet 72% o f the sample was betw een the borderline and m oderate range of ID, and 

only 10% of the sample, w ere  confirm ed wheelchair-users. Based on the evidence from  other 

studies, had a fam iliarisation protocol been included, it is likely that a higher success rate in this 

activity would have been achieved (minimising the learning effect and instrum ental bias). 

Noonan and Dean (2000, p. 785) have asserted that, "if tim e and resources do not perm it 

practice sessions, then the test should not be perform ed, as the results will not be valid".

Review of the generic literature  has shown that the fam iliarisation concept is sim ilarly applied 

(w ith  some exceptions such as the tw o studies just cited -  Vis et al. and Hilgenkam p et  al.) and 

frequently  used in sports and exercise science research. For exam ple, m any studies on strength  

testing confirm the im portance of fam iliarisation sessions for the a tta inm ent o f m ore accurate 

results (Ploutz-Snyder & Giamis 2001, Cronin & Henderson 2004, Dias e t  al. 2005) and with  

excellent retest reliability (Levinger et al. 2009, A bdul-Ham eed et al. 2012, Taylor & Fletcher 

2012). Brown and W e ir (2001) have suggested that many of the individuals who undergo  

strength and pow er testing may have little or no experience perform ing the  strength testing 

m anoeuvres, so the fam iliarisation process is very im portant for these subjects, but also for 

those w ith experience (Dias e t  al. 2005). It has been reported that novice subjects will likely 

im prove their strength scores on subsequent testing simply due to increased fam iliarity and 

com fort w ith  testing (Kroll 1962, Reinking et al. 1996). For all subjects, Seo et al. (2012) 

suggested th a t fam iliarisation prior to testing (e.g. with grip strength -  fam iliarisation w ith  the 

tester, procedures and equipm ent, practice tim e /tria ls ) is essential fo r ensuring reliable test 

results and minimising learning effects or systematic bias (Frontera et al. 1993, Hopkins 2000). 

In the R im m er e t  al. (2004) study on strength testing in adults w ith Down syndrom e, the same 

benefits o f fam iliarisation w ere  reported as in the generic literature. Similar findings w ere  found 

in studies investigating m otor perform ance in persons w ith  Down syndrom e, w here practice 

trials, even though it is only one aspect o f the fam iliarisation process, lead to  significant changes 

in m otor perform ance and in indices o f m otor co-ordination of the subjects tested (Kerr & Blais 

1985, Edwards & Elliott 1989, A lm eida e ta l .  1994, Latash e ta l .  2002, Smith e ta l .  2007).
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Based on all the evidence presented, there is little doubt about the importance and value of 

familiarisation for physical testing, for both the participant and the research being conducted. 

This is further reaffirmed by the results of this study. However, merely including the term  

'familiarisation' or citing its broad application in a study is not sufficient; researchers need to 

transparently report (or reference) the familiarisation procedures and activities performed and 

the related effects. As demonstrated in this study, researchers must begin by considering the 

needs and abilities of the target group and then plan, implement and evaluate the actions 

designed to improve participant familiarisation with the measurements, equipment, 

measurement process and tester. It is also advised that the target group be involved in the 

design and development of the relevant study components, where possible. In this study, for 

example, the target group played a key role in design and development of the accessible 

materials used, which ensured that the materials met the various needs of the intended 

audience as well as possible. Even though the principle of familiarisation is universal, its 

application is specific to the topic and the target group; and, since it is a relatively new 

methodological component in anthropometry research with people with ID, this study was well 

placed to build on the initial efforts made by two studies in the field; by Soler Marin and Xandri 

Graupera (2011) and Thomas and Kerr (2011). Neither of these studies provided the blueprint 

needed to capture the three-phase familiarisation process (before, during, and after) but the 

related actions specified in both were combined, adapted and used as part of the familiarisation 

procedures developed: i.e. practice sessions to familiarise subjects with instrumentation, 

personnel and protocols; touch-and-try of the testing instruments; explaining and 

demonstrating each test; participants free to do as many as of the tests as they feel comfortable 

with, and participants offered a copy of their collated results. (Thomas and Kerr 2011 did not 

specify that the actions taken had been guided or influenced by the familiarisation concept, but 

the efforts made and reported are closely linked to it.)

Given the infancy of the familiarisation concept in anthropometry research with people with ID, 

many of the related familiarisation activities and considerations made in this study were more 

closely aligned to the efforts reported in the Lahtinen et al. (2007) study, which included 

anthropometric measurements as part of its main investigation into physical performance. 

Interestingly, although Lahtinen et al. included all the actions of the other two studies (Soler 

Marin & Xandri Graupera 2011, Thomas & Kerr 2011), it did not offer participants a copy of their 

collated results, which was done by Thomas and Kerr (2011). However, absent from both 

studies but included in Lahtinen et al. were references to: the tim e needed to implement 

familiarisation activities, the need to plan the order of tests so motivational problems and
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fatigue are m inim ised, rest breaks (test-dependent), the fam iliarisation of parents or guardians 

as well as participants w ith the testing procedures, getting to know the participant, use of 

accessible language during communications, giving verbal encouragem ent to maximise efforts, 

and verbal praise fo r every test com pleted or a ttem p t to com plete. Collectively, all o f the 

components across the th ree  studies discussed w ere included w ith  some adaptations as part of 

the operational protocol developed. How ever, unique to this study was the developm ent (and 

direct partnership w ith  the target group) and use of a w ide range of accessible m aterials on or 

relating to the m easurem ent visit. All the accessible materials, particularly the appointm ent 

card, w ere  very positively received by participants (and proxies) and the m aterials form ed a 

critical part o f the fam iliarisation process. In the future, if resources perm it, it is advised that 

IDS-TILDA replace the illustrations developed w ith photographs and follow  the necessary 

guidelines to ensure accessibility.

Critical to  the success o f this study was the staged release o f the accessible m aterial and 

inform ation to participants, as it enabled the researcher to gradually build their awareness and 

knowledge o f the m easurem ent visit and the related process over tim e (before, during and a fter 

the m easurem ent process), using a mix o f delivery methods and types o f guidance (see Table 

5.1). Each stage in the process and every com ponent was im portant; fo r exam ple, the final 

debriefing was no less significant than the initial briefing at the start o f the m easurem ent visit. 

The Cone of Experience model (Dale 1969) proved to be a very useful resource, as it captured  

the d ifferen t types of learning experiences selected and helped to define the inductive and 

deductive strategies, as part o f the design of the developm ent stage o f the study, to be used to 

engage w ith  participants. It is recom m ended th a t the IDS-TILDA study use the blueprint 

developed (see Table 5.1) fo r all physical tests in the fu ture, including anthropom etric  

m easurem ents, as part o f its health assessment m odule. This blueprint could also be used by 

others seeking to conduct such m easurem ents or o ther physical tests w ith  this population  

group. In the la tter case, if there is no interview  or questionnaire adm inistered as part o f the  

process, the in terv iew  stage can be rem oved and the m easurem ent inform ation booklet listed 

in it should replace the general in form ation  booklet listed in the recruitm ent stage.
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Table 5.1: Blueprint of the Methods, Instructional Materials/Procedures and Guidance

Stages

Recruitment

Interview

Appointment

Type of Methods Instructional Materials /  Procedures Type of Guidance

Measurement

Text/Verbal Symbols 

Pictures/Visual Symbols 

Photo

Text/Verbal Symbols 

Pictures/Visual Symbols 

Photo

Text/Verbal Symbols 

Pictures/Visual Symbols 

Photo

Text/Verbal Symbols 

Pictures/Visual Symbols 

Photo

Demonstrations 

Direct Experience

•  Consent form *

•  Information booklet’

•  Guardian agreem ent form  & leaflet

•  Briefing by interviewers

•  Measurem ent Information Booklet*

•  Key reminders via telephone

•  Appointm ent card w ith  rem inders*

•  Researchers ID

•  Ice-breaker dialogue

•  Briefings by the researcher

•  M easurem ent showcards*

•  Demonstrations

•  Get to  know the equipm ent

•  Practice option

•  Conduct measurements

•  Record the results on a record card*

•  Explain key learning (debriefing)

•  Text

•  Visual

•  Verbal

•  Text

•  Visual

•  Verbal

•  Text

•  Visual

•  Verbal

•  Text

•  Visual

•  Manual

*= Accessible text and illustrations

Notably absent from the studies that used the familiarisation concept with people with ID was 

the potential impact of other factors on the familiarisation process. Broadly, the potential 

influences identified by this study were categorised under five main themes (see Figure 5.4 and 

Section 5.11). Each factor independently, in any combination or collectively, had the potential to 

significantly affect the successful implementation of the steps outlined in the blueprint 

developed (Table 5.1). It is therefore imperative that the IDS-TILDA study and others account for 

these influences and plan accordingly. All the related steps discussed in the methodology 

chapter (see Section 3.6.3) under these themes were successfully implemented, and 

contributed to the success of the familiarisation process (and the validity and reliability of the 

results achieved). Commitment to familiarisation requires time, resources, creative thinking and 

responsiveness, flexibility, and effective facilitation. It is vital that those who implement the 

practice operate within a person-centred framework and be transparent about the related 

activities undertaken, including those in each of the three familiarisation phases (before, during 

and after). Almost two decades ago, Rintala et al. (1995) identified the need for the 

standardisation of the methods used to prepare people with ID for testing. Although this need 

was expressed within the context of cardiorespiratory fitness, the same need applies to
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anthropometry and all other types of physical testing in this population group. Until now, there 

has been no universal reference guide developed for anthropometry assessment in persons 

with ID. This study provides the first critical step towards addressing this deficit; the general 

principles, as discussed earlier, also have the potential to apply to other physical tests in this 

population (Table 5.1 and Figure 5.4). The use of familiarisation in this study contributed 

significantly to the validity and reliability of the results achieved, and the overall positive 

measurement experience reported across all levels of ID. A measure of its positive contribution 

is reflected in the very low number of participants, irrespective of their level of ID, who required 

full support from proxies to complete the measurements. All the steps taken maximised the 

independent participation of participants as far as possible, and sought to counteract factors 

(e.g. limited understanding of the measurements and/or the instructions, limited motivation) 

that may affect the outcomes of the assessment and the experience for the person with ID. It is 

hoped that familiarisation efforts will also benefit participants in future, as they will be more 

aware of the measurements and be able to build on the learning gained.

Figure 5.4: Key Influential Factors on Anthropometric Assessment Process

Attitudinal
Barriers

Environmental
Barriers

Structural
Barriers

Measurement and 
Familiarisation 

Process
Communication

Access Tim e Pressure

5.10.2 Application of Familiarisation beyond Anthropometry Assessment

In the light of the contribution of familiarisation to the outcomes of this study, the question 

arises: if familiarisation was included as part of the methodology for all health screening tests, 

would the uptake and the successful completion of screening increase significantly in this 

population (i.e. the percentage of valid and reliable measurements)? It is widely reported that 

people with ID are more likely to have significant health needs that may go unrecognised and 

untreated because of barriers such as communication difficulties, diagnostics overshadowing,
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discrimination or indifference, lack o f appropriate equipm ent and accommodations, lack of 

flexibility, the requirement fo r additional tim e, and lack o f sensitivity in the completion o f visits 

and in procedures (Durvasula & Beange 2001, Lindsey 2002, Cumella & Martin 2004, Disability 

Rights Commission 2006, Barron et al. 2008, Michael 2008). In the recent report by Heslop et al. 

(2013), the panel concluded that 42% o f the 238 deaths o f people w ith ID investigated in the UK 

had been premature, w ith  the most common reasons fo r deaths being assessed as: "delays or 

problems w ith diagnosis or treatm ent; and problems w ith  identifying needs and providing 

appropriate care in response to  changing needs" (p. 3). McCarron et al. (2011, p. 7) have also 

recently found that "one in three adults w ith ID in Ireland find it d ifficu lt to make themselves 

understood when speaking w ith health professionals". Critically, many o f these difficulties and 

barriers would be targeted as part o f the fam iliarisation process. Based on data consistently 

showing that people w ith  ID receive and participate in few er routine health screenings fo r (but 

not lim ited to) cholesterol, cervical cancer, breast cancer and other cancers, vision, hearing and 

blood pressure than the general population (Strauss e ta l. 1999, Stein & Allen 1999, Durvasula & 

Beange 2001, Lennox et al. 2001, lacono & Sutherland 2006) and what we know about 

familiarisation, its inclusion would likely have a very positive effect. In Ireland, while the results 

from  Wave 1 o f the IDS-TILDA data indicate that access to health checks was high overall, 

"access to  screenings fo r cancers and access to all screening were lower fo r people w ith  severe 

and profound ID" (McCarron et al. 2011, p. 107).

Familiarisation could be one o f the stepping stones needed to improve the health outcomes for 

people w ith  ID, as it has the potential to improve access to and use o f services fo r physical 

testing, while assisting people w ith ID (and proxies) to become more knowledgeable about their 

own health and the importance of screening. Although there are cost and resource implications 

associated w ith familiarisation (e.g. the development o f accessible materials [if not available], 

the allocation o f extra tim e for screening) that would need to be considered, the long-term 

benefits would outweigh such implications. An example o f successful cross-over is 

demonstrated in the Walsall Pacesetters project on breast-screening services in the United 

Kingdom (Social Exclusion Task Force [SETF] 2010), which revised its approach to screening after 

the low uptake by people w ith  ID. By direct engagement w ith  the target group, it was revealed 

that the m ajority had found the initial screening process distressing, which led to fu ture failure 

to attend (SETF 2010). In response, the service targeted patients w ith ID w ith easy-to-read 

letters and offered 20-minute appointments (rather than the usual six minutes) to allow time 

fo r fam iliarisation w ith the radiographer as well as providing clear and fu ll explanations. Pre

appointments were also made available and facilitated by a learning disability nurse and
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radiographer to discuss the procedures and see the machinery in action. The initial outcom es  

showed that 40%  o f w om en eligible for screening attended, and 33% of these had previously 

failed to attend (before fam iliarisation); w ith  advice and support all those eligible attended  and 

continue to do so (DoH UK 2010). The researcher believes that this kind o f im provem ent can be 

replicated and built upon (e.g. through expansion o f accessible materials, such as an 

appointm ent card w ith key rem inders, an inform ation booklet, and showcards or DVD on the  

main screening stages, to be used at the appo intm ent by the tester), be successfully applied to  

other health screenings, as dem onstrated in this study, and assist in reducing health disparities 

among people w ith  ID.

5.11 Optimal Performance Measurement in Anthropometry Research

Creating the optim al m easurem ent conditions is essential to achieve the desired outcom es for 

the research (i.e. collection o f valid and reliable data) and the participant (i.e. positive 

m easurem ent experience). As previously noted, reference to the factors (excluding training, 

standardised procedures and equipm ent) that may influence the success of the anthropom etric  

m easurem ent (and fam iliarisation) process is absent in ID research. Uniquely, this study 

identified and categorised the potential influences under five broad them es (see Figure 5.4). 

The associated steps taken -  such as integration of guidelines on accessible com m unication, 

allocation o f sufficient tim e, continuity o f proxy support w here required, positive 

reinforcem ents, etc -  w ere  fundam ental to  the successful operationalisation o f the 

anthropom etry assessment process in both hom e-based and 'clinic-style set-ups', and should be 

replicated in the IDS-TILDA study (see Section 3.6.3). It is critical that IDS-TILDA (and others) 

account fo r the actions taken to reduce the risk o f these factors affecting the m easurem ent 

process. Im portantly, the four m easurem ent stages and types of methods, instructional 

m aterials/procedures and guidance, outlined in the blueprint developed for this study (see 

Table 5.1), may be applied to all physical tests in this population. How ever, w here no prior 

in terview  or questionnaire is issued, the developm ent o f a form  sim ilar to  the M easurem ent 

Com m unication (M C) form  used in this study is essential, and should form  part o f booking 

appointm ents. Access to this inform ation will enable adm inistrators to plan and m eet individual 

needs m ore effectively (e.g. select suitable equipm ent), as dem onstrated in this study. At 

m inim um , the person's main m ode(s) o f com m unication, wheelchair-user status, steadiness in 

walking and standing, and self-rated eyesight need to be established, w here possible. Also 

during this exchange process, if proxy support is likely to be required, the im portance of the 

selected proxy knowing the person w ith ID fo r at least six months, w here possible, needs to be 

stressed. In this study, the steps taken to  ensure continuity o f proxy support, w here required.
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was greatly aided by the MC form used. Access to this named proxy enabled the connection 

already established by interviewers to be further built upon, and the associated procedures 

developed on the role of proxies in the lead up to and during the measurement visit worked 

well and kept the central focus on the participant, where support, in part or in full, was 

required.

5.12 Anthropometry Measuring Equipment

Despite the need for, and importance of, accessible and calibrated equipment to be used to 

conduct anthropometry measurements in field research, equipment has received the least 

attention in the literature. Yet equipment (selection, care, use, and maintenance) is as 

important as the use of standardised measurement procedures and the completion of 

accredited training. All three factors are essential and are interdependent in order to maximise 

the validity and reliability of the data produced. However, no studies were found evaluating the 

utility of the equipment used with adults with ID, either as part of a study on anthropometry 

assessment, or solely as the topic of enquiry, even though equipment can influence both 

participation rates and accuracy of data. Review of the selected measurements across other 

studies with adults with ID shows that many do not provide the brands of equipment used (Bell 

& Bhate 1992, Lea 1999, Carmeli et al. 2003, Cotugna & Vickery 2003, Braunschweig et al. 2004, 

Melville et al. 2005, Stanish & Draheim 2007, Maaskant et al. 2009, Verstraelen et al. 2009, Vis 

et al. 2009, Temple et al. 2010) or, where provided, the brand of tape for the circumference 

measurements was often omitted (Moss 2009, Melville et al. 2011, Tsai et al. 2011, de Winter et 

al. 2012, Mitchell et al. 2013). Similarly, many of these studies did not provide details of 

calibration checks undertaken on the equipment used for these selected measurements 

(Braunschweig et al. 2004, Fender et al. 2007, Stanish & Draheim 2007, Moss 2009, Verstraelen 

et al. 2009, Vis et al. 2009, Waninge et al. 2009, Temple et al. 2010, Mitchell et al. 2013 [details 

of any planned calibration checks]). It is therefore not surprising that the need to "establish 

appropriate equipment for accurate measurement of body composition in select disability 

groups" has been identified as an area needing urgent research (Rimmer et al. 2010, p. 9).

Accessible measuring equipment is essential in field research. Access to and provision of 

accessible equipment will not only maximise the participation of persons with ID, which in turn 

improves the quality of the research undertaken; most importantly, it will make it easier and 

safer for them to take part. As the population ages, including people with ID, the need and 

demand for accessible equipment will increase. In the evaluation of the utility of the equipment 

selected in this study, four of the six pieces of equipment raised important observations in
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te rm s  of fu tu re  use. At th e  o u t s e t  of th e  study, th e  long-standing, portab le  Seca Leicester Height 

M easu re  was se lec ted . During its use, it b ecam e  clear th a t  th e  side rims of th e  basep la te  

required  partic ipants  to  place the ir  f e e t  on th e  basep la te  carefully. Several partic ipants  also 

requ ired  m ore  guidance  th a n  would  be n e e d e d  if th e  side rims w ere  om itted . Surprisingly, 

desp ite  its long use in field research  and practice, no com para tive  ev idence w as found in th e  

l i te ra tu re  on th e  re sea rch er 's  o r  p rac tit ioner 's  experience  of using this piece of eq u ip m e n t  with 

adults; how ever, tow ard s  th e  end  of  th e  data-collection stage  of this study, Seca replaced this 

Leicester s ta d io m e te r  with a new  217 m odel -  in which th e  side rims had been  rem oved. In th e  

tes t ing  of  th e  new  217 m odel, a lthough  with a smaller sam ple  of people  with ID, similar 

observa tions  w ere  noted , bu t  th e  reason  w as different. Due to  th e  revised colour (grey) of th e  

b asep la te  on th e  new  m odel, it o f ten  b lended  with th e  flooring in sites, which required  

partic ipants  to  take  extra care  stepp ing  on th e  basep la te .  The blue basep la te  in th e  old model 

w as very distinctive, which w as particularly helpful to  partic ipants with visual im pairm ent.  

Although the  w ider basep la te  in th e  new  model was helpful, th e  ab sen ce  of th e  'foo tp r in ts '  

f e a tu re  on the  basep la te  w as  a notably  missed re fe rence  point. The foo tprin ts  w e re  very useful 

during th e  dem o n s tra t io n  and  practice stage  of th e  familiarisation process and during th e  actual 

m e a s u re m e n t  to  guide th e  positioning of partic ipants ' feet.  Although it is reco m m en d ed  th a t  

th e  new  Seca 217 model be used in fu ture ,  it would be helpful to  both this population  g roup  

and  o thers ,  particularly o lder  adults  and children, if Seca also p roduced  th e  basep la te  in blue, 

with th e  s am e  foo tprin ts  fea tu re .

Advances in a n th ro p o m e try  e q u ip m e n t  led to  th e  d e v e lo p m e n t  of th e  Rosscraft S eg m o m ete r  4 

for s e g m e n t  lengths, combining th e  precision of calipers and th e  flexibility of a m easuring  tape .  

In th is  study, th e  s e g m o m e te r  w as used for th e  ulna length m e a s u re m e n t  and par t  of th e  m id

u p p e r  a rm  c ircum ference m e a su re m e n t .  Until now, s eg m en t  lengths in ID research  s tud ies  have 

mainly b een  taken  with a m easuring  tape ,  which m akes  it impossible to  avoid following th e  

cu rva tu re  of th e  surface of  th e  skin. This limitation has no t b een  addressed . No an th ro p o m e try  

s tud ies  w e re  found using this S e g m o m e te r  4 with adults  with ID. Although no difficulties w ere  

o b se rved  using th e  s e g m o m e te r  with partic ipants  in a standing  position, th e  length did prove 

to o  long for so m e  of the  partic ipan ts  in w heelchairs  o r  th o se  sitting in chairs with a rm -res ts  if 

th ey  w e re  unable  to  adjust o r  th e  space  w as to o  restrictive. Even though  th e  cu rren t  length did 

no t p re v e n t  any of th e  m e a s u re m e n ts  from  being taken  (with th e  possible exception of one  case 

w h e re  a sh o r te r  length may have a ided  th e  se c u re m e n t  of th e  m e a s u re m e n t  in a lying position, 

b u t  o th e r  factors w e re  th e  d o m in an t  reason  for non -ob ta inm ent) ,  it required  m ore  t im e  to  

co m p le te  d ue  to  th e  a d ju s tm en ts  n eed ed .  While it is re co m m en d ed  th a t  th e  S eg m o m ete r  4 be
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used fo r segment lengths, it would be useful if Rosscraft developed a modified length o f 55cm 

to widen its suitability fo r all users and ensure ease of use fo r subjects in a seated or standing 

position. Access to a shorter segmometer would also improve the flow  o f measurement 

efficiency among those in a seated position. To prevent the flexible tape (which forms a central 

part o f the design) from damage, particularly in field research, there is a need fo r a light carrier 

box to be developed, to reduce the fie ld risk.

In field research, the measurement o f weight as part o f the anthropom etry assessment process 

is often restricted to those who are able to stand com fortably on floo r scales. For example, the 

main reason for the inability to check weight in 20% of adults w ith  ID in the study was lack of 

wheelchair scales fo r those who were non-ambulatory (Wallace & Schuler 2008). This factor has 

been reported in several other studies (Marshall et al. 2003, Fender et al. 2007, Melville et al. 

2008). As part o f this study, the researcher sought to  ensure equal access to weight 

measurements and test the feasibility o f the wheelchair scale in field research. However, 

despite the need to provide access to  and provision o f accessible equipment fo r all, the study 

found the transfer o f the wheelchair scale by one person from  vehicle to site very d ifficu lt due 

to its weight. Although some consultees in the consultation stage o f this study deemed it to  be a 

feasible option, it was not practical or safe for the wheelchair scale to  be transferred by one 

person. Two people are needed. This would not be cost-effective, as all the measurements 

tested can be taken by one person. It is also im portant to  note tha t none o f the participants 

living in fam ily homes required this scale, and, given its space requirements, it would not have 

been possible or practical to use it in most of the homes visited. Once the scales were set up, 

often at sites where one or more participants lived, it was accessible to all, even those who 

were not wheelchair-users or required a larger platform  to stand fo r the measurement. Clinic- 

style set-ups, where possible, proved helpful to the participants as they had the choice to  use 

the wheelchair scale, and also to the researcher, as it maximised the return on the time 

required to set up this scale. In future, fo r those who request home-based assessments -  tha t is, 

based on the experience o f this study, most participants -  it is advised that, if they require the 

wheelchair scale, a day (or days) be allocated for weight measurements to  be taken at an 

accessible and agreeable location (e.g. activity centre) tha t the participant attends, where 

possible, if they wish to have all the other measurements taken in the home setting. Although 

access to this scale is not feasible in home settings, unless several participants are being seen 

and assistance is secured, or a lighter wheelchair scale is sourced, the provision o f alternative 

access via a 'clinic-style set-up' w ill provide equal access, as far as reasonably practicable.
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Except for the wheelchair scale, unless the above requirements are met, all the equipment 

selected proved feasible (i.e. portable and practical), accessible and acceptable to people with 

ID in the field research. Improvements can be made to two pieces of equipment selected, as 

discussed above, but they can be used in their current design with extra time allotted. This 

study confirms that it is not only important to select the most suitable equipment, but the 

brands, set-up procedures, calibration checks, care and maintenance of the equipment need to 

be included in the operational protocol of studies and be transparently reported in research. 

Collectively, these actions will maximise the validity and reliability of the data collected and 

improve the quality of the research undertaken. In field research, particularly longitudinal, it is 

important that the 'wear and tear' of equipment be considered and addressed, as it could affect 

results. Himes (2009, p. 511) has recommended that the "best quality equipment should be 

chosen for maximum consistency over time and for reliability among observers taking 

measurements".

5.13 Conclusion

In this chapter, the main findings from Chapter 4 were discussed in the context of related 

intellectual disability and generic literature. The similarities and differences of the findings to 

the literature were highlighted. Many new insights into the assessment of anthropometry in 

people with ID, such as the important role of familiarisation in the assessment process, were 

also presented. The discussion was mainly framed on the central themes of the rapid research 

field tool developed from key learnings of the study. Some practical implications of the findings 

were discussed and opportunities for future research and/or improvements that could be made 

were identified. In the next chapter, the conclusions of the study are presented, along with the 

strengths and limitations of the study, and recommendations for research, education, practice, 

and policy.
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Chapter 6: General Conclusions and Recommendations

6.1 Introduction

A nthropom etry is an im portant tool and an essential com ponent o f the assessment of the  

nutritional status of populations to evaluate the ir w eight status, particularly outside the normal 

range (e.g. underw eight, overw eight and obesity), and the associated risks o f m orbidity and 

m ortality. Access to valid and reliable anthropom etric  data across all population groups is 

essential from  both a policy and scientific perspective. Such data contributes to  the form ation  of 

health policies; assists the planning, developm ent and im plem entation  o f targeted health  

prevention and prom otion program m es and services to m eet the needs identified, and provides 

evidence to  advance our understanding of the relationships betw een diet, nutrition and health. 

Yet no national anthropom etric  data on people w ith  intellectual disability (ID), e ither as 

independent investigations or in the context o f overall health and nutritional status, is available 

cross-sectionally or longitudinally in Ireland, or internationally.

This research and surveillance gap urgently needs to be addressed. It is not acceptable that 

people w ith ID are excluded from  or not represented adequately in m ainstream  research, 

particularly given that national and international data m onitoring systems are in place to track 

w eight trends in the general population, such as the escalating global epidem ic o f overw eight 

and obesity. People w ith ID need to be included in the research and m onitoring as much as the  

general population -  if not to a g reater extent, due to the ir frequen t under-representation. 

Given its im portance to health, body composition is com m only investigated in epidem iological, 

clinical and population studies (M oreno  et al. 2002) in the general population. For instance, in 

the most recent national SLAN survey o f Irish adults aged 18+ years; additional anthropom etric  

m easurem ents w ere included in tw o  sub-samples o f its nationally representative sample 

(M organ e t al. 2008). Irish people with ID need to be afforded th e ir right to  be included in 

national research and surveillance program m es so that th e ir health and d ietary status, disease 

risk and body compositions can be evaluated over tim e , and the necessary responses need to be 

taken by both individual citizens and relevant stakeholders. Access to anthropom etric  data will 

provide the m uch-needed picture o f over- and under-nutrition  in this population group 

(Hum phries e ta l.  2009).

In ternationally , the W orld Health Organization (2013) has affirm ed the need to  include people 

w ith  disability in healthcare surveillance, and to conduct m ore research on the needs, barriers 

and health outcom es related to this population group. This, coupled w ith  population ageing,
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fu rther raises the priority and im portance o f assessing the nutritional status o f all persons, 

particularly o lder people, due to its role in ensuring a better health-related quality o f life and its 

association w ith functional ability (Galanos e t al. 1994, M anandhar e t at. 1997, W ells &  

Dum brell 2006, Stanner & Denny 2009), such as prom oting optim al functioning and capacity.

The Intellectual Disability Supplem ent to the Irish Longitudinal Study on Ageing (IDS-TILDA) is 

well positioned to begin to address this research disparity and to offer guidance, based on the  

findings from  this study, on how to include an thropom etry  assessment in future national health- 

related surveys on people with ID, and to ensure its accessibility to all citizens. Collectively, the  

evidence, both from  the ID literature reviewed and consultations conducted as part o f this 

study, revealed a significant lack o f standardisation (e.g. in training, m easurem ent protocols, 

equipm ent) sim ilar to  the general population due to the m ultiple anthropom etric  traditions  

(Norton & Olds 1996), quality control measures (e.g. assessment of testers, calibration checks, 

validity and reliability assessment), and direction fo r the assessment o f anthropom etry  in the ID 

field to m eet the varying abilities o f the population. Similarly, no details w ere found on any 

proactive measures taken to address the m easurem ent difficulties and barriers frequently  

reported in the literature (and by several o f the researchers and clinicians consulted in the  

analysis stage of the study). In 2009, Verstraelen e t al. (2009) reported that the question  

remains as to how best to  measure w eight status in people w ith  ID. Four years later, Casey's 

(2013) scoping review  affirm ed that there  are too few  well-conducted studies to  enable us to  

determ ine the precision and validity o f body composition measures.

A sum m ary o f the key learnings and contributions o f this study to the ID research field within  

the context o f the aims and objectives set out (see Sections 3 .1 .1  to 3.1 .2) will now be outlined, 

fo llow ed by discussion of the strengths and lim itations o f the study (see Sections 6 .4  and 6.5), 

and recom m endations for research, education, practice and policy (see Section 6.6).

6.2 Key Anthropometry Learning and Contribution to ID Research

The key an thropom etry learnings of this study and its contributions to the literature  are 

categorised into five broad them es.

6.2.1 Feasibility, Validity and Reliability

This study set out to  investigate the feasibility, validity and reliability o f perform ing  

anthropom etric  m easurem ents on people w ith  ID aged 40 years and over, as part o f the pilot 

fo r the national IDS-TILDA study in Ireland (aim 1) and to develop a rapid field tool to guide the
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baseline assessment o f an thropom etry in adults w ith  ID (see Appendix 36, Figure 1), inclusive of 

m easurem ent standards and an approach that maximised the participants' understanding o f the  

m easurem ent process (aim 2). Both aims w ere achieved by the fu lfilm ent o f the objectives set 

out. Jointly, the measured feasibility, validity and reliability results confirm and support the  

inclusion of the selected m easurem ents in the national IDS-TILDA study (objectives 1 to 3). 

There is no reason why anthropom etric  m easurem ents cannot be integrated into the  health  

assessment m odule o f IDS-TILDA and o ther nutritional or health -related  surveys involving 

people w ith ID. The knowledge gained herein will help to w iden the reach o f anthropom etric  

assessment to  all persons w ith ID and provide guidance on how  to fu rther im prove the quality  

of research produced. The study revealed that it is absolutely critical that surrogate  

m easurem ent options be included fo r standing height and body mass index (B M I), w hen either  

measured height or both measured height and w eight cannot be secured in persons w ith  ID, 

and this should be done as standard practice. This will ensure that people w ith ID are not 

autom atically excluded from  taking part, and will maximise the possibility o f establishing a 

baseline an thropom etry profile on all citizens. As people age, irrespective o f having an ID, the  

need to avail o f surrogate options is likely to grow due to the increased difficulty o f obtaining  

valid measured heights in some older adults (e.g. due to kyphosis, m obility problem s). The 

knowledge generated here has the potential fo r transferability to  o ther population groups.

6.2.2 Surrogate Measurements

Similar to  the general population, the findings from  this study confirm that surrogate measures 

tested -  ulna length and m id-upper arm circum ference (M UAC) -  w ere valid and reliable, and 

acceptable to people w ith  ID (objectives 4 and 5). The value of measuring MUAC in all adults 

w ith  ID beyond its use as a surrogate fo r measured BMI was also identified. Given the  

lim itations o f BMI as people age (e.g. it does not consider height loss w ith  ageing, lacks 

sensitivity), the usefulness of MUAC as an additional criterion of nutritional health status was 

also highlighted, and it may be particularly useful in identifying those at risk o f under-nutrition  

in that it provides a gauge of fat reserves and muscle mass. How ever, it should also be used and 

in terpreted  w ith  caution, w here the upper-arm  muscle of participants has been built up to aid 

m obility. The research also found th a t MUAC is likely to  be o f particular value w hen measured  

height and w eight values cannot be secured and self-reported height an d /o r w eight data is 

missing.

The validity o f the M alnutrition  Universal Screening Tool (M UST), for use in the calculation of 

estim ated standing height from  ulna length, and the estim ated BMI categorisation from  MUAC
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in this population was also confirm ed. How ever, some caution is needed, as it was not sensitive 

enough to categorise all MUAC values correctly in the estim ated BMI category when com pared  

to  measured BMI. This highlights the im portance o f MUAC also being reported and m onitored  

as a continuous variable w hen not being used to estim ate a BMI category.

6.2.3 Self-Report and Measured Height, Weight and Body Mass Index

U nfortunately, due to the level o f self-reported height and w eight data missing in an already  

small study population, the analysis o f self-reported data to measured values and subsequent 

BMI's calculated was restricted (objective 6), but several im portant findings did em erge. The 

research revealed the need fo r questions on self-report height and w eight to be expanded to  

capture the identity o f the reporter and source o f this inform ation, alongside the values 

reported. Access to this data w ill facilitate m ore com prehensive analysis o f its accuracy, and the  

influence of any reporter or source changes on the values over tim e, and enhance comparisons 

with o ther studies. The self-report collection guide developed in this study (see Appendix 36, 

Figure 2) fo r height and w eight data will be a useful reference tool for fu ture researchers in 

designing the related questions in data collection tools. The need for researchers to specify the  

elapsed tim e betw een the self-report (data secured first) and measured data was highlighted. 

Although the initial insights into self-reported height and w eight data com pared to measured  

values showed no significant difference (objective 6), this comparison needs to be studied in a 

large representative sample both cross-sectionally and over tim e, and be assessed in term s of 

key covariates of potential influence (i.e. age, gender, level o f ID, reporter, source and elapsed 

tim e). If significant differences em erge from  this fu rther research, there is potential to develop a 

correction form ula (i.e. to generate m ore accurate data than by using uncorrected self-reports  

in the off-years w hen IDS-TILDA is not conducting health assessments). The significance of 

reporting height and w eight data as continuous variables in research (not restricted to BMI 

usage) was also highlighted, so the rate o f height loss as people w ith  ID age can be determ ined, 

and to increase our understanding of the  relationship o f each value to m orbidity.

In term s of BMI, despite the strong positive correlation found betw een the self-report and 

measured BMI scores (objective 6); a small but significant m ean difference betw een the  scores 

was also detected. The im plication of the difference, revealed the im pact th a t small differences 

can have on BMI w hen it is used as a dichotom ised variable. BMI data needs to be reported by 

age (using the stratification of the W orld  Health Organization Global Database), gender, level of 

ID, residential circumstance, and urban/rura l strata. Access to and reporting o f this more  

specific BMI data will not only assist in targeting those at greatest risk, it w ill deliver messages
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that are m ore likely to  resonate w ith  specific subgroups of people w ith ID and relevant key 

stakeholders.

6.2.4 Self-Report, Measured and Estimated Heights and BMI Scores

Despite the restricted analysis on self-reported, m easured and estim ated heights, all three  

height variables showed strong positive correlations, w ith  small but significant m ean height 

differences found (objective 7). Not surprisingly, estim ated height was the highest value and 

measured height was the lowest, while the opposite effect was found w hen the variables w ere  

used to determ ine BMI scores (i.e. lowest using estim ated height and highest using measured  

height). Further study is required on these height variables and the effects on BMI classifications 

in a larger representative sample o f adults w ith ID, such as IDS-TILDA. O f particular note, the  

research revealed that, as people w ith  ID get older, securing valid height m easurem ent may be 

m ore difficult, increasing the need fo r a surrogate option, as reported for the general 

population. The research highlighted the critical need to exam ine and determ ine the rate o f 

height loss in this population as they age. Jointly, the  research findings led the researcher to  

question w h eth er ulna length, which is reported to change less with ageing, would be a more  

accurate m easure o f height than m easured or self-report height in all o lder adults w ith  ID. 

How ever, until the related data is collected in a large representative sample o f adults w ith ID 

and studied over tim e, the question will rem ain unansw ered in the literature.

6.2.5 Waist Circumference over Clothing and on Bare Skin

The study not only determ ined  the difference betw een  the waist circum ference (WC) 

m easurem ent over clothing and bare skin (objective 8) at the iliac crest site, it also identified the  

contribution o f landm arking error to the difference found. This was unexpected, as it has not 

been discussed in the related literature. Similar to  studies in the general population, the  

clothing effect o f .5cm was found but the rem aining difference, rounded to .5cm , was attributed  

to  landm arking error. Even though the iliac crest is a bony landm ark, it is not possible to  

guarantee th a t the tape was on the exact site required w hen it was taken over clothing, even a 

single layer, as no landm ark is draw n, unlike WC on bare skin. An adjustm ent o f -1.0cm  is 

proposed to  account fo r both contributing factors at the iliac crest site w hen W C is taken over 

clothing (single layer), but WC on bare skin is the  preferred option. Uniquely, this study 

m easured the thickness o f the clothing the W C m easurem ent was taken over. This should be 

done as standard practice when WC is taken over clothing. Lastly, the im portance of 

participants w earing suitable clothing for W C (and M UAC) was particularly noted, due to the  

location of the sites required to conduct each of these m easurem ents.

268



6.3 Key Methodological Learning and Contribution to ID Research

Based on the findings fronn the ID literature , a direct focus on the act o f m easurem ent alone  

would have led to opportunities to  im prove the quality of anthropom etric m easurem ents, but 

focus on the act itself is not sufficient to stim ulate the w ider change required in an thropom etry  

research. Im portantly, the research confirm ed that generic reference m ethods (i.e. 

m easurem ent procedures), w ith  some m inor but standardised adjustm ents (e.g. inclusion of the  

seated option for the w eight m easurem ent w here possible and required) to  widen the reach to  

all, can be operationalised w ith  people w ith ID. There is no reason why generic reference  

methods used in the general population cannot be used w ith people w ith ID. How ever, one  

m ajor and unique difference is the approach needed and taken to operationalise it in practice. 

The research revealed the criticalness o f the fam iliarisation protocol (including the accessible 

materials) integrated into the design o f this study, not only to the outcomes achieved (quality o f 

data) but, equally im portant, to  the participants and the relevant stakeholders (objective 10). 

For participants, the creative means o f engagem ent and the staged release of inform ation used 

to  gradually build participants' know ledge and understanding o f the selected m easurem ents  

and the related processes w ere greatly w elcom ed by all.

Interestingly, the level of m easurem ent difficulties and barriers encountered by participants was 

m inim al, which is not com m on according to previous research. Uniquely, the identification and 

associated planning on the key influential factors in the anthropom etric assessment process 

also helped to maximise the im plem entation  o f the m easurem ent and fam iliarisation  

procedures developed; for exam ple, ensuring participants' continuity o f proxy support from  the  

in terview  to m easurem ent stage, if required and with the ir permission w here possible. The 

benefit o f replicating the use o f fam iliarisation procedures (similar to  this study) in o ther types 

of physical testing in this population group was highlighted. All related design tools and 

reference m aterials developed could be adapted to the  needs o f the specific target group and 

the context o f each physical test or exam ination.

Although fam iliarisation was critical to  the results in this study (e.g. assisting in the atta inm ent 

of valid and reliable data), the im portance of the m easurem ent theory in the design, 

developm ent, im plem entation and evaluation stage of the study should not be underestim ated. 

Findings from  this study support the im portance of not only specifying m easurem ent standards 

(including the  exclusion criteria) and source, but also the validity criteria set, the m easurem ent 

schedule and process of duplicate readings, and the selection, care and use of equipm ent, 

which is frequently  absent in ID research. The study confirm ed that, w ith transparent guidelines
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and record forms, both the reporting and analysing of the valid ity and reliability status of 

m easurem ents can be com pleted w ith ease. The validity and reliability status o f anthropom etric  

m easurem ents should be reported in ID research, as standard practice.

Similarly, the research showed that it was essential to  understand why m easurem ent readings 

are invalid or w ere attem pted  but not obtained, not a ttem pted  or refused. W ith  the aid of the  

m easurem ent reporting cycle developed, researchers can now begin, as dem onstrated in this 

study, to  quantify m ore exactly the m easurem ent status and identify any patterns or 

circumstances that could be targeted to im prove the m easurem ent outcom e or increase fu ture  

participation. Access to and reporting o f this contextual in form ation will also assist other 

researchers planning to undertake the selected m easurem ents (e.g. allocating additional tim e to 

measure).

All the equipm ent selected except fo r the w heelchair scale was deem ed suitable fo r hom e visits 

but this scale can be set up at central locations to facilitate equal access to the w eight 

m easurem ent (objective 9). Additionally, all the equipm ent used proved acceptable to  

participants. How ever, tw o  design changes -  a shorter segm om eter for use with people in a 

seated position and a darker baseplate w ith footprints on the new  stad iom eter -  would make 

the m easurem ent process m ore efficient.

Key to the design, developm ent and im plem entation  (m aximising the valid ity and reliability) of 

anthropom etry assessment was the accredited training com pleted and delivered by certified  

trainers, giving the quality assurance that is often lacking in related ID studies. Details o f the  

training, the  assessment and accreditation process, and the certification status of trainers need 

to  be reported as standard practice in the description of m ethodologies, so that the quality of 

the  data collected can be assessed, enabling b e tte r reliability w hen comparing these 

param eters across studies. Based on the level of training and experience o f the researcher(s), 

tolerance limits (acceptable technical error o f m easurem ent) betw een the first and second 

readings need to be determ ined  before the data is collected, and be specified, as dem onstrated  

in this study, which again is absent in ID research.

Based on all the key learnings from  the study, the rapid research field tool developed provides 

researchers, fo r the first tim e, w ith  a reference guide to conduct a baseline assessment of 

anthropom etric  m easurem ents in adults w ith  ID. The tool integrates the broad m ethodological
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concepts that need to  be addressed by researchers, while providing guidance on the selection 

of m easurem ents, which can be revised to m eet the needs of the particular study.

6.4 Strengths of the Study

This exploratory study has several particular strengths that need to be highlighted. It is the first 

comprehensive exam ination o f standardisation o f anthropom etric m easurem ents in persons 

w ith  ID w ith varying abilities. To ensure the collection o f high-quality data, the rigorous and 

transparent detail set out in Chapter 3: M ethodology not only addressed the lim itations of 

previous studies, it also looked at an thropom etry beyond the 'act o f m easurem ent' alone by 

integrating fam iliarisation procedures and accessible m aterials into the study design. The use of 

mixed methods provided a m ore rigorous approach (breadth and depth for analysis) to  

measuring an thropom etry param eters in this population group than has been previously 

reported. This approach also enriched the m easurem ent experience fo r the participant, as 

clearly dem onstrated by the study's findings.

The conceptual fram ew ork, the ADDIE m odel, used in this study ensured that a systematic 

approach was fo llow ed by proceeding through steps that built on each o ther w ith a series of 

input, processes and outputs. The direct engagem ent w ith people w ith ID, fam ilies, researchers 

and clinicians on this topic area in the analysis stage o f the study also m ade clear the need for 

this research, w hile the consultation com pleted w ith people w ith  ID during the developm ent of 

the accessible m aterials ensured the m aterials w ere accessible to the target audience. The mix 

of learning m ethods used (fram ed by the  Cone of Experience m odel), the sequence of delivery 

and the types o f guidance used, together w ith  the instructional m aterials/procedures  

developed, uniquely built up the participants' fam iliarisation w ith the m easurem ents, the visit, 

and the m easurem ent procedures over tim e. The linked blueprint developed (see Appendix 36, 

Figure 3), along w ith  the figures o f the key influential factors (see Appendix 36, Figure 4) and the 

m easurem ent reporting cycle (see Appendix 36, Figure 5) graphically show for the first tim e in 

ID research the transparency o f the efforts m ade to  look beyond the act o f m easurem ent alone 

(e.g. the integration o f creative means of engagem ent in the protocol to  increase participants' 

awareness, knowledge and understanding of the m easurem ents) w hile also im proving the  

standardisation and quality o f the m easurem ent act itself. Collectively, these components 

greatly supported the execution of duplicate m easurem ents, which enabled the reliability o f the 

results to be assessed, which is not com m on practice in related ID research.
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Good retention from  the in terview  to the m easurem ent stage and subsequent, active 

participation in the m easurem ent visit was no doubt aided by the design o f the study. The 

actions taken before the m easurem ent visit and in the lead up to, during and a fte r the  

m easurem ent process are, except fo r the act of m easurem ent, notably absent from  most 

studies investigating this topic w ith  people with ID. The inclusion o f surrogate m easurem ents  

and the selection o f appropriate equipm ent to m eet the varying abilities of this population  

group w idened the reach and ensured the m easurem ent visit was accessible to  all. The 

transparent and explicit details on the equipm ent, m easurem ent procedures (including the  

m easurem ent schedule), data recording, and the quality-control measures taken w ere  also 

strengths of this study. The high level o f international accredited training achieved by the  

researcher has not been reported in any o ther an thropom etric  studies in the ID field, which 

gives fu rther quality assurance on the methods em ployed and o f the study's findings. The added 

com pletion of the anthropom etric  training delivered to  the  nurses involved in the pilot health  

assessments o f the Irish longitudinal study on ageing (TILDA) in the general population fu rther  

strengthened the researcher's knowledge of the sim ilarities and differences betw een the  

populations.

All levels of ID, age groups and types o f living circumstances w ere  represented in the study, 

despite its small sample. Crucially, the sample size was appropriate fo r testing this new  

m ethodology and, given its success, can now be rolled out in the national IDS-TILDA study. Both 

the rapid research field tool for the baseline assessment o f an thropom etry  in adults w ith  ID and 

the self-report collection guide for height and w eight data developed provide fu ture researchers 

fo r the first tim e with reference tools to direct them  on the core considerations needed. An 

added strength of this study is the broad applicability and adaptability o f the main concepts to  

other types of physical testing w ith people w ith ID; in particular, the  m easurem ent reporting  

cycle; the blueprint o f the m ethods, instruction m ateria ls /procedures and guidance set out; and 

the  figure showing the key influential factors on the assessment process (see Appendix 36). 

Each o f these is presented in a graphical or tabular fo rm at (see Appendix 36). U ltim ately, the  

core strength o f the study design is th a t it is easily reproducible and is likely to  have applicability  

beyond the field o f ID.

6.5 Limitations of the Study

Due to the  nature o f this study, an exploratory investigation, lim itations are to  be expected and 

acknow ledged. In the statistical analysis, the small sam ple size lim ited, and in some cases 

restricted the analysis that could be conducted (e.g. variables o f in terest by certain age or level
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of ID groupings). As noted in C hapter 4, some results presented -  in particular, the confidence 

interval and p-values -  need to be in terpreted  w ith  caution (e.g. the results on those aged 60  

years and over, due to  the small num ber involved). Despite the lim itation of the small sample 

size, the study successfully explored, as was intended, a new m ethodological approach to  

conducting anthropom etric m easurem ents which led to the developm ent o f a rapid research 

field tool fo r anthropom etric  m easurem ents. The sample size was sufficient to  conduct the 

required statistical analysis on the feasibility, validity and reliability o f the m easurem ent 

readings, and give necessary direction on the use o f selected surrogates' m easurem ents as well 

as insight into the influence of clothing on the waist circum ference m easurem ent. The 

combined result o f the small sample and the level o f missing self-report height and w eight data 

restricted analysis o f the differences and similarities betw een self-report, measured and 

estim ated height data, and linked calculations, such as BMI. How ever, the analysis did reveal the  

im portance o f establishing the identity  o f the reporter and the source o f the height and w eight 

data in fu ture studies. Although the findings cannot be considered representative o f the total ID 

population (due to the small sample size), all age groups, levels o f ID and living circumstances 

w ere represented in the study. In addition, the findings often supported other quantitative  

studies in the related field in the general population, and also highlighted areas of d ifference to 

be explored in the national IDS-TILDA study. However, given the dearth o f studies on many of 

the m ethodological aspects included in this study's design (e.g. specific m easurem ent 

standards, validity criteria, reliability assessment), the findings could often not be com pared to 

and validated by those o f o ther ID studies.

Due to restricted resources, the securem ent of customised photographic images o f people with  

ID as the m odels for the accessible m aterials developed was not possible. Every effort was made 

to  source the required images from  photobanks but the images required w ere e ither not 

available or did not m eet accessibility requirem ents for use. Instead customised illustrations 

w ere developed, but it is advised th a t IDS-TILDA and o ther studies in the fu ture should organise 

or secure, if possible, the matching photographic images fo r the m aterials developed in this 

study. Similarly, due to lim ited resources, a paper-based form  of the Results W orkbook was 

used to record the data collected and then data was transferred to the Statistical Package for 

Social Sciences (SPSS), adding transcription tim e that could be avoided if a personal digital 

assistant (PDA) was used. Once again, w here resources allow, it is advised that m easurem ent 

data be recorded directly onto a PDA device w ith  the SPSS program installed, so that no data 

needs to  be transcribed.
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Despite the limitations identified, this study was rigorously conducted. All efforts were made to 

address the limitations, but some were beyond the scope and control of the researcher, given 

the exploratory nature of the study.

6.6 Recommendations

Based on the study's findings, the following key recommendations have been identified for 

research, education, practice, and policy in the field of anthropometry in people with ID.

6.6.1 Key Recommendations for Research 

IDS-TILDA: Anthropometry Assessment Module

• Replicate the methodology employed in this study but with the following revisions;

a) Training: If ISAK Level One training cannot be completed, researchers should at the very

least be trained by a certified trainer from a recognised training body. ISAK should be 

viewed as a good benchmark for training standards. Details of the training -  including 

the content, duration, assessment methods (e.g. inter- and intra-observer technical 

error of measurement [TEM]), and the status of the trainer's certification -  should be 

reported in the methodology. On successful completion of the training course (and 

assessment), candidates should be required to measure at least 20 volunteers on the 

set of measurements selected for the study (in duplicate) and submit the profiles for 

assessment. If intra-observer TEMs fall w ithin the limits, accreditation should be 

approved for the specified measures only.

Based on the level of skill and expertise set for data collection (requirement set at the 

training stage), the accepted tolerance limits between the first and second readings 

need to be determined for each measurement and included in the operational 

protocol before data collection commences. An automated alert on the personal 

digital assistant (PDA) should be integrated into the reporting system to alert 

researchers of the third reading required, or highlight the tolerance limits set for each 

measurement on the paper-based form (as used herein), if a PDA is not used.

b) Accessible materials: Replace the customised illustrations with customised accessible

photographs. Revise the appointment card slightly, by splitting the text on t-sh irt/ shirt 

from trouser/skirt into two bullet points and revise the text to read 'wear a short- 

sleeve t-shirt or shirt that can be rolled up to your shoulder'.

c) Wheelchair users: Place extra emphasis on the importance of suitable clothing being

worn, based on the revised recommendation noted above on the appointment card.

d) Data record: Use a PDA device to record the value and all the associated data.
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e) Wheelchair scale: Set up the access to the wheelchair scale at central locations only.

f) Measurement selection: Use the rapid research field tool developed to guide the

direction of measurement selection, but adapt to the needs of the participant.

g) Waist circumference: Take the measurement on bare skin (preferred method), if a

proxy is present or available to assist and with the participant's permission, at the iliac 

crest. If a proxy is not present or available or if the participant does not wish to have it 

taken on bare skin, take the reading over one layer of light clothing at the same site. 

Document the reason(s) why the participant did not wish or it was not possible to take 

the measurement on bare skin. Before taking the measurement over clothing, 

measure (and record) the thickness of the clothing, so that a single layer of clothing is 

verified. It is advised that the thickness of clothing be <1.0mm.

h) Ulna Length: Measure on the left arm, where possible; if not, on the right arm.

I) Surrogates: Measure both ulna length and MUAC in all participants, where possible. (1) 

Determine the correlation between estimated, measured and self-report heights over 

time and the implications on BMI classification by age and gender. (2) Evaluate the 

relationship between MUAC and BMI measured, and health status. (3) Determine the 

accuracy of MUST to predict BMI category correctly from MUAC.

j) Standing height: (1) Monitor and determine the rate o f measured height loss by age 

and gender, and influence on BMI categorisations. (2) Evaluate if estimated height 

(ulna length) is a more appropriate measure than measured height in all older adults, 

and determine the BMI implications of each option and mixed use of both in one 

study.

k) Pre-Interview Questionnaire (PIQ): Next to the questions on self-report height and 

weight, integrate the new reporter and source check (as per the self-report collection 

guide developed) to be completed by the interviewer as part of the routine checks on 

the PIQ at the interview stage, or ask participants to complete. Examine the difference 

between self-report and measured height, weight and BMI by age, gender, level of ID, 

the reporter and source, and elapsed time.

•  Set up quality assurance checks (mix of pre-announced and short notice visits) to be 

conducted by the certified trainer or anthropometrist, appropriately qualified to monitor 

and check (with the participant's permission) adherence to measurement procedures and 

the precision and accuracy of the measurements, and retrain where necessary.

•  Present BMI categorical data based on the standard BMI World Health Organization's 

definitions by age, gender, level of ID, type of residence and urban/rural strata.
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•  Analyse, monitor and report weight, height and BMI as continuous variables (and transform 

BMI into a categorical variable, weight status category) and determine the relationship of 

each value to morbidity.

•  Test the use of familiarisation procedures (and similar accessible materials) developed in 

other types of physical tests or examinations included in the health assessment module.

•  Test the use of the measurement reporting cycle developed for reporting the outcomes of 

other physical tests being conducted, but adapt the associated instructions on completing 

duplicate measurements, if it is not appropriate for the test (e.g. invasive tests or exams).

Importantly, the recommendations noted above are also applicable and relevant to the wider ID

research field on anthropometry assessment in persons with ID. Several other supporting

recommendations were made in the discussion of the study's findings (Chapter 5), the key

learnings (Section 6.2), and the strengths and limitations of the study (Sections 6.4 to 6.5).

Translation of National or Regional Representative Anthropometric Data on People with ID

•  Submit data reports on the key anthropometry findings to the relevant statutory or non- 

statutory bodies concerned with promoting the health and well-being of the population.

• Develop accessible bulletins and posters for the attention of people with ID and key 

stakeholders on the BMI and waist circumference findings, by age groups and gender.

•  Submit nationally representative BMI measured data to the WHO Global Database on BMI.

6.6.2 Key Recommendations for Education

•  Encourage higher education and professional development programmes for healthcare 

professionals to include, or expand upon, the importance of anthropometric measurements 

in routine healthcare practice for people with ID, and the role of familiarisation in improving 

health screening and examinations with this population group.

• Encourage dialogue from multiple perspectives (e.g. researchers, practitioners) on the rapid 

research field tool developed for the baseline assessment of anthropometry and the 

application of its broad principles in practice settings, and discuss the adaptability of the 

accessible anthropometry materials to other physical tests.
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6.6.3 Key Recommendations for Practice

•  Encourage ID service providers and general practitioners to measure, at a minimum, the 

height (standing or surrogate; ulna length if required), weight and waist circumference 

(where possible) of all people with ID on a yearly basis.

o Highlight the importance of duplicate measurements being taken and recorded, 

and the mean value being used to monitor changes over time, and of this value 

being made available, if requested.

•  Urge Rosscraft, the designer of the Segmometer 4, to explore the possibility of developing a 

smaller segmometer (55cm option proposed) to increase accessibility to all.

•  Urge Seca, the designer of the new 217 model, to explore the possibility of manufacturing a 

darker baseplate with the footprints option to improve the ease of measurement for those 

with visual impairment and others needing reference points.

6.6.4 Key Recommendations for Policy

•  The Department of Health and Children (DoHC) and the Health Service Executive should 

treat the nutritional health of people with ID as a high-priority policy issue in research (as 

part of all population-based studies and as specifically targeted pieces of research where 

needed), national health and nutritional policies and programmes.

•  The DoHC, the Health Research Board and the National Disability Authority should provide 

greater resources to support anthropometry research in this population and to develop and 

roll out accessible health prevention and promotion programmes and services.

6.7 Closing Remarks

Overweight and obesity is a major public health issue, and, combined with population ageing, 

the identification of people with intellectual disability (ID) at increased risk of health problems 

due to being overweight or obese (and underweight) needs to be seen as national research 

priority in Ireland, as it is for the general population. Without valid and reliable national and 

regional anthropometric data, a key component of nutritional status assessment, on people 

with ID, not alone can we not establish the prevalence of their weight status, evaluate their 

body composition changes or track trends over time; we cannot identify those at elevated risk 

or specifically develop and target health programmes and services at those in most need.

Uniquely, this study confirms that highly rigorous anthropometry and data-collection protocols, 

based on generic reference methods, can be successfully operationalised with adults with ID in
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research. The methodology employed serves as a model for the IDS-TILDA study and others 

seeking to research anthropometry in this population. The new approach to anthropometry 

assessment developed will not only maximise the equality of opportunity for all persons with ID 

-  irrespective of their age, gender, level of ID or living circumstances -  to take part, but also 

ensures high-data quality. The major and unexpected finding of the study was the critical 

contribution of familiarisation theory and its application in the design of the anthropometry 

assessment process to both the research outcomes and to the participant's, such as reducing 

any anxiety about the measurements. This study represents a large attempt towards dealing 

with many of the methodological limitations of previous ID research and seeks to enhance 

future research on anthropometric values in this population group. The findings have also 

answered the question raised earlier by Verstraelen et at. (2009) on how to best measure the 

weight status of people with ID. Lastly, this study represents an important milestone towards 

the goal of ensuring that the right of people with intellectual disability to be included in 

anthropometric-related surveillance is fulfilled, and that high-quality anthropometric data is 

collected for them both in Ireland and beyond.
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Appendices

Note: In several o f the appendices, fo r  practical reasons, it  was not possible to present 

material in the same size or to the same quality as the original.
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Appendix 1 -  Supplemental Searches

Intellectual Disability Research Journals
British Journal o f Learning Disabilities
Developnnental Disabilities Research Reviews
Journal o f Applied Research in Intellectual Disabilities
Journal o f Developmental and Physical Disabilities
Journal o f Intellectual and Developmental Disability
Journal o f Intellectual Disabilities
Journal o f Intellectual Disability Research
Journal o f Learning Disabilities
Journal o f Policy and Practice in intellectual Disabilities
Learning Disabilities Research and Practice
Learning Disability Practice
Research in Developmental Disabilities
The Frontline of Learning Disability

Generic Research Journals
Obesity Research 
International Journal o f Obesity 
Obesity Reviews
The Journal of Nutrition, Health and Aging 
European Journal of Clinical Nutrition
International Journal o f Obesity and Related Metabolic Disorders 
Journal o f Public Health Nutrition 
Journal o f Advanced Nursing

Websites
NHANES - www.cdc.gov/nchs/nhanes.htm 
HRS - http://hrsonline.isr.um ich.edu 
ELSA - www.elsa-project.ac.uk 
SHARE -  www.share-project.org/
International Chair on Cardiometabolic Risk - www.myhealthywaist.org
MENCAP - www.mencap.org.uk
Department o f Health and Children - www.dohc.ie
World Health Organization - ww w.who.int
Centres fo r Disease Control and Prevention - www.cdc.gov/Obesity
safefood - www.safefood.eu
Irish Public Health - www.publichealth.ie
National Institute fo r Health and Care Excellence - www.nice.org.uk 
Irish Heart Foundation - www.irishheart.ie 
Obesity Hub - h ttp://obesity.thehealthwell.in fo 
Irish Nutrition and Dietetic Institute - www.indi.ie

Electronic Mailing Lists -  Regular News Updates /  Newsletters (RSS Feeds)
W orld Obesity Federation 
Obesity - a research journal 
International Chair on Cardiometabolic Risk 
Cardiometabolic Health Congress
International (and European) Association fo r the Study o f Obesity 
Institute o f Public Health in Ireland (The Health Well)
The Lancet
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Appendix 2 -  Key Words and Connectors

1) Key Words

"intellectual disability"; "intellectual disabilities"; "learning disability"; "learning disabilities"; 
"disability"; "anthropom etry"; "anthropom etric assessment"; "anthropom etry m easurem ents" 

"anthropom etric m easurem ents"; "overweight"; "obesity"; "underw eight"; "nutritional health"; 
"nutritional screening"; "nutritional status"; "body composition"; "m alnutrition"; "standing 

height"; "surrogate height measurem ents"; "ulna length"; "knee height"; "arm-span"; "dem i- 
span"; "weight"; "waist circum ference"; "clothing effect"; "waist circum ference on bare skin"; 
"waist circum ference over clothing"; "hip circum ference"; "m id-upper arm  circum ference"; 
"upper arm circum ference"; "body mass index"; "self-report"; "m easured"; "familiarisation"; 
"accessible inform ation"; "barriers to  health screening"; "m easurem ent difficulties";
"estim ating body mass index"; "anthropom etry training"; "anthropom etric training"; 
"international society for the advancem ent o f kinanthropom etry"; "ISAK"; "measuring 
equipm ent"; "segm om eter"; "technical error of m easurem ent"; "reliability"; "validity"; 
"feasibility"; "ageing"; "adults"; "older adults"'; "elderly"; "ageing population"

2) Boolean Connectors

AND, OR and NOT
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Appendix 3 -  Supplementary Qualitative Data on the Key Items Followed Up

Themes of the Key Items Followed Up (Post Literature Review)

Theme Contextual Details &  Analytic Memos

Waist
Circumference (WC) 
Measuring Sites

One of the most cited items recorded was the identification of the waist 
circumference (WC) measuring sites used by personnel and/or recommended, as 
different anatomic sites were reported in the literature and there appeared to be 
no universally accepted protocol for this measurement.

Excerpts from sites used:

"Waist circumference was measured a t the iliac crest" [Professor -  Scientific 
Director]

"Waist circumference was measured a t the level o f the belly button" [Practice 
Dietician]

"... measured a t the smallest area below the rib cage and above the belly 
button" [Professor -  Nutrition Program]

"Waist circumference was measured a t the m idpoint" [Researcher]

"Waist circumference is taken a t the natural narrowing o f the w a is t... i f  no 
natural narrowing then it is taken halfw ay between the top o f the iliac crest 
and the 10th rib " [Anthropometric Trainer]

"Waist was a t the most narrow point, abdomen was at the level o f the 
umbilicus. We did not reference sites because they are pretty common in 
anthropometric assessment" [Researcher]

Excerpts from the recommendations made:

"1 would strongly recommend that you use a bony landmark e.g. iliac crest 
rather than the umbilicus fo r  your measurement site. The rationale fo r  such a 
decision can be found in a recently comprised review/report written by an 
expert panel" [Professor -  Kinesiology]

"Recommend the iliac crest as the site fo r  waist circumference measurement" 
[Professor/Researcher]

"It is easy to feel the bony landmarks in anyone with BMI under 35. You do not 
have to mark anything. There is no valid o r sensible alternative" [Professor-  
Human Nutrition]

Example of a discussion between clinicians in response to questions asked;

Professor: "Use the WHO method. There is no reason to do otherw ise... bony 
landmarks are always identifiable. The umbilicus may reach the ground in very 
fa t  people. What would you do then? 1 would reject a paper which tried to use 
the umbilicus. The National XX is not a useful source o f information on this 
point and their suggestion is [use o f umbilicus], 1 think unfounded. 1 will copy 
this to the Chair o f the XX, who will be sympathetic to your concerns, 1 am 
sure."
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Chair's response: "My understanding is that the United Kingdom way is 
midpoint between the iliac crest and the lower rib margin at the side, which 
just so happens usually to be near to the umbilicus. Bony landmarks are 
certainly not always palpable, hence the US favoured approach o f lower tape 
margin sitting on the iliac crest (1 believe). In practice fa iling all else, measuring 
a t the umbilicus is a perfectly good practice method in any given individual to 
track changes and monitor improvements in body morphology i f  bony 
landmarks are hidden, although there are no cut-offs and the approach is 
unsuitable epldemiologically speaking."

Professor's resporjse: "The tape a t the top o f the iliac crest is essentially the 
same as midway between the iliac crest and lowest rib. The gap is only about 
1-2 cms. The umbilicus is useless, practical yes but useful no. I f  the bony 
landmarks are impalpable you have a patient with colossal obesity, in whom 
the waist circumference (WC) w ill not be helpful because it  is hoiked down to 
knee level... so you don't need to know WC and can record >125cms or 
whatever your highest sensible measurement is."

WC -  Over Clothing 
or on Bare Skin

Of equal proportion to the previous observation was the Identification of WC 
measurements being taken over clothing or on bare skin and/or recommended by 
personnel, as there was no universally accepted position reported in the literature 
for this measurement.

"We took circumference measure over clothing although we limited it  to a 
thin shirt i f  possible (i.e. participants removed sweaters, thick belts, if  
necessary). We elected to do this to increase the comfort o f the participants 
and to reduce the need fo r  a private room. Not ideal but we fe lt it was most 
appropriate." [Researcher]

"We did waist circumference over clothing in [xx] and it  was a complete waste 
o f time."  [Professor -  Human Nutrition]

"Preferably taken over skin or i f  required over light clothing, allowing 1cm fo r  
clothing."[Practice Dietician]

"Waist circumference was taken against skin or i f  preferred over light 
clothing."  [ Professor -  Kinesiology]

"... we have collected around 7-8000 measurements all taken over one layer 
o f clothing. We are confident that our measurements are valid and 1 would 
disagree with whoever told you that it  was a waste o f time taking them over 
clothing. As long as it is only one layer then it  shouldn't be a problem. 1 really 
think you w ill be surprised a t the little  effect one layer has, when you 
undertake your validation study in adults." [Senior Lecturer]

"All participants were in lightweight clothing fo r  the measurements." 
[Researcher]

"We aimed fo r  bare skin but this was not always possible or appropriate e.g. 
history o f abuse, slightly apprehensive person." [Consultant Psychiatrist]

"We chose to do the measurement in light clothing because o f the nature o f 
the Healthy Athlete screening events: (1) little  or no area fo r  privacy (2) 
sensitivity fo r  athletes and their personal space (3) implementation o f a new 
screening element into Health Promotion (4) light clothing means t-shirt (5) 
parental concern regarding an individual o f opposite sex touching the athlete 
under the shirt."  [Global Clinical Advisor]

326



Anthropometry
Training

A slightly lower number of records than for the previous observations related to 
anthropometry training enquiries made with those: a) involved in studies, as 
details were not reported in the literature, and b) working in the nutrition field.

"1 did not go on any form al training course ... but received training on body 
composition measurements as part o f practical's fo r  undergraduate nutrition  
modules. As fa r  as 1 aware there are no body composition measurements 
courses available in Ireland." [Researcher]

"Interviewers received training (up to a day) from  nurses experienced in 
fie ldwork." [Researcher]

"The researcher was a medical doctor and thus trained in physical 
examinations." [Researcher]

"This course is mainly theoretical based and has very limited elements which 
relate to anthropometry specifically." [Senior Lecturer]

"We do not offer any training in anthropometric measuring." [Practice 
Dietician]

"... regarding anthropometric training, again this doesn't happen as fa r  as 1 
know." [Health Promotion Officer]

"ISAK anthropometry course is both practical and theoretical and is delivered 
mainly to sports scientists. It includes topics such as equipment and calibration, 
anatomy and body composition, and health applications. Successful candidates 
will gain an international qualification in the accurate measurement o f body 
composition." [Anthropometric Trainer]

WC Clothing Effect

A substantial number of records related to whether personnel had addressed the 
effect of clothing on WC measurements, as it was not detailed in the related 
literature.

"Yes, we deducted 0.5cm from  the measure to account fo r  light clothing." 
[Researcher]

"In practice, 1 allow 1cm fo r  measurements taken over clothing."  [Practice 
Dietician]

"We did not validate waist circumference, all participants were in light 
clothing. To be honest, 1 don't think we identified a reference fo r  the clothing 
effect as it is something that is widely accepted and used in clinical settings 
and in measurements fo r  research." [Researcher]

"1 have to say 1 am not aware o f what clothing effect there is in adult 
measurements, only known in children. The best thing to do would be your own 
validation study." [Senior Lecturer]

"You pose a good question on the light clothing. We have not done a validation 
study and do not adjust the measurement. A validation study is a good idea." 
[Global Clinical Advisor]

"In the report we will not adjust fo r individuals who opted to wear light 
clothing, this may be investigated a t a later date." [Researcher]
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"No, we didn't include a clothing effect, which 1 can now see was a weal<ness." 
[Consultant Psychiatrist]

"Tal<en that a thin layer has only little  impact on the radium o f a belly, 1 feel it  
quite safe to assume that light clothing does not have a large impact on waist 
circumference." [Researcher]

Experience of 
Measurements in 
Practice

A significant number of records were related to understanding researcliers' and 
clinicians' experience of conducting measurements in practice with adults w ith 
intellectual disability (ID).

"No, we did not devise a booklet on the measurements fo r  participants. We did 
meet them and their caregiver in advance to discuss the measures to ensure 
comfort but a manual perse was not written. We did not include those with 
severe or profound ID. We had no real measurement problems. Height and 
weight were pretty easy, although standing on a scale involved some balance 
that was difficult fo r  some."  [Researcher]

"1 haven't used the waist/hip ratio measurements. We have used knee height 
and demi-span measurement and they are not difficult to use... but having 
used both 1 think demi-span is easier. We also have to consider that knee 
height can be quite stunted in those who are unable to 'weight bear' e.g. those 
confined to wheelchairs." [Practice Dietician]

"When assessing adults 1 routinely carry out weight and height (BMI), as well 
as waist measurements. For adults who are immobile and unable to stand fo r  
supine length, knee height is carried out, but where possible, supine length is 
the preferred option." [Practice Dietician]

"The dietetics service in [xx] is grossly inadequate and 1 continue to lobby fo r  
more s ta ff 1 am still just using weighing scales (Seca stand on, chair scales or 
hoists) to measure weight and a stadiometer where possible to measure 
height Often these weight and height measurements may not be completely 
accurate due to poor balance, posture etc. but Ifin d  them useful in practice... 1 
have used ulna length (referring to MUST tables) to estimate the h e igh t... 
however 1 generally use a wall mounted or portable (Leicester Height measure) 
stadiometer or guess by 'eyeballing' i f  height is not absolutely essential in the 
client nutritional management. 1 have not yet measured WHR, MUAC etc in this 
client group. 1 had planned to measure waist in a group session but weight and 
height took so much time that 1 did not pursue waist measurement too." 
[Practice Dietician]

"At present the measurements we would currently use are: weight, using a 
stand on, wheelchair or hoist scale depending on the physical ability o f the 
person and facilities available where the person is being weighed, and height, 
using either a stadiometer taken standing and length, using a rollometer, 
taken lying f la t  We have found that generally this population group are 
uncomfortable with or do not like or are very afraid o f invasive measurements, 
so we avoid any measurements such as skinfolds and even waist/hip ratio. At 
present we do not use any surrogate measurements fo r  length or height." 
[Practice Dietician]

"1 am a dietician and teach nutritional assessment, including anthropometry 
and in this capacity 1 have become more aware o f the problems in measuring 
height and weight." [Practice Dietician]
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"1 screened 93 adults with intellectual disability who lived in community based 
homes. This took a long time. 1 did the measurements myself with the help o f a 
student research aide. 1 know from  experience how difficult it is to obtain 
correct height and weight. We did skinfolds measures -  too many errors that 
the data was not worth analysing. One group is more compromised than the 
other -  depending on where they live. There are other ways fo r  getting height 
and weight o f individuals who were unable to stand but I fe lt  that these were 
just too invasive to the individuals." [Director o f Dietetics Program/Registered 
Dietician]

Other Observations

Other observations recorded with less frequency included: the transfer of 
knowledge gained from the literature review and enquiries made by the 
researcher to clinicians in practice; w ith slightly less but equal weighting, the 
types of measurements undertaken in practice, the type of equipment used, and 
surrogate measurements (e.g. for standing height, ulna length and for Body Mass 
Index, mid-upper arm circumference), and, with one less observation, the review 
of the researcher's PhD study w ith clinicians, researchers and a family advocate. 
The least recorded observations, but again with equal weighting, were the 
nutritional status of adults with ID, whether one or two measurements were or 
are taken, and the status of accessible materials use as part of measurement 
practice or research conducted. The influence of all the information obtained on 
the decisions made will be discussed in Chapter 3, Section 3.5.2.
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Appendix 5 -  Exploratory Sample Selection and Recruitment Process 

Summary (n=160)

IDS-TILDA Pilot Study

Target Samole
75 to 85 People with Intellectual 
Disability (ID) Aged 40 years+ in 

Urban or Rural Settings

160 People with ID Aged 40 Years+ 
Registered on the NIDD Required to 

Achieve Target Sample

Site 1 = 80 PINs

Mainly Rural

Site 2 = 20 PINs

Rural

Sampling Frame NIDD* 2007

3 Purposively Selected Services (Sites)

160 PINs** Randomly Selected

Site 3 = 60 PINs

Urban

66 Consented to Participate in 
the IDS-TILDA Pilot Study

Jointly representative of:
- Age Bands
- Levels o f ID
- Residential Settings

Stage Three of 
the IDS-TILDA 

Pilot Study

60 Reaffirmed their Agreement 
to the Measurement Visit

57 Participated in the 
Measurement Visit

Supplemental Exploratory 
Sample Used -  See Appendix 6

Exploratory

*National Intellectual Disability Database (Kelly etal. 2007)
* *  People with Intellectual Disability Registered on the NIDD
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Appendix 6 -  Supplemental Sample Selection and Recruitment Process

Summary (n=28)

IDS-TILDA National Study

Target Sample 
A nationally representative sample 

of 750 to 850 People with 
Intellectual Disability (ID) Aged 40 

years+

1800 People with ID Aged 40 Years-i- 
Registered on the NIDD Required to 

Achieve Target Sample

Sampling Frame NIDD* 2008

1800 PINs Involved 213 Sites (Services)

Rollout Began in 3 (n=130) of 213 Sites

Site 1 = 69 PINs

1800 PINs** Randomly Selected

Staged Recruitment

Site 2 = 28 PINs Site 3 = 33 PINs

Site 2 Onlv 
Stage Three of the 

IDS-TILDA 
National Study

21 Consented to Participate in 
the IDS-TILDA Study

21 Reaffirmed their Agreement 
to the Measurement Visit

20 Participated in the 
Measurement Visit

Exploratory

*N ational Intellectual Disability Database (Kelly etal .  2009)
* *  People with Intellectual Disability Registered on the NIDD
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Appendix 7 -  Measurement Instructions

(Shortened Version -  Reference Only)

Disclaimer: The instructions detailed in this Appendix should not be viewed or used in isolation
o f the steps and components described in Chapter 3: Methodology and the linked appendices.

1. Standing Height Measurement

(a) Purpose

To measure the standing height of all eligible participants, so it can be calculated w ith weight to 
determ ine the participant's body mass index, and be compared to estimated height using ulna 
length and self-reported height, where possible.

(b) Equipnnent

The equipment and materials required fo r this measurement are:
•  Seca Leicester Height Measure
•  Seca Model 217 Mobile Stadiometer
•  Small Spirit Level
•  Accessible Height Measurement Showcard
•  A4 Landscape o f Study Logo (use as a focus point, if needed)
•  Medium sterile wipes

Equipment Set-up:

•  Ensure all the rods are connected correctly and firm ly in place.
•  Place the portable stadiometer against a wall to  ensure maximum rigidity.
•  Place on a hard level surface.
•  Avoid a carpeted floor if possible. If the entire household is carpeted, choose the floor 

w ith  the thinnest and hardest carpet.
•  Use a small spirit level to determ ine the best location (e.g. most level flooring: the range

accepted on the spirit level bubble should be centred or at least 75% w ith in the two
lines).

•  Record the type of flooring in the Results Workbook.
•  Ensure the relevant calibration checks were carried out before continuing.

(c) Eligibility

Participants are excluded from the height measurement if they are:
•  w heelcha ir-or chair-bound
• too stooped to obtain a valid measurement
• too unsteady on their feet
•  find it painful to stand or stand straight
•  express verbally or non-verbally the ir wish not to have the ir height measured 

and

• if the researcher feels it would not be safe to complete
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If any of the above or other reasons apply, select and code the relevant option "height not 
attempted" or "height refused" and code the associated reason(s) that apply, in the Results 
Booklet. Once completed, move on to the next eligible measurement.

(d) Briefing and Demonstration Stage

If the participant is eligible, inform them that you would like to measure their height.

•  Provide a brief overview of the height measurement and its purpose, in small segments.
• Use the accessible showcard to guide the description and demonstrate the 

measurement.
•  Encourage the participant to get involved in the briefing and demonstration stage as 

much as possible (e.g. get them to take a deep breath in, to look up and down).
•  Check if the participant (or proxy) has any questions and address each question 

separately.

If you feel the measurement is safe to conduct and no additional information is needed or 
concerns arise during the briefing or demonstration stage, ask the participant:

• "Would you be willing to have your height measured?"
If consent/assent is given, attempt the measurement.
If the participant is unsure, suggest trying the measurement first. Repeat the briefing 
and/or the demonstration in full or in part, if required.
If the participant does not wish to take part in this measurement, code the associated 
reason(s) that apply in the Results Booklet and go to the next eligible measurement.

(e) Preparation Stage

If the participant has agreed to take part, ask them to remove their footwear (excluding socks), 
any heavy outer clothing (e.g. jumper), headgear (e.g. hat) or to adjust their hairstyle (e.g. buns 
or ponytails), and remove all objects from their pockets (e.g. coins) in order to obtain a 
measurement that is as accurate as possible. The removal of excess clothing will also allow you 
to see the participant's posture more clearly, which is an important validity concern.

(f) Measurement Stage

Once the preparation phase is complete and the requirements are met, instruct the participant 
to (and demonstrate, as needed):

•  Stand with his/her back to the measuring rod, facing forward
• Stand as straight as possible, with both feet flat on the baseplate
•  Distribute weight evenly on both feet and keep their legs straight
•  Place heels together and heels, buttocks and upper part of the back touching the rod
•  Relax arms and shoulders, and loosely hang their arms by their sides

Then instruct the participant to (and demonstrate, as needed):
•  Look straight ahead at a fixed point (use the study logo card if needed)
•  Raise and lower their chin until their head is in the Frankfort plane position (see Figure

1: orbitale is in the same horizontal plane as the tragion), if the alignment is not 
naturally assumed.
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Figure 1

•  Take a deep breath in without lifting their heels or moving the position of their head

Immediately, take the following steps (and brief the participant on the relevant steps only);
•  Lower the headplate down on the Vertex.
•  Apply sufficient pressure to compress the hair.
•  Quickly check all the criteria, particularly their heels and Frankfort plane position.
•  Take the measurement before the participant exhales.
•  Record the value of the reading.
• Raise the headplate enough to avoid any injury.
•  Ask the participant to step forward off the stadiometer.
•  Assist or guide the participant o ff the stadiometer, where needed.

(g) Recording the Measurement Reading

In the Results Workbook, record;
•  the value in centimeters and millimeters (e.g. 176.6cm)

If the measurement falls between two millimeters, the nearest even millimeter is 
recorded. For example, if the figure falls between 176.4cm and 176.5cm, round the
figure down (=176.4cm); if it falls between 176.5cm and 176.6cm, round the figure up
(=176.6cm).

(h) Recording the Associated Measurement Components

In the Results Workbook, record;
•  the time the measurement is taken
• the validity status and details of any related problems
• the type of flooring

(i) Measurement Attempted but Non-Obtained

If the measurement was attempted but not obtained, record this measurement status and code 
the reasons for the non-obtainment in the Results Workbook.

(j) Equipment Check: After 1** Round of Measurement

Wipe the headplate and/or baseplate if required.

(k) Completion of the Measurement Process

On completion of duplicate measurements, check both readings. If they differ by more than 
0.5cm, take a third measurement if possible.
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Lastly, at the end of the measurement process, record the experience of using the equipment 
and any other related information in the Results Workbook.

2. Ulna Length Measurement

(a) Purpose

To measure the left and right ulna lengths of all eligible participants, so the sim ilarity and/or 
difference between the sides can be examined.
The length o f the ulna bone w ill be converted to an estimated height using the MUST tool, and 
the relationship o f estimated height to measured height and self-report height, and its impact 
on body mass index classification will be examined.

(b) Equipment

The equipment and materials required for this measurement are:
•  RosscraftSegmometer4
• Thinline Lufkin Executive Measuring Tape (W606PM)
• Hypoallergenic Skin Marking Pencil
•  Accessible Ulna Length Measurement Showcard
• A4 Landscape o f Study Logo (use as a focus point, if needed)
• Small sterile wipes

Equipment Set-up:

•  Visually check the tape is not kinked. If in doubt, check the tape against the meter stick.
•  Ensure the relevant calibration checks were carried out before continuing.

(c) Eligibility

Participants are excluded from the ulna length measurement if:
•  they find it painful to place both arms in the required position
•  both forearms are amputated or both arms are in plaster
•  both forearms have open wounds or rashes at either landmark sites
• clothing is not suitable for locating the landmarks on left and right arm
• they express verbally or non-verbally their wish not to have their ulna length(s) 

measured
• the researcher feels it would not be safe to complete

If any of the above or other reasons apply, select and code the relevant option "ulna length not 
attem pted" or "ulna length refused" and code the associated reason(s) that apply, in the Results 
Booklet. Once complete move on to the next eligible measurement.

(d) Briefing and Demonstration Stage

If the participant is eligible, inform them that you would like to measure the length o f the ir 
forearms (elbow to wrist on each side).

•  Provide a brief overview o f the ulna length measurement and its purpose, in small 
segments.

•  Use the accessible showcard to guide the description and demonstrate the 
measurement.
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•  Encourage the participant to get involved in the briefing and demonstration stage as 
much as possible (e.g. get them to point to their wrist and elbow).

•  Invite the participant to touch and feel the equipment during the demonstration.
•  Check if the participant (or proxy) has any questions, and address each question 

separately.

If you feel the measurement is safe to conduct and no additional information or concerns arise 
during the briefing or demonstration stage ask the participant:

•  "W o u ld  you be w illing  to  h ave  y o u r u lna [a rm ] m e as u red ? ”

If consent/assent is given, attempt the measurement.
If the participant is unsure, suggest trying the measurement first. Repeat the briefing 
and/or demonstration in full or in part, if required.
If the participant does not wish to take part in this measurement, code the associated 
reason(s) that apply in the Results Booklet and go to the next eligible measurement.

(e) Preparation Stage

If the participant has agreed to take part, ask them to remove any upper outer garments such as 
a cardigan, jacket or jumper where applicable, and adjust the remaining single upper outer 
garment (e.g. top, shirt), where necessary, so that their forearms are bare. Also ask the 
participant to remove any jewellery/watch around their wrists.

Remind the participant that you want to locate both their elbow and wrist bone with their 
support (where possible).

(f) Measurement Stage (same procedure for the left and right ulna length)

Once the preparation phase is complete and the requirements are met, instruct the participant 
to (and demonstrate as needed):

•  Stand for the measurement, if possible -  if the participant is unable to stand and/or 
prefers not to stand, it can be taken in a seated (no arm-rests are preferable) or lying 
position

•  Point to their elbow and wrist bone, if possible
•  Place their (left/right) arm and hand flat across their chest with their fingers pointing to 

the opposite shoulder (position preferred) -  if this is not possible, advise them to place 
their arm across their stomach or rest their arm on the chair or a table horizontally

• Relax their other arm.
•  Look straight ahead at a fixed point (use the study logo card if needed).

Once the participant is positioned correctly, take the following steps (and brief the participant
on the relevant steps only):

•  Locate and landmark the midpoint of the styolid process (prominent bone in the wrist).
• Hold one branch of the segmometer on the site landmarked (midpoint of styolid 

process) while the other branch is placed on the olecranon process (point of the elbow).
•  Check each branch is at the respective landmark.
•  Take the reading at the end of a normal expiration.
•  Record the value of the reading and the side measured only.
•  Remove the landmark.
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(g) Recording the Measurement Reading

In the Results Workbook, record:
• the value in centimeters and millimeters (e.g. 26.6cm)

If the measurement falls between two millimeters, the nearest even millimeter is 
recorded. For example, if the figure falls between 26.4cm and 26.5cm, round the figure 
down (=26.4cm); if it falls between 26.5cm and 26.6cm, round the figure up (=26.6cm).

(h) Recording the Associated Measurement Components

In the Results Workbook, record (for each side measured):
•  the validity status and details of any related problems
• the position of the participant (e.g. standing)
•  the position of their arm for the measurement (e.g. diagonal across chest)

On completion, repeat the measurement stage on the other arm, where possible, with the 
participant's consent/assent.

(i) Measurement Attempted but Non-Obtained

If the measurement was attempted but not obtained, record this measurement status and code 
the reasons for the non-obtainment in the Results Workbook.

(j) Equipment Check: After l “ Round of Measurement

Wipe the end of each branch on the segmometer if required.

(k) Completion of the Measurement Process

On completion of duplicate measurements of both the left and right side, check both readings 
per side. If they differ by more than 0.5cm, take a third measurement if possible. Lastly, at the 
end of the measurement process, record the experience of using the equipment and any other 
related information in the Results Workbook.

3. Mid-Upper Arm Circumference Measurement

(a) Purpose
To measure the mid-upper arm circumference (MUAC) of all eligible participants, so as to 
examine the association between MUAC and body mass index.

(b) Equipment
The equipment and materials required for this measurement are:

•  Rosscraft Segmometer 4
•  Thinline Lufkin Executive Measuring Tape (W606PM)
• Hypoallergenic Skin Marking Pencil
•  Accessible MUAC Measurement Showcard
• A4 Landscape of Study Logo (use as a focus point if needed)
•  Small sterile wipes

Equipment Set-up:

•  Visually check the tape is not kinked. If in doubt, check the tape against the meter stick.
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• Ensure the relevant calibration checks were carried out before continuing.

(c) Eligibility

Participants are excluded from the MUAC measurement if:
•  they find it painful to place both arms in the required position
• both arms are amputated or are in plaster
•  both upper arms have an open wound or rash at any of the three landmark sites
•  clothing is not suitable for locating the landmarks on left and right arm
• they express verbally or non-verbally their wish not to have their MUAC measured
• the researcher feels it would not be safe to complete

If any of the above or other reasons apply, select and code the relevant option "MUAC not 
attempted" or "MUAC refused" and code the associated reason(s) that apply in the Results 
Booklet. Once complete move on to the next eligible measurement.

(d) Briefing and Demonstration Stage

If the participant is eligible, inform them that you would like to measure around their left arm 
(or right, if left is not feasible).

•  Provide a brief overview of the ulna length measurement and its purpose, in small 
segments.

•  Use the accessible showcard to guide the description and demonstrate the 
measurement.

•  Encourage the participant to get involved in the briefing and demonstration stage as 
much as possible (e.g. get them to point to their shoulder and elbow).

•  Invite the participant to touch and feel the equipment during the demonstration.
•  Check if the participant (or proxy) has any questions, and address each question 

separately.

If you feel the measurement is safe to conduct and no additional information is needed or 
concerns arise during the briefing or demonstration stage, ask the participant:

•  "Would you be willing to have your MUAC (or arm) measured?"
If consent/assent is given, attempt the measurement.
If the participant is unsure, suggest trying the measurement first. Repeat the briefing 
and/or demonstration in full or in part, if required.
If the participant does not wish to take part in this measurement, code the associated 
reason(s) that apply in the Results Booklet and go on to the next eligible measurement.

(e) Preparation Stage

If the participant has agreed to take part, ask them to remove, if they have not already done so, 
any upper outer garments such as a cardigan, jacket or jumper where applicable, and adjust the 
remaining single upper outer garment (e.g. top, shirt), so that the top of their arm (left 
preferably) is bare. If needed, ask them to roll their t-shirt or shirt up to their shoulder if 
possible.

Remind the participant that you want to locate their shoulder and elbow with their support 
(where possible) and that a small (removable) line will be drawn between these two points, as 
shown in the demonstration.
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(f) Measurement Stage

Once the preparation phase is complete and the requirements are met, instruct the participant 
to (and demonstrate as needed):

•  Stand fo r the measurement, if possible -  if the participant is unable to stand and/or 
prefers not to stand, it can be taken in a seated (no arm-rests preferable) or lying 
position

•  Point to the ir le ft* shoulder and elbow, if possible
•  Relax the ir shoulders
•  Let the ir arms hang loosely by their sides
•  Look straight ahead at a fixed point (use the study logo card if needed)

* lf  it is not possible to measure the left MUAC, then the right MUAC should be measured and 
the instructions for the le ft hand, arm and side should be replaced w ith right hand, arm and 
side.

Once the participant is positioned correctly, take the follow ing steps (and brief the participant 
on the relevant steps only):

Acromiale

•  Stand behind and on the le ft hand side o f the participant (or right if required).
•  Palpate along the spine o f the scapula to  the corner o f the acromion.
•  Apply the straight edge o f the pencil to the lateral and superior margin of the acromion 

to confirm the location o f the most lateral part o f the border.
•  Mark the most lateral aspect w ith a horizontal line.

Midpoint (Part One)

•  Ask the participant to bend the ir left arm at a 90 degree angle, w ith  the upper arm held 
parallel to the left side of the body.

•  Standing at the side of the participant, place one branch (housing) o f the segmometer at 
the acromion landmark and the other branch at the point o f the elbow (olecranon 
process).

•  Check each branch is placed correctly and measure the distance between the two 
landmarks.

•  Identify the m idpoint between these tw o landmarks.
•  Place a small mark (horizontal line) at the level o f the m idpoint using the housing branch 

o f the segmometer (after the earlier demonstration the lead o f the skin marking pencil 
was rubbed across the tip  o f this branch to assist the marking process).

•  Swiftly re-check the distance between the tw o points to  ensure the m idpoint site is 
accurate.

Midpoint (Part Two)

Ask the participant to:
•  stand (sit or lie if required) in a relaxed position
•  let the ir arms hang by the ir sides
•  hold the ir le ft arm out slightly from  the ir body to allow the tape to be passed around 

the arm

Then take the follow ing steps:
•  Put the tape around the arm and place the tape at the m idpoint landmark.
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•  Measure using the cross-hand technique.
•  Make sure the tape is snug (tension constant) but not tight or so that it connpresses the 

skin.
•  Check that the tape is horizontal around the arm (not sloping), that it is in continuous

contact with the skin, and that the muscle of the arm is not flexed or tightened.
• Record the value of the reading and side measured only.
• Remove the landmark.

Similar to all measurements, each relevant step should be explained to the participants at the 
level appropriate to their understanding, to ease any anxieties or concerns with this 
measurement, particularly as it, along with the waist circumference measurement, requires the 
most contact. It is appreciated that all people have an area around their body known as 
"personal space" and (as noted in Appendix 20), when this area is invaded they may feel 
uncomfortable, so extra attention should be paid to the participant's body language during the 
measurement, to ensure their personal space is not encroached.

(g) Recording the Measurement Reading

In the Results Workbook, record:
•  the value in centimeters and millimeters (e.g. 20.3cm)

If the measurement falls between two millimeters, the nearest even millimeter is 
recorded. For example, if the figure falls between 20.3cm and 20.4cm, round the figure 
up (=20.4cm); if it falls between 20.8cm and 20.9cm, round the figure down (=20.8cm).

(h) Recording the Associated Measurement Components

In the Results Workbook, record:
•  the validity status and details of any related problems
• the position of participant for the measurement (e.g. standing)

(I) Measurement Attempted but Non-Obtained

If the measurement was attempted but not obtained, record this measurement status and code 
the reasons for the non-obtainment in the Results Workbook.

(j) Equipment Check: After 1'* Round of Measurement

Wipe the end of each branch on the segmometer and the tape if required.

(k) Completion of the Measurement Process

On completion of duplicate measurements, check both readings. If they differ by more than 
0.5cm, take a third measurement if possible. Lastly, at the end of the measurement process 
record the experience of using the equipment and any other related information, in the Results 
Workbook.
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4. Weight Measurement

(a) Purpose

To measure the weight of all eligible participants, so that, along with measured, estimated and 
self-reported height, body mass index can be calculated, and the differences may be compared. 
Measured weight will also enable the relationship between measured and self-reported weight 
to be examined, and any systematic biases (e.g. over or under-reporting) to be identified.

(b) Equipment

The equipment and materials required for this measurement are:
• Seca 877 Flat Scales for Mobile Use
• Seca 677 Electronic Wheelchair Scales
• Small Spirit Level
•  5kg M l Cast Iron Test Weight (leave in car unless needed)
• Accessible Weight Measurement Showcard
• A4 Landscape of Study Logo (use as a focus point, if needed)
•  Medium sterile wipes

Equipment Set-up:

•  Place the scales (flat and wheelchair) on a hard level surface.
•  Avoid a carpeted floor if possible. If the entire household is carpeted, chose the floor 

with the thinnest and hardest carpet.
•  Use a small spirit level to determine the best location (e.g. most level flooring -  the 

range accepted on the spirit level bubble should be centred or at least 75% within the 
two lines).

•  Record the type of flooring in the Results Workbook.
• Check that the scale reads 0.0.
•  Ensure the relevant calibration checks were carried out before continuing.

(c) Eligibility
Participants are excluded from the weight measurement if:

•  it is thought they will exceed 250kg (39st) on flat scales or 300 (47st) on wheelchair 
scales

• they express verbally or non-verbally their wish not to have their weight measured
• they are bedbound, frail and/or have casts
• the researcher feels it would not be safe to complete

If any of the above or other reasons apply, select and code the relevant option "weight not 
attempted" or "weight refused" anti code the associated reason(s) that apply, in the Results 
Booklet. Once complete move on to the next eligible measurement.

(d) Briefing and Demonstration Stage

If the participant is eligible, inform them that you would like to measure their weight.

•  Provide a brief overview of the weight measurement and its purpose, in small 
segments.
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•  Use the accessible showcard to guide the description and demonstrate the 
measurennent.

•  Encourage the participant to get involved in the briefing and demonstration stage as 
much as possible (e.g. get them to look straight at a fixed point, such as the study logo).

• Check if the participant (or proxy) has any questions, and address each question 
separately.

If you feel the measurement is safe to conduct and no additional information is needed or 
concerns arise during the briefing or demonstration stage, ask the participant:

•  "W ou ld  you be w illing  to have your w e igh t m easured?"
If consent/assent is given, attempt the measurement.
If the participant is unsure, suggest trying the measurement first. Repeat the briefing 
and/or demonstration in full or in part, if required.
If the participant does not wish to take part in this measurement, code the associated 
reason(s) that apply in the Results Booklet and go on to the next eligible measurement.

(e) Preparation Stage

If the participant has agreed to take part, ask them to remove, if they have not already done so, 
their footwear (excluding socks), any heavy outer upper clothing (e.g. jumper) and objects from 
their pockets (e.g. mobile, coins) in order to obtain a measurement that is as accurate as 
possible. Participants should be weighed with a single layer of upper and lower light clothing, 
where possible. Light clothing is defined as follows: t-shirt, shirt or blouse and trousers or skirt.

Remind the participants that you want to get the most accurate measurement and the removal 
of excess clothing is very important. Demonstrate the influence of excess clothing on the 
measurement if needed.

Wheelchair Users, Unable to Stand Independently, Unsteady or Tired
If the participant is a wheelchair user or if they are unable to stand independently, are unsteady 
or tired, they should be weighed sitting, using the wheelchair scale.
If the participant is in a seated position for the measurement, the weight of the chair or 
wheelchair needs to be obtained, where possible, and both the participant's weight and the 
weight of the chair or wheelchair needs to be recorded in the Results Workbook.

The weight of the participant needs to be calculated according to the following formula:
Body w e igh t = m easured w e igh t-m ass o f  wheelchair/chair.

If the wheelchair scale is not feasible to set up in the selected location, the measurement should 
be skipped and alternative arrangements be explored (e.g. measure at day service), where 
appropriate and possible.

(f) Measurement Stage

Once the preparation phase is complete and the requirements are met, instruct the participant 
to (and demonstrate as needed):

•  Stand (or sit depending on the scale) on the centre of the scales when the scale reads 
0.0

•  Distribute weight evenly on both feet
•  Hang their arms loosely by their sides
• Look straight ahead at fixed point (use the study logo card if needed)
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• Stand (or sit) w ithout support once they feel secure.

Once the participant is positioned correctly, the following steps are taken (brief the participant 
on the relevant steps only):

•  Ask the participant to stand/sit still -  "be like a statue".
• Record the value of the reading, once the numbers stop moving for at least 5 seconds.
• Ask the participant to step/move off the scale.
• Assist or guide the participant off the scale, where needed.

(g) Recording the Measurement Reading

In the Results Workbook, record:
•  the value in kilograms to the nearest kilogram (e.g. 65.6kg)

If the participant is weighed in a seated position, record the value as raw data in the
space provided until the weight of the chair/wheelchair is obtained; once secured,
subtract the weight from the raw value.

(h) Recording the Associated Measurement Components

In the Results Workbook, record:
•  the weight of the chair/wheelchair, where applicable
•  the time the measurement is taken
•  the validity status and details of any related problems
• the position of the participant for the measurement
•  the type of floor surface

For those weighed in a seated position, the chair/wheelchair should either be weighed before 
they sit in the chair where possible, at the end of the visit, or at a suitable time for the 
participant.

(i) Measurement Attempted but Non-Obtained

If the measurement was attempted but not obtained, record this measurement status and code 
the reasons for the non-obtainment in the Results Workbook. For example, if the participant 
moved excessively while on the scales and the display did not remain stable for at least 5 
seconds, the result should be coded as "weight attempted -  not obtained", as the reading is 
false.

(j) Equipment Checic After Round of Measurement
Wipe the base of the scale (and handle of the wheelchair scale) if required.

(!<) Completion of the Measurement Process

On completion of duplicate measurements, check both readings. If they differ by more than 
0.5kg, take a third measurement if possible. Lastly, at the end of the measurement process 
record the experience of using the equipment and any other related information, in the Results 
Workbook.
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5. Waist Circumference Measurement

(a) Purpose

To measure the waist circumference (WC) of all eligible participants, so the difference between 
waist circumference taken over clothing and on bare skin can be evaluated.

(b) Equipment

The equipment and materials required for this measurement are;
•  Thinline Lufkin Executive Measuring Tape (W606PM)
•  Hypoallergenic Skin Marking Pencil
•  Accessible Waist Circumference Measurement Showcard
•  A4 Landscape of Study Logo (use as a focus point if needed)
•  Harpenden Skinfold Caliper
•  Small sterile wipes

Equipment Set-up:
•  Visually check the tape is not kinked. If in doubt, check the tape against the meter stick.
• Ensure the relevant calibration checks were carried out before continuing.

(c) Eligibility
Participants are excluded from the WC measurement over clothing if they:

• are in a wheelchair
• have a colostomy or ileostomy
• are unable to stand erect comfortably for two minutes
• are too unsteady on their feet
• are too stooped to obtain valid measurement
• are wearing clothing that is not suitable for locating the landmark and it cannot be 

adjusted
•  express verbally or non-verbally their wish not to have their hips measured 

and
• if the researcher feels it would not be safe to complete

If any of the above or other reasons apply, select and code the relevant option "\NC not 
attempted" or "WC refused" and code the associated reason(s) that apply, in the Results 
Booklet. Once complete, move on to the next eligible measurement.

(d) Briefing and Demonstration Stage

If the participant is eligible, inform them that you would like to measure their waist.

• Provide a brief overview of the WC measurement (over a single layer of light clothing).
•  Use the accessible showcard to guide the description and demonstrate the 

measurement.
•  Encourage the participant to get involved in the briefing and demonstration stage as 

much as possible (e.g. get them to feel for their hip bone).
•  Invite the participant to touch and feel the equipment during the demonstration, if 

needed.
• Check if the participant (or proxy) has any questions, and address each question 

separately.
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If you feel the m easurem ent is safe to conduct and no additional inform ation is needed or 

concerns arise during the briefing or dem onstration stage, ask the participant:

•  "W ould you be willing to have your w aist measured?"
If consent/assent is given, a ttem pt the m easurem ent.
If the participant is unsure, suggest trying the m easurem ent first. Repeat the briefing  

and /o r dem onstration in full or in part, if required.
If the participant does not wish to take part in this m easurem ent, code the associated 

reason(s) that apply in the Results Booklet and go on to the next eligible m easurem ent.

(e) Preparation Stage

If the participant has agreed to take part, ask them  to rem ove, if they haven't already done so, 
their foo tw ear (excluding socks), any heavy outer upper garm ents (e.g. jum per, jacket, cardigan) 
and belt if worn, w here possible, so the m easurem ent is only taken over a single layer o f light 
clothing. Light clothing is defined as follows: t-shirt, shirt or blouse. Tight garm ents that a lte r the  
shape of the body should also be rem oved, if possible and appropriate.

Remind the participant that you w ant to  get the most accurate m easurem ent and that the  

rem oval of excess upper clothing (e.g. jum per) is very im portant. Dem onstrate the influence of 
excess clothing if needed, using the skinfold caliper, to show the difference in the thickness of 
differen t types and layers of clothing.

Also rem ind the participant that you will be locating the ir right hip-bone (or left if necessary) 
with th e ir support (w here possible) and will be gently probing around the hip-bone to locate the  
exact point needed. If the participant did not use the bathroom  facilities after the general 
briefing on the visit, sensitively m ention that it is a good tim e for them  to use the bathroom  

facilities if needed.

(f) Measurement Stage

Once the preparation phase is com plete and the requirem ents are m et, instruct the participant 
to (and dem onstrate as needed):

•  Stand straight in a relaxed m anner (take a deep breath)
•  Place fee t hip w idth apart and distribute w eight evenly on both fee t

•  Try and locate the ir right h ip-bone,* w here possible, if they are happy to do so -  if they  
are unable to locate it or do not wish to, guide or place th e ir hand in the general 
location, w ith their permission

•  Fold the ir right arm across the ir chest and keep the ir left arm  hanging by their side

•  Look straight ahead at the fixed point (use the study logo card if needed)

*  I f  is n o t possible to measure the right iliac crest, then the le ft iliac crest should be measured, 
and instructions fo r  the le ft and right arm , hand and side should be reversed.

Once the  participant is positioned correctly, the following steps are taken (b rie f the participant 
on the relevant steps only):

•  Stand behind the participant and use your left hand to stabilise the body by providing  
resistance on the left side o f the pelvis.

•  Find the general location o f the top o f the iliac crest w ith  the palms o f the fingers o f the  

right hand and, once located, find the  specific edge o f the crest by horizontal palpation  
w ith the tips o f your fingers; once id e n tifie d ,** adjust your stance slightly to  the side of 
the participant (right side).
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• Ask the participant to pass the tape around their waist with their left hand, if possible 
(otherwise loop the tape around the participant's legs and move it up to waist area).

• If the iliac crest falls on the upper garment (single layer o f light clothing) and the 
garment is baggy, it should be folded to avoid it ruffling; if the iliac crest falls on the 
waistband, adjust clothing with the participant's permission, so that the upper garment 
is also not included in the reading. The WC measurement should only be taken over one 
layer of clothing.

**  If  the specific edge cannot be located, ask the participant to bend to the right-hand side; 
position the palms o f your fingers at the point o f the greatest indentation in their t-shirt/shirt, 
and asl< the participant to straighten. If  the iliac crest cannot be located, record "waist 
circumference -  attempted not obtained" in the Results Workbook.

The strategies used to locate the iliac crest need to be exercised with great sensitivity.
• Hold the stub of the tape and the housing in the right hand while using the left hand to 

adjust the level of the tape at the site; ensure it is horizontal all the way around.
• Once the tape is level around the body, resume control of the stub in the left hand and

use the cross-hand technique at the target site.
• Keep the tape snug but not compressing underlying soft tissue.
• Swiftly check the landmark and if it hasn't moved prepare to take the reading.
• Ensure the participant keeps looking straight ahead (at fixed point if needed).
• Ensure the participant is breathing normally (to avoid them holding their breath,

continue talking or use distraction tactics to facilitate the promotion of consecutive 
natural breaths).

•  Take the reading at the end of a normal expiration.
• Record the value of the reading and side measured only.

Similar to all measurements, each relevant step should be explained to the participants at the 
level appropriate to their understanding, to ease any anxieties or concerns with this 
measurement, particularly as it, along with MUAC, requires the most contact. It is appreciated 
that all people have an area around their body known as "personal space"; as noted in Appendix 
20, when this area is invaded they may feel uncomfortable, so extra attention should be paid to 
the participant's body language during this measurement, to ensure their personal space is not 
encroached.

(g) Recording the Measurement Reading

In the Results Workbook, record:
•  the value in centimeters and millimeters (e.g. 106.6cm)

If the measurement falls between two millimeters, the nearest even millimeter is 
recorded. For example, if the figure falls between 106.4cm and 106.5cm, round the 
figure down (=106.4cm); if it falls between 26.5cm and 26.6cm, round the figure up 
(=106.6cm).

(h) Recording the Associated iVleasurement Components

In the Results Workbook, record:
• the validity status and details of any related problems
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(i) Measurement Attempted but Non-Obtained

If the measurement was attempted but not obtained, record this measurement status and code 
the reasons for the non-obtainment in the Results Workbook.

(j) Completion of the Measurement Process

On completion of duplicate measurements, check both readings; if they differ by more than 
0.5cm, take a third measurement if possible. Lastly, at the end of the measurement process 
record the experience of using the equipment and any other related information, in the Results 
Workbook.

5a. Waist Circumference Measurement on Bare Skin

Towards the end of the visit (i.e. after the second round of the primary measurements 1 to 6), 
all eligible participants who completed the WC measurement over clothing and have a proxy or 
family member present or available within the vicinity, should be briefed on this final 
measurement.

(a) Purpose

To find out if there is a significant difference between WC measurements taken over a single 
layer of clothing and those taken directly on bare skin, so we can make any necessary 
adjustments in the future. The influences of clothing thickness on this measurement will also be 
assessed.

(b) Equipment

The equipment and materials required are the same as for the WC measurement over clothing, 
except that the accessible showcard will be replaced with the WC on Bare Skin Showcard.

(c) Eligibility

Participants are excluded from the waist circumference measurement on bare skin if:
• any of the exclusion criteria listed for the WC measurement over clothing apply
• a proxy or family member is not present or available to assist

If any of the above or other reasons apply, insert "WC bare skin not attempted" or "WC on bare 
skin refused" in the text box, and specify any associated reason(s) that apply in the Results 
Booklet.

If WC measurement on bare skin is not completed, ask the participant if they would be willing to 
have the thickness of their clothing measured (i.e. the garment that the tape was placed over 
for WC over clothing). Demonstrate the measurement and, with their permission, take two 
readings (see 5a (j)).

(d) Briefing and Demonstration Stage

The same briefing and demonstration instructions as outlined in WC measurement over clothing 
apply, except that participants should also be informed that they will be raise their-t-shirt/shirt 
no higher than their belly button, and, with their permission, the proxy/family member selected 
by the participant, where possible, will be asked to hold it in the required position.
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A short line, similar to the line made for the MUAC, will be made at the iliac crest, so that we 
know where to place the tape. After the measurement is complete, inform the participant that 
they will be asked if they would be willing to have the thickness of their clothing measured (and 
demonstrate if needed).

If you feel the measurement is safe to conduct and no additional information is needed or 
concerns arise during the briefing or demonstration stage, ask the participant:

•  "W o u ld  you be w illing  to  have y o u r w a is t m e as u red  on b a re  skin?"

If consent/assent is given, attempt the measurement.
If the participant is unsure, suggest trying the measurement first. Repeat the briefing 
and/or demonstration in full or in part, if required.
If the participant does not wish to take part in this measurement, outline the reason(s) 
in the Results Booklet.

(e) Preparation Stage

If the participant has agreed to take part and agrees to the assistance of a proxy/family 
member, locate the selected person, if not present.

The same general guidelines (e.g. removal of extra upper garments, shoes) outlined for the WC 
measurement over clothing apply also to this measurement. Once all parties are present, ask 
the participant to raise their t-shirt/shirt to their belly button and request the proxy/family 
member to hold the t-shirt/shirt in position until the measurement is completed.

(f) Measurement Stage

Once the preparation phase is complete and the requirements are met, instruct the participant 
to (and demonstrate as needed) complete each of the steps outlined in the WC measurement 
over clothing.

Once the participant is positioned correctly, all the steps outlined in the WC measurement over 
clothing should be followed, except that a small horizontal line will be drawn on the skin at the 
level of the iliac crest once the specific edge is found, as demonstrated to the participant. WC 
measurement on bare skin should be measured on the same side as WC measurement taken 
over clothing.

Once complete, the landmark should be removed. Repeat the measurement procedures, and on 
completion of the second measurement, remove the landmark again. The procedures for 
landmarking outlined in Appendix 20 will be followed and each stage will be explained to the 
participant.

(g) Recording the Measurement Reading

In the Results Workbook, record:
•  the value in centimeters and millimeters (e.g. 106.6cm)

If the measurement falls between two millimeters, the nearest even millimeter is 
recorded. For example, if the figure falls between 106.4cm and 106.5cm, round the 
figure down (=106.4cm); if it falls between 26.5cm and 26.6cm, round the figure up 
(=106.6cm).
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(h) Recording the Associated iVleasurement Components

In the Results Workbook, record:
•  the validity status and details of any related problems in the relevant section

(i) Measurement Attempted but Non-Obtained

If the measurement was attempted but not obtained, record this measurement status and the 
reasons for the non-obtainment in the relevant section of the Results Workbook.

0) Completion of the Measurement Process

On completion of duplicate measurements, check both readings; if they differ by more than 
0.5cm, take a third measurement if possible. Lastly, at the end of the measurement process 
record the experience of using the equipment and any other related information, in the Results 
Workbook.

After completing the duplicate measurement or if only one round of measurements was 
secured, ask the participant if they would be willing to have the thickness of the clothing 
measured (i.e. the clothing that the WC measurement over clothing was taken over). If they 
agree, take two measurements using the Harpenden skinfold caliper (check that the pointer is 
positioned at '0'). Record the reading to the nearest millimeter and apply the same rounding 
rule as discussed above. If a difference between readings is more than 0.2mm, take a third 
measurement if possible.

6. Hip Circumference Measurement

(a) Purpose

To measure the hip circumference (HC) of all eligible participants, so that waist-hip ratio can be 
calculated.

(b) Equipment

The equipment and materials required for this measurement are:
•  Thinline Lufkin Executive Measuring Tape (W606PM)
• Accessible Hip Circumference Measurement Showcard
• A4 Landscape of Study Logo (use as a focus point if needed)

Equipment Set-up:

• Visually check that the tape is not kinked. If in doubt, check the tape against the meter 
stick.

•  Ensure that the relevant calibration checks were carried out before continuing.

(c) Eligibility

Participants are excluded from the HC measurement if they:
•  are in a wheelchair
•  have a colostomy or ileostomy
• are unable to stand erect comfortably for two minutes
• are too unsteady on their feet
•  are too stooped to obtain valid measurement
•  are wearing clothing that is not suitable for locating the required site
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•  express verbally or non-verbally the ir w/ish not to  have th e ir hips measured 

and

•  the researcher feels it would not be safe to com plete

If any of the above or other reasons apply, select and code the relevant option "HC not 
attem pted"  or "HC refused" and code the associated reason(s) that apply, in the Results 

Booklet. Once com plete, move on to the next eligible m easurem ent, w/here relevant.

(d) Briefing and Demonstration Stage

If the participant is eligible, inform  them  that you would like to measure the ir HC over their 

trousers/skirt.

•  Provide a brief overview of the HC m easurem ent and its purpose, in small segments.

•  Use the accessible showcard to guide the description and dem onstrate the  
m easurem ent.

•  Encourage the participant to  get involved in the briefing and dem onstration stage as
much as possible (e.g. get them  to point to th e ir hips).

•  Invite the participant to touch and feel the equipm ent during the dem onstration.

•  Check if the participant (proxy) has any questions, and address each question  

separately.

If you feel the m easurem ent is safe to conduct and no additional inform ation is needed or 

concerns arise during the briefing or dem onstration stage, ask the participant:

•  "W ould you be willing to have your HC [or around your hips] measured?"
If consent/assent is given, a ttem p t the m easurem ent.
If the participant is unsure, suggest trying the m easurem ent first. Repeat the briefing 
an d /o r dem onstration in full or in part, if required.
If the participant does not wish to take part in this m easurem ent, code the associated 

reason(s) that apply in the Results Booklet and go on to  the next eligible m easurem ent, 
w here applicable.

(e) Preparation Stage

If the participant has agreed to take part, ask them  to  rem ove, if they have not already done so, 
th e ir foo tw ear (excluding socks), any heavy outer upper clothing garm ents (e.g. jum per) w here  

applicable, and to check if all objects from  th e ir pockets (e.g. coins) have been rem oved, in 

order to obtain a m easurem ent that is as accurate as possible.

The im portance o f accurate m easurem ents and potential influence of item s in pockets on the  

reading should be com m unicated to participants.

If the rem aining single upper garm ent falls onto the buttocks area, ask the participant to  adjust 
th e ir clothing if needed before the m easurem ent, w here possible, a n d /o r w ith  the ir permission 
fold the item  of clothing in line w ith the top of the ir trousers or skirt. A dem onstration of the  

clothing adjustm ent needed should be shown to the participant before proceeding w ith the  

measure.

Remind the participant that you will be placing the tape around th e ir hips w ith  the ir support 

(w here possible).
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(f) Measurement stage

Once the preparation phase is complete and the requirements are met, instruct the participant 
to (and demonstrate, as needed):

• Stand in a relaxed position (so the gluteal muscles are not contracted)
• Distribute weight evenly, with feet together
• Pass the tape around the left hand side of their body, if possible (if this is not possible, 

loop the tape around the participant's legs and move it up around their hips from the 
side)

• Fold their arms across their chest
• Keep looking forward

Once the participant is positioned correctly, the following steps are taken (brief the participant 
on the relevant steps only);

• Remind the participant they will feel a slight pull on the tape for a few seconds.
• Hold the stub of the tape and the housing in the right hand and use the left hand to 

adjust the level of the tape at the back to the adjudged level of the greatest posterior 
protuberance of the buttocks (take several circumferences until the widest point is 
located).

• Resume control of the stub with the left hand and, using the cross-hand technique, 
position the tape at the side and check that it is held in a horizontal plane at the target 
level (the tape should be tight enough so that it does not slip but not tight enough to 
indent clothing).

• Record the value of the reading and side measured only.

(g) Recording the Measurement Reading

In the Results Workbook, record:
• the value in centimeters and millimeters (e.g. 102.6cm)

If the measurement falls between two millimeters, the nearest even millimeter is 
recorded. For example, if the figure falls between 102.4cm and 102.5cm, round the 
figure down (=102.4cm); if it falls between 102.5cm and 102.6cm, round the figure up 
(=102.6cm).

(h) Recording the Associated Measurement Components

In the Results Workbook, record:
• the validity status and details of any related problems

(i) Measurement Attempted but Non-Obtained

If the measurement was attempted but not obtained, record this measurement status and code 
the reasons for the non-obtainment in the Results Workbook.

{]) Completion of the Measurement Process

On completion of duplicate measurements, check both readings. If they differ by more than 
0.5cm, take a third measurement if possible. Lastly, at the end of the measurement process 
record the experience of using the equipment and any other related information in the Results 
Workbook.
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Appendix 8 -  Sample Letter of Support

<Organisation Logo/Headed Paper>

Sample Letter

Dear Participant/Fam ily  M em b er,

Please find attached inform ation regarding a new  national study recently launched by 

Professor M ary  M cCarron at Trinity College Dublin on Ageing in Persons w ith  

Intellectual Disability in Ireland.

<N am e o f Organisation> very much supports this national study and feels it represents a 

unique opportun ity  to  explore th e  health , social and environm enta l circum ference o f 
people w ith  intellectual disability as they age, and allow  com parisons to  be m ade w ith  

th e  general population.

You /your fam ily m em b er are being invited to  partic ipate in this study. The decision 

about w h e th e r to  do so or not is entire ly  your ow n. W h a te v er decision you m ake will in 

no w ay affect the  current or fu tu re  services or support o ffered  to  you /yo u r fam ily.

The study is voluntary, but it is im portan t th a t all th e  people w ho are selected take part, 
if at all possible, so th a t the  results give an accurate picture o f people w ith  intellectual 
disabilities lives as they  age.
Yours sincerely,

<Signature>

Chief Executive O fficer
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Appendix 9 -  Accessible Letter of Invitation

* Reduced quality -  not scaled to actual size o f original (A4 Portrait) *

Intellectual Disability Supplement to TILDA [L' L
The Univereity of Dublin, Trinity College 1 N||

School of Nursing & Midwtfery /  ■ a/ *
24 D'Olier Street. Dublin 2. . - *
Tel: + 353 1 896 318€/3187 

Fax: + 353 1 896 3001 Email: idstotildataitcd le

24“’ April 2009

, i V .
I

Dear Participant,

We are writing to tell you about a large study we will t)e 
carrying out on growing older with intellectual disability in 
Ireland

This is a very important study which will Involve 800 people 
with intellectual disability

< ■ ;  

SI-'/

It will help us to learn more about what is important to 
people as ttiey grow older

We will learn about people's health, work and lifestyles

But first, we want to make sure that the questions we are 
going to ask are correct and that people are able to 
understand them This is where we need your help

We would like to invite you to take part in a smaller study 
We are sending you an information booklet about this study 
and a consent form
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A consent form is something a person signs which means 
that they are happy to help and take part.

Please read the information booklet or ask someone to help 
you to read it. This will help you to understand the study 
better.

It is your choice to take part in the study.

If you would like to take part, please read and sign the 
consent form, or ask someone to help you.

We would be delighted if you decided to take part in this 
study. If you want to ask us any questions then please call 
us on (01) 8963186 or 8963187.

We look forward to hearing from you.

Yours sincerely,

Professor Mary McCarron 
Principal Investigator
Intellectual Disability Supplement to TILDA
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Appendix 1 0 - Accessible Information Booklet

* Reduced quality -  not scaled to actual size o f original (A4 Portrait) *

An Inteltactual Dteability Supplement to 
The Irish Longitudinal Study on Ageing 

(IDS-T1LDA)

Information booklet

T h it study w  b*trtg cam w i out by Tnnlty Co(l*o« DuMm. X

1. W hatlattits study iDout?

TTW stud)’ at peo(»e are 
growing older 'ottn an ntE<iecua ouciic)' 
n iieand

Thts EDJd> «ni hap uc to trKKfstand mrsi 
c  itnpfxtant to oeope «1th irtaieOuai 
dKSiity as tn ^  glow Oder

■ Mil fie<p us to leam atxxi tt«;

• neaim
• r>appinesE
•  a n a ire E ty « fi

or people iEtneygKCNder

I  Mt nelp tne Gouerment to leam 2C0UI 
wra: ssfMet people «Mi need ae ine>' get 
older in Ireana

2 . W IM can take p a rt k i th is  study?

:>eo(]te viittti KTtatectia dsacMitv aoed 40 
yB3is 3X! over.

4. WiMt will we Mft?

W t «MI aEk jfOi queEtoos aoou

3 . W hy ( H ««» ai»k yo ti?

VVe x k e <3 you because you a ie 4C V'ears 
or aqe or ow r, and l» e  an Irteflectua 
dsaDiny.

^ve qot yotr name inx^ 3 naicnaf 1st or 
oeofne wttt) imeiectuai osaoittv m Ireland 
TTvs iia  IS caied tne Nationa inieiecua  
3t&at)iit> Ddaca&e.

We ptckea peofHe t i n  mi£ M  at randon 
TT tt l£ ll£  iM d ig  a ru n e  iro iri a ria t

T m  hape uE 10 nafce sue  we rxsuae 
peq>e tm m m eren; pans orireiand.

■i k,J*

I

• jptxr heaffli and wet-oetrg

• advtties jnu do everyday

• yourHenfc

• irtwfan̂ ty
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interests and hobbies and arojnct y tx r

• a m  

< and Mpe

work and retirement S. Who «n i v iB it you?

your home

You will be asked to try and do some 
things like wnte your name

» ;!
«Ki(1ilTig on tt« suojf iron 

Tmt!)' College DiDIt' wII insIt yoj

e. Do you have to take part?

No. K IS youf cfKMce to ta e  pat m the 
sue^. You can 3so change your mlna and 
sxip taurig par at aiy niie

A
V

We would also like to measure your:

• height
• weight

7. How Iona w il It take?

The lTTtert»es« M il take x x x x  9C rnnotee. 
-kM pe^f, tfte  m il Be a tre ren tlD r 
everyone.

V the imerî ew tx> ksng ttx you can 
Slop and take a  Dfeak or cone t>ack 
anotnerday.

The fn&aEuremefR& wu tafte aooul 15 
mnutee.

6. Are tivere any risks invotvsa?

^Ve 00 not tsxM f a t an>' nets in
Tits&Utfy

9. WIN afiyofve etee know wnat you tell 
us?

Sa ^ve Mil keep ai vtxr personal 
inttfmaOon pitvate. You wti roc be named 
marv repons.

10. WTut efiouki you do next IT you 
OBCMB to part?

r  YOU decMSe to ’J k e  part m tne  stuch- you 
v ili need io  read and s k r  tne consent 
tx iT  «ve n » e  sent you

TTt& rorrn aas you far nane and 
contact deftalfe

TM& ft3rm also u& you Itkm  Mhat 
Tie study is aexxi and nae ytxi vhant to 
sfcepTt

iio aco *rttE on tne itvm the oesttHne or 
day to contact you

=46386 retum  (he Ibnn  in the err^etcoe i»e 
qa^>ou

tmn oorrtacs you to see «ner rt &iJts fo r 
UE to  cone «nd «islt you

11. Is the re  anythMm eiee you r>eed to
tnmic aiKMjr?

Yee. YOU r>eed to tnns apoic

• «hefe and «ner ¥i»e can mee^ to r the 
tntefvieiv

« IT you wan: to onng scneor>e *flh  you 
to the ntBTMie*

9

D
M

i

12. wt«> do you contact If you luve 
any queetlone?

9 you need nnore irforrraMn or r  you r\ave 
ar^queeacns pteaee contact one cfine 
oeopeoekMv

>t^sBbcrM Vf MoCarror 
inifesagaxir 

C1-99631B6 or Q1-89631S7 
Eman m ccarm gxa.'e

.anet SvMnDur^
^^cfect MaragecPND suoerc 
J^wne C1-89631B6 Of Q1-8963187 

E *lro^r}^od .«

Or write t i ue 2

nteitectua oeaoirty QufXNem«rr: to TILDa 
TT« unversi!> orcuoin. Tnnrty College. 
O cm ct o r Strang &
24 D'Otier Street. DUMn Z
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Appendix 11 -  Accessible Consent Form

* Reduced quality -  not scaled to actual size o f original (A4 Portrait) *

Consent form

Please read the informabon betow and s ig r tfus consent form if you wish to take  
par! m Ihts study

I a^ree with the folkmnng statements

I have 90o e through the information about this study

i knew  w ho to  contact if I had any questoons

Any q u estnns that ( might have had w ere answered

I know that rt »  m y choice to take part in th tt study

I understand I will be asked quesDorts about my

 ̂ ^  • W e
I  ' ' i f t  •  h e a th
T  -'.’y  •  work
*  ' '  •  friends

□

□

□

□

□

artd th ng s  I l * e  to do

«< I understwK] that I do not have to answer questions I don't □  
feel happy with

A t  part o f the study, I know that I w il be asked to t y  and i— i
do some tNngs such as wnie my nam e '— '

1
I ur>derstand that I will be asked to have some |— .
measurements taken such as my height and weight I I

I ur>derstand that I can stop tskmg pert in this study wtien ■— i
I want to I do not have to ^ v e  a reason I I

I understand that ail nformation I give durng th »  study ,— .
will be kept safe and pnvate I win not be rwmed * \  any 1 I
reports

understand that (her^ are no known nslis w>tt) th>e stody n

i am  happy to tshe part in this study □

Your consent

Your name _______________________ Your phone nom ber .

Your address

Please tick

When ts the best time to contact you^ Momng time | |

Afternoon time [ ] ]  

Evenrg titne Q

Please s*gn your name __________________  Date _______________

The person supportir>g you

I have supporte<] the person named above to fHl out this form I beiieve they 
understand the nformabon and have freely agreed to taKe part in thts study

Print name. ________________________________________________

Reiatwnsn<) to the person named above._________________________

Phone number_________________________

Signature ___________________________ Dale:________________

Ptease return this consent form in the envek>pe provided.

Intellectual Disability Supplement to  TILDA. The University o f D ublin. Trinity 
CoUeoe. School of fiursing  & Midwifery. 24 D’Olier S tre e t Dublin 2 

Tel: ^353 1 8963186/8963187 F a i:  ^353 1 8693001 Email: id a to t ik t o ^ d je

3
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Appendix 12 -  Briefing Letter for Families /  Guardians

* Reduced quality -  not scaled to actual size o f original (A4 Portrait) *

i intBiiMtiul Dlsabinty SupfMemBnt to t l d a
■Rie JnkereRy of Dueilr TrirRy College

Scly»i or Nursing a wuvitrery 
24 D'Oiler S'neet DuHir 2. 
Tei +353 1 696 3186,3187

Fax: -  353 1 5 96 3DQ1 Enai: lastotiaafflfca.fe

24"’ April 2006

Dear family memtef.'guaraian.

The IntellecJLial Dsaiwlity Supptement to TILDA is ttie most comprehensive study on ageing in 

persons with intellecnjal disability ever to be undertakefi in Ireland. For the first time, thefe Is a large 

and growing populaton of older people with mellectual osabM y In Ireland ana elsewhere Altt>oijgh 

this Is an Increalble success, we know little about the ageing of ttvs populaton group.

This study will exptore ifie  health. I'festyles. Iivf>g circumstances and quatity of bfe for about BOO 

people with intellectual disability as they grow older It will atso see how the<r crcumstances change 

over a IQ-year period The study Is beng earned out by Tnnity Coiege Dublin ana is part of a major 

Irish longitudinal study on ageing î 'ILDA) in the general population which Is lea by Professor Rose 

Anne Kenny

We h» e  chosen your fam ty member>'person with n4e<lectual disability to take part n  tfie first stage of 

this study, wtvich is the pkK study. The pilot stage s esserrtal as it w ill allow us to make s«k  we 

cany out the larger study eflicientJy This stage is voluntary, however it is a very Important stuoy and 

we will get better information if we have a targe number of people takng part

Please find attached an nfonrtabon leaflet about lh« stuoy and what il rwolves If yo ir fam iy 

nrtemtoer.'person w th intetectual o-sabilty decides to take part In this study, an lntervr«wer w<th a lot of 

expenence of working w lh people wth InteAectual asab ity  will arrange a suitafcte time to conduct 

tfte merview with them We hope you agree to your family member.'person with rttellectual disability 

takng part n this study. If so. please the attached agreemefvt form and return It In the stamped 

addressed envelope enclosed, if you have any questions, please oo not heslate to contact me or a 

nrtember of the research team on 01-696 3186/3167

Yo^rs sincerely,

Professor Mary McCarron 
Prndpal Investgaior
Intellectual Disability Supplement to TILDA
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Appendix 13 -  Information Leaflet

* Reduced quality -  not scaled to  actual size o f original (DL Folded Leaflet) *

Outside

Inside

1$ tfw study cofrfktonlMl?
Yes. We win treat all the information from 
the study as strictly confidential and we 
will not publish the name of the person 
with intelectual disability or pass it on to 
anyor>e outside of the research team 
The Faculty of Heatth Saences Research 
Ethtcs Commrttee. of Trinity College 
Dublin, has approved this study after 
ensunng that proper safeguaids are in 
place.

Who is involved in the study?
This study has beer set up by people 
who have a lot of experience of working 
with people with inteliectual disability

The advisory team consists of:

• Family Members
• Researchers
• Nurses
• Physicians
• Psychok>gist$
• Psychiatnsts
• Service Provtders

People with intellectual disabMy also 
play an important role in our advisory 
team through partidpatior in consultative 
workshops These workshops wiH be 
ongoing with groups throughout the 
country as ttie stixly progresses.

Trin ity CoH*g» Dublin

Where can I get more information?
If you have any questior^s. or if you want 
more information at>out the study, please 
do not hesitate to call or email one of the 
contacts listed betow

Professor Mary McCtrron 
Principal lnv«stlgator 
Phone 01-896 3186/31B7 
Email: mccarnn@(cd.t«

Ms Jantt Sw inbum t 
Pro)act Managar I PhD Studant 
Pt>ona:01-896 3186/3187 
Email: sw ln b u r^c d .ia

Or wrtta to:

Inlallactual Olsabiltty Suppiamant to TILDA. 
Tha Unlvarstty o f Dublin. Trtntty Collaga. 
School o f Nursing ft Mi<twifary,
24 O'Oliar Siraat,
OubNn 2.

Fax: 01-8963001 
Email: idslo tildaatcd.la

Th« In tim rtiisl DtMMNty SupptMnvM to TLOA !• 
fundad by th« HaaKh Raacarch 8«ard.

An imatlactual D isability Supplamartt to 
Tha Irish Lor>gitudinaJ Study on Againg 

(IDS to  TILDA)

Trinity CoHa^a Dublin

What Is the study about?
The Intellectual DisabWty Supplement to 
the Irish Longitudinal Study on Ageing 
(IDS to TILOA) IS the most iniporlant 
study on ageing ever undertaken in 
Ireland.

It will look at the health, lifestyles and 
quality of life of about 800 p e ^ e  with 
intellectual disat)ility as they grow okter It 
will also observe how their circumstances 
change over a 10-year period.

The information wiH be used to devek)p 
suitable health and social services that 
will benefit all people with intellectual 
disability as they age in lrelar>d.

We are invtbng people with intellectual 
disability to take part in the pilot stage of 
this study which we are carrying out to 
make sure we include everything that is 
important to them in otjr main study.

Hc¥t are parbdpants selected tor the plot 
study?
P e o ^  who are registered ori the 
National InteHectual Disability Database 
(NIDD) and are aged over 40 years may 
be selected to take part in the study. The 
sample will be randomly sele'iî ted from 
this database.

Trinity CoHege Dublin

Does the person wtlh intelectual dbabiity 
that is selected have to take part?
No. Taking part is voluntary, However, this 
IS a very important study and the 
information we colect wifl be better if we 
have a large number of people taking part. 
We are inviting men and women aged 40 
years and older with an intellectual 
disabiity to take part. The person with 
intellectual disability selected can decide 
to v^thdraw from the study at any time.

What if the person with intellectuai 
disability does not take part?
If the person with intellectual disability 
does not take part or later decides to 
withdraw, then their decision wnfl m no way 
affect the current or future services or 
supports offered to them.

What does ths study involve?
A researcher with experience of working 
v i^  people with intellectual disability w i 
visit the person with inteOectual disability 
and ask questions about their health, 
lifestyle, living circumstances and quality 
of life.

We understand that some people n^y not 
be able to give this information on their 
own and may need support lfthisistf>e 
case then the person with intellectual 
disability n>ay ask someone (for example, 
a family member, guardian or key worker) 
to support them in giving this Information.

We wiX also ask the person with 
intellectual disability to try and carry out 
soote tasks such as

• bnjshing their hair
• writing their name
• narnng some colours

The interview wili take about 90 minutes, 
hlowever. ^ is will be different for each 
person

At the end of the inten/iew we will arrange 
a siitaMe t^ e  to take some important 
physical measurements such as height 
and weight. We will use these results to 
find out much more about the health of 
people with intellectual disability than we 
could by just asking questions about diet 
and lifestyles alone. The measurements 
will take about IS minutes.

Ar« thsre any risks kwoKed?
There are no kno«^ risks involved in this 
study. We will explain each stage of the 
study to the person with intellectual 
disability using suitabie information 
booklets and show cards.
At all times, the well-being of the person 
with intellectual cfeabifity will take prkxKy 
over the research activities. If the person 
with intellectual disability tells us or 
indicates ^at they do not want to take 
part, or if they decide to withdraw, we will 
futty respect their dectsk>n.
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Appendix 14 -  Agreement Form

*  Reduced q u a lity  -  n o t scaled to  actual size o f orig inal (A 4 P o rtra it) *

InMlsctual OlsaUlllty Supptement to TLDA 
Ttte Jnlve<sty of Ducin Titn Ity Coiege

Scfiool or N imng & MtdvMHery 
24 D'oier sireet Duam 2. 
Tef : + 353 1 B96 3186/3187

Fax i  353 1 896 3001 Emat idslDtliaaiatcd.ie

Intellectual Disability Supplement to TILDA
Agreem ent Form  fo r Fam ily M em bers/G uardians

This study. Ihe kHeltectual Disability Supplement to The Irish Longitudinal Study on Ageing (IDS to 
TILOA). aims to oofcct information on the health, social and livng  cvcumslances of peof^e witti 
inteCectual disability agec 40 years and over in Ireland. Your fa tn i^  member,'person with 
inteCectual disabidy has been selected to take part in the pilot study

By SjgrKtg this form. are agreeing to support your family member.'person with intellectual 
disability to partiapate n  this p ia i study They will be askeo questions about their health, irfesryle. 
Iiv«ig crctanstances and quality d f fefe Your family memben'person m lh intelectual dtsabAy mri 
also be asked to try and carry out some tasks sakIi as bnjshing Iher hair and wnbng the r name

The stuoly also involves taking some measurements, such as Iveight and w e i^

A l the informatkm coaected Oinng the study will be kept stndty confidential. It w4 be used 
exclusively for research purposes The denlity of your family member/pefson with ntellectuai 
disability will not appear in any publication or be disclosed to anyone outside of the research team

Fantily MefnberlGuardiain Dectatati on

Please tic* ihe «cA»img statements if you agree *r«h ttiem:

• I f\ave read, or had read to me. the nformatxm leaflet for this study and I understand 
ttie  contents

• I knew who to contact if I had any questions

• Any questions that I imgh* have had were arvswered

• I free<y agree to support my family merrbeo'person with inteCec&ial disabAty to be part 
of this research study

• I understand that takng part or not takng part w il in no way affect the cunent or future 
services or supports offered to my fam*y member/person wilh niellectual disability

• I ur>derstand that my family memben'person i«r4h ntetectual dtsab4ity can withdraw from 
ttie  study at any time

Please tick
✓
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I voluntarily give my agreement for my family member/person with intellectual disability to 
parbcipate in this study and I understand thait this will not afliect their rights.

Name:___________________________

Address:

Phofw number:___________________  Best time of day to contact you:

Name of family member/person with inteflectual disability:

Relationship to family member/person with intellectual disability:

Signature: _________________________________Date:
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Appendix 15 -  External Reviews of Materials

1) External Reviews of Materials Developed

While the external reviews were not fo r the sole purpose o f reviewing the references to the 
measurements proposed in the IDS-TILDA materials or the accessible measurement materials 
developed, these items were included in the external review of all o f the materials to be issued 
to the invited sample and the ir families/guardians. As the Project Manager, the researcher 
organised and set the criteria fo r the external reviews undertaken.

2) Review Undertaken by Plan English Canripaign

The firs t review included all the materials except fo r the measurement showcards and was 
undertaken by a professional UK editing company, the Plain English Campaign (PEC). PEC 
assessed the materials to ensure the information was clear and easy to understand for the 
intended audiences. Minimal changes were suggested in the measurement materials and 
related references to the measurements in the pilot materials. The suggested revisions 
included: the placement o f the phrase "arm circumference" in brackets and the insertion of 
"round your arm" before, or vice versa, where appropriate, and renaming the title  o f the 
measurement booklet from "Inform ation about taking your measurements" to "Inform ation 
booklet". No other measurement-related revisions were recommended by PEC, or made. 
Although PEC reviewed the materials w ith the intended audiences in mind, the researcher fe lt it 
was imperative that people w ith ID also reviewed the materials. The researcher broadly used 
the National Disability Authority Guidelines for Including People w ith Disabilities in Research 
(NDA 2002) to guide their involvement. Following the review and implementation of 
amendments suggested by PEC, the next stage o f the review process was organised by the 
researcher.

3) Review by a National Self-Advocacy Group

The second review only involved the materials that would be issued to the invited sample (not 
those for families/guardians), which included all the measurement materials except fo r the 
measurement showcards. This review was completed by a national self-advocacy group, Foley 
Street, who undertake commissioned work in a number of subject areas. The researcher 
contacted the facilita tor supporting this national group and outlined the overall aim o f the 
proofing required, the items for review, the number of pages per document and the key 
questions fo r consideration (i.e. positive language, logical order, layout easy to fo llow  and 
illustrations supporting the text). All the requirements were agreed by the group and seven 
adults w ith  ID undertook the review w ith  the facilita tor as the note-taker. The duration o f the 
review was three hours. Overall, the feedback on the measurement materials and related 
references made in the pilot materials was positive. The main comments made by the group 
were a need to reduce the amount o f text on each page by making the sentences shorter, and 
increasing the use of bullet-points. No revisions to the illustrations were made. All the feedback 
was analysed, and the relevant materials were amended accordingly and text was re-presented 
in bullet-points where appropriate. This review was important as it enabled the researcher to 
ensure the documents were tru ly accessible to the intended audience. Copies o f the final 
materials used in practice were issued to the group.
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4) Review of the Measurement Showcards

The third review involved the showcards for the IDS-TILDA study, which again was not organised 

for the sole purpose of reviewing the m easurem ent showcards, but they w ere included as part 
of the review undertaken. As Project M anager, the researcher approached a day-service 

manager in an intellectual disability (ID) service to explore the potential interest of a group of 
adults w ith ID in the service to review  the accessibility o f the showcards fo r the study. A group  

was sourced by the day-service manager. Twelve adults w ith ID agreed and undertook the  
review, w ith tw o  facilitators from  the service. An outline o f the aim of the review  was provided. 
For the m easurem ent showcards, the researcher sought the group's views on the size and 

clarity of the illustrations, w hether the word or num ber o f the step -  for exam ple, "Step One" or 
"Step 1" -  should appear under each illustration and w hether lam inated or non-lam inated cards 

should be used. The feedback from  the review  included: approval of the size and clarity o f the  

illustrations; preferred use of numbers as opposed to words; and non-lam inated cards 

preferred. All the m easurem ent showcards w ere revised accordingly and an exam ple o f the final 
showcards used in practice was issued to the group.
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Appendix 1 6 -  Interviewer Instructions

1) Measurement Introduction Provided to Interviewers

Interviewers were informed that the measurement visit is an integral part of the IDS-TILDA 
studies and that without it the interview data, although very useful, would be incomplete. An 
overview of the anthropometric measurements selected was provided. Interviewers were 
informed that the researcher has been specifically trained and is an international accredited 
anthropometrist. An overview of the training undertaken in both Ireland and the United 
Kingdom before the pilot study commenced was provided. The researcher then covered the 
following topics, which was supported by the provision of the written operational protocol;

• Introducing the measurement visit
• Agreement check and record of the response

(a) Yes to home visit
(b) No to home visit (withdrew consent/agreement)
(c) Undecided, researcher to phone to discuss the measurement in more detail

•  Response to anxieties or concerns about the measures
• Liaising with the researcher and communication form

Each of the above topics is summarised below. Copies of the standard guidelines were included 
in the interviewer's operational protocol and could be referred to at any time during their 
fieldwork. The researcher was also available in person and via telephone at all times, if further 
support was needed by interviewers. As the researcher was also the Project Manager of the IDS- 
TILDA study, regular contact was made with interviewers throughout Stage One and Two of the 
data-collection process but at no time during this contact, or at any other time, did interviewers 
need further support outside of the systems developed. Following the completion of an 
interview, interviewers were instructed to complete and return the Measurement 
Communications Forms developed by the researcher (see Section 5 [Appendix 16] for further 
details).

2) Interviewers' Introduction to the Measurement Visit at Stage Two

In the interview, there were 18 sections to be completed. At Section 17, interviewers were 
advised that they would be required to inform the participant/proxy that they were almost at 
the end of the interview, and remind them that there were three parts to the study. 
Interviewers would then acknowledge that the participant/proxy had just helped with the first 
two parts and that it was hoped they would continue to help with the third and final part, the 
measurement visit. Interviewers were then instructed to give the participant/proxy the 
accessible Measurement Information Booklet and explain that a researcher specifically trained 
to carry out the measurements (and who was an experienced nurse) would visit their home (or 
place of their choice) at a time that best suited them. If the participant was not present at the 
interview or at Section 17 of the interview, interviewers were advised to encourage the proxy to 
go through this information booklet with the participant before the visit, if they had reaffirmed 
their agreement to take part in Stage Three. The interviewers were also instructed to inform the 
participant/proxy that the measurements would take about 15 minutes.

While the researcher emphasised the importance of the interviewer conveying the above 
points, as part of the briefing in Section 17, the need to adapt the wording to the level of the 
participant's understanding was duly noted; for example, introducing one concept at a time and 
using short sentences. Others might also have required further information in order to
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understand the im portance o f the Stage Three. For example, participants m ight w an t to know  

more about w hat is involved. In such cases, interviewers w ere advised to provide a brief 
overview of each m easurem ent, using the booklet supplied. For all others, the specific detail in 

the booklet was for the participant to read (or the proxy to read to the participant) before the  

researcher visited.

3) Interviewers' Agreement Check and Record of the Response

A fter the interview er had completed the introduction to Stage Three, they w ere advised to ask 

the participant/proxy if they would be happy for the researcher to visit the ir hom e/p lace of 
choice to carry out some measurements. They w ere also instructed to remind participants that 
they did not have to have any m easurements taken if they did not wish to but that w e very 

much hoped that they would agree to participate in the final stage. In Section 17, after the 
introduction to Stage Three, there w ere five pre-coded response options provided:

•  Yes to hom e visit
•  No to home visit
•  Undecided, researcher to phone to discuss measurements in m ore detail

•  Unclear response
•  Refused to answer

If the participant/proxy agreed to the home visit, interviewers w ere instructed to explain that 
the researcher would telephone them  shortly (within 14 days) to  arrange an appointm ent to  
visit in their own home (or place of their choice) during the next few  weeks. In the interim , 
interviewers w ere asked to check the participant's availability (preferred days, tim e and place 

for visit), which would be passed on to the researcher. However, if the participant/proxy was 
undecided about Stage Three and would like to speak to the researcher, interview ers were  
advised to inform them  that they would be telephoned the following day, or shortly thereafter 

(w ithin 3 days to cover weekends as well). Lastly, if the participant or proxy refused the visit 
despite their initial consent/agreem ent, interviewers w ere advised and requested to record any 
reasons given, as provided in Section 17, so the researcher could gain an understanding of any 

refusals received and decide if anything could be done to reduce the occurrence in fu ture  

studies, w here reasonably practicable. To assist interviewers, the researcher provided four pre- 
coded reasons for refusal that might be expressed, which w ere reported in o ther studies (e.g. 
pre-coded responses to the nurse's visit in the English Longitudinal Study on Ageing):

•  Own doctor already has this inform ation
•  Given enough tim e already to this study/expecting too much

•  Too busy, cannot spare the tim e
•  Not in terested/C an't be bothered /N o  particular reason

If none of the above responses matched the reason(s) given, interviewers w ere inform ed that 
they had the option to select the pre-coded response marked 'other', and would then be 

directed to specify the reasons given in the space provided. Interviewers could also tick one of 
the three standard response options: unclear response, don't know, or refused to answer, if it 
more accurately reflected the situation. Lastly, the researcher inform ed interview ers that a 

designated space was provided at the end of Section 17 for interview ers to record any other 

inform ation that might be relevant to  this Section or the visit.
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4) Interviewers' Response to Anxieties or Concerns about the Measures

Interviewers were informed by the researcher that some participants might feel nervous about 
getting measurements taken, so it was important that interviewers allay any fears or concerns 
as best possible. Interviewers were advised to inform participants/proxies that the person with 
ID should not feel any discomfort when the measurements were being taken, and that only the 
measurements that the person was eligible for and felt comfortable doing would be taken. If 
participants/proxies were undecided, the researcher advised interviewers to use the points 
detailed in Figure 1 as a guide to address concerns expressed. Interviewers were also reminded 
to advise the participant/proxy that they would have time to discuss the visit and the 
measurements in more detail with the researcher at the beginning of the visit.

Figure 1

Key Reference Points For Interviewers -  Responding to Anxieties or Concerns

• The measurements are an important part of the study - the information the researcher 

collects will make the study even more valuable.

•  People with intellectual disability/proxy are not committing themselves in advance to 

agreeing to everything the researcher wants to do. The researcher will seek 

verbal/expressed consent to do each measurement - so the person can decide at the time 

if s/he does not want to help with a particular one. People can choose only to do the 

measurements they feel comfortable doing.

•  Explain that the researcher trained to take these measurements is the best person to 

describe what s(he) wants to do (e.g. the type of measurements involved) and that the 

person can always change his/her mind after hearing more about it.

•  Explain that it w ill only take a very short time to do, approximately 15 minutes.

•  Measurements will be taken at a time and location that best suits the person.

• The researcher has been specially trained to take all the measurements for this study. The

researcher is also an experienced intellectual disability nurse.

•  If the person wants, s/he will be given the results of the measurements carried out by the

researcher but if they would prefer not to have them written down this is okay too.

•  The Faculty of Health Sciences Research Ethics Committee in Trinity College Dublin has 

given approval to the study, which checks that proper safeguards are in place.

• Ethical approval for this component of the study was approved as part of the ethical 

approval granted by each of the respective services involved in the pilot study.
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5) Interviewers' Role in Liaising with the Researcher

Interview ers w ere inform ed that the success o f managing the outcom e of Section 17 depended  

on a good working relationship betw een the interview er and the researcher. Interview ers w ere  

instructed to securely and electronically contact the researcher after each com pleted interview , 
preferably the day after or shortly th ereafter, w ith the outcom e of Section 17 using the 

M easurem ent Com munication Form developed (see Appendix 17). The form  not only contains 

key inform ation from  Section 17, it also requests details o f key variables from  the Pre-Interview  

Questionnaire and the face-to-face interview  to assist the researcher's preparation for, and 

delivery of, the m easurem ent visit w here agreem ent was reaffirm ed. Irrespective o f the  

outcom e of Section 17 (i.e. participant agrees, w ithdraws or is undecided), interview ers w ere  

advised that they needed to com plete and return this form  to the researcher.
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Interview; Key Summary Information for the Measurement Visit

KcyQiiestians Answers
1. (a) Participant ID Number. |b) Age and (c| Level erf ID 1 ( b )  1 ( C )

2. Who dri you make the rteiview  appointment vwh? 
Parncpant, proxy or both

2

3. What date \«as the nterview conducted? 3
4. Who <ki you conduct the Interview with? If a proxy was present, please 
soectfv their first name and relationsho to the person with ID

4.

5. Who jnswered most of the questions? Parbopant proxy or both 5
6. Status of the Measurement Visit?
If refused, please state the reasons given, if any, and go to questiors 16 and 
17. If agreed or undecided, please indicate same and go to quesbon 7.

6

7. What method of communication did the person wilh ID use? 7
8. Did the person report any of the following condHxirts? Diabetes, 
Osteoporosis. Vanous Ulcers, Chronic Consbpation. Mulbple Sclerosis. 
Cerebral Palsv. Scoliosts. Muscular Dvstrophv. Spina BiMa and'or Oedema

8.

9. ts the person a wheelchair user? 9.
10. (a) Hew did they rate their steadness walking? and (b) standing? 10. (a) 1(b)
11. How did they rate their eyesight? 11.
12. Did they consider themselves to be..._? 
Ovenmeiaht. underweiaht or about the naht weiaht

12.

13. Are they on any special diet? If yes, what type? 13.
11. Availability and preferred place/tme to have the measurements taken? 14.
15. Does the person currently attend a day service? 15.
16. Where any specific comments made by the person with ID and/or proxy? 16.
17. Where any specific questwns asked by the person with ID and/or proxy? 17.
IB. Final comrr>ents:
(a) Is there car parking dose to house‘s
(b) Is the entrance to the house accessible (e.g. flat or steps)? (le. furgecng 
e o J D m a r  Into th e  house:
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Appendix 18 -  ISAK Anthropometry Training Scheme

1) Formation and Broad Operation of ISAK

Since 1986, ISAK has developed international standards, techniques and training for 
anthropometric assessment through its international anthropometry accreditation scheme 
(lAAS). This scheme is based on a four-level hierarchy (see Section 2 below). ISAK accreditation 
involves a strict training programme, practical examination, and the submission of post-training 
proformas within six months of attending the training course. Only on the successful completion 
and attainment of the required standards at each of the three stages were candidates eligible 
for ISAK accreditation. A successful candidate (such as the researcher) is accredited for four 
years only from the date of qualification; those wishing to be reaccredited are required to 
attend a refresher course, complete the practical examination and pass the post-training 
proformas within six months of attending the course.

2) Overview of the International Anthropometry Accreditation Scheme

ISAK Level 1 = Level 1 is designed for the majority of ISAK-accredited anthropometrists who 
have little on-going requirement for more than the measurement of height, weight and eight 
skinfolds. At Level 1 the successful ISAK Anthropometrist is able to demonstrate adequate 
precision in 17 measurements (2 base, 8 skinfolds, 5 girths and 2 breaths), which make up the 
Restricted Profile, and will have a basic understanding of the theory of anthropometric 
applications, assessed during the examination.

ISAK Level 2 = Level 2 is designed for those anthropometrists who wish to offer their subjects a 
more comprehensive range of measurements. At Level 2 the successful candidate is able to 
demonstrate adequate precision in a further 22 measures, which consists of 1 more base 
measure, 8 girths, 8 lengths and 5 breaths, and they will have a broad understanding of the 
theory of anthropometry and its interpretation. At Level 2 the accredited anthropometrist is 
able to carry out all 39 measurements, which collectively make up the Full Profile of body 
measurements, and allows adiposity, muscularity and proportionality to be examined together 
by an anthropometrist. Prerequisites for Level 2 accreditation training application included:
Level 1 accreditation, minimum 6 months practice experience and be enrolled or completed a 
health science degree.

ISAK Level 3 & 4 = For ISAK Anthropometrists wishing to engage in the training and 
accreditation of Levels 1 and 2 they are required to complete and pass Level 3 training, but to 
apply, they must first meet the pre-requisite requirements set by ISAK (e.g. precision, 
experience). The final level. Level 4, is reserved for the most senior and experienced candidates. 
It recognises the anthropometrist many years of practice, training and research experience, and 
strong publication record in the field. Level 4 consists of a relatively small group of 
anthropometrists; they set the standards and govern ISAK Level 1, 2 and 3 exams.

3) ISAK Status in Ireland

Currently (up to March 2014), there are no ISAK anthropometrists accredited at either Level 3 or 
Level 4 in Ireland. Although the number certified at Level 2 is small, the number accredited at 
Level 1 is growing in both the dietetic and sport science field. The researcher is the only known 
anthropometrist at Level 1 or 2 in the Intellectual Disability field in Ireland.
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Appendix 19 -  ISAK Anthropometrist Certification

Level One Anthropometrist Technician -  Restricted Profile

a

This is to certify that

Janet Swinburne
has attended a training course at the 

Heriot-Watt University, Edinburgh, United Kingdom

From 18-20 January 2008

and has met all requirements for accreditation as a

LEVEL O n e  A n t h r o p o m e t r is t
(T e c h n ic ia n  - R e s t r ic t e d  p r o f il e )

Accreditation valid until 
20.July 2012

President ISAK Secretary-General ISAK
Professor M. Marfell-Jones Professor H  de Ridder

.  V

L .

371



Level Two A n th ro p o m e tris t Technician  -  Full Profile

This is to certify that

Janet Swinburne

has attended an ISAK training course at the 
University o f Portsmouth 

Portsmouth. United Kingdom

From 4 to 7 February 2009

and has met all requirements for accreditation as a

L e v e l  t w o  A n t h r o p o m e t r is t
(T e c h n ic ia n  - F u l l  p r o f il e )

Accreditation \xilid iiiilil 
7 Atipist 20J3

Professor H. Je Kidder 
President ISAK

Professor M Marfell-Jones 
Secretan-Generaf ISAK
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Appendix 20 -  Measurement-Related Factors

1) Avoidance of Parallax Error

The concept of parallax error is related to the displacement or difference in the apparent 
position of an object viewed along two different lines of sight, which is measured by the angle 
or semi-angle of inclination between those two lines (Oxford English Dictionary 1989). In 
practice this means that, depending on the angle from which the reading is viewed on the piece 
of equipment, such as the segmometer, skinfold caliper or measuring tape, the results will vary 
(see Figure 1) and the true value may not be obtained. To avoid parallax error, all 
measurements should be consistently read with the researcher's line of sight in front of the 
value, as opposed to it being slightly off to the side. Measurements should always be taken 
looking straight down (e.g. on the scales), or ahead (line of sight), depending on the equipment.

Figure 1

W ith  Parallax Error

No Parallax Error

W ith  Parallax Error

2) Landmarking Sites

Three of the selected measurements (ulna length, mid-upper arm and waist circumferences) 
require skeletal landmarks located by palpation of overlying soft tissue:

•  Ulna length: midpoint of the styloid process (prominent bone in the wrist)
•  Mid-upper arm circumference (MUAC): acromion bone (at the top of the shoulder 

blade)
•  Waist circumference on bare skin: iliocristale (iliac crest)

Once the site is found, as per the standardised procedures (see Appendix 7), the site should be 
released to remove any distortion of the skin, then relocated and marked using a hypoallergenic  
skin m arking pencil with a short horizontal line (approx 1cm) directly over the landmark 
(Marfell-Jones e t at. 2006). The mark should then be rechecked to ensure that there was no 
displacement of the skin relative to the underlying bone. One of these selected measurements, 
MUAC, will also require one non-skeletal landmark (direct on soft tissue). The researcher will be 
required to mark the midpoint of the linear distance between the acromiale and the olecranon 
process landmarks with a short horizontal line. For ease of administration, the researcher 
should use the housing branch of the segmometer to mark the skin by rubbing the tip of the 
pencil on the branch edge before the measurement begins, instead of using the pencil to 
directly mark the skin with a short horizontal line, where possible. This action should speed up
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the process. If it is not possible to  use the segmonneter to landmark this site, the site should be 

marked with a pencil.

All the landmarks should be rem oved before the second round of m easurem ents. Details o f all 
the steps involved in each o f these measures are provided in Appendix 7. As part of the briefing 

and dem onstration stage, participants should be inform ed of the landmarks needed and shown 

the type o f line required, so that they are fam iliar with all the steps involved before it is 

undertaken.

3) Right Side Positioning

All m easurements should be taken on the right side o f participants, unless other specified; for 

exam ple, ulna length was measured on both sides, and m id-upper arm circum ference (M UAC) 
was measured on the left arm , as the M alnutrition Universal Screening Tool was used to  

interpret the findings (BAPEN 2003). However, in some cases, it may not be appropriate or 
feasible to measure on the right or the left in the case o f MUAC, so the measurem ents should 

be taken on the opposite side, but any revised positioning should be recorded in the Results 

W orkbook.

a) Personal Space of Participants
It is acknowledged and appreciated that everyone has an area of around th e ir body known as 

'personal space' and that if this area is invaded they are likely to feel uncom fortable. This is why  
most o f the m easurem ents should be taken from  the side or behind the participant. How ever, 
for the ulna length m easurem ent, it is necessary to stand almost in front of the participant. The 
briefing and dem onstration given on the ulna length m easurem ent that is conducted before the 

m easurem ent seeks to give participants a good insight into the measure before agreeing to take 
part; if they do not feel com fortable with it, the m easurem ent should not be conducted. The 
physical or em otional well-being of participants is o f param ount im portance at all tim es (see 
Chapter 3, Section 3.10.2 fo r fu rther details of actions taken). For any m easurem ent requiring  

direct contact w ith participants, in length and girth m easurem ent, minimal contact should be 
applied. As part o f the dem onstration stage, participants should be encouraged to locate the  

relevant landm ark sites, w here applicable, so that they are m ore aw are o f w here the researcher 
will identify the landm ark required.

b) Position fo r Measurements
Ideally all o f the m easurem ents should be taken in a standing position but this is not always 
feasible. Depending on the type o f m easurem ent, some can be taken in a sitting or lying 

position if required; the relevant guidance is outlined in the m easurem ent procedures 
(Appendix 7). The position o f the participant fo r the relevant m easurem ents should be recorded 
in the Results W orkbook. Similarly, the position of the arm for the ulna length m easurem ent 
and the side o f the body measured for MUAC, waist and hip circumferences should also be 

recorded in the Results W orkbook.

4) Time of Measurement

Even though the tim e o f day the m easurem ents are taken cannot be standardised across the  

sample population, every effort should be m ade to secure appointm ents w ith  participants as 

early in the day as possible (e.g. to  reduce the possible diurnal effects on the standing height 
m easurem ent).
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An Intellectual Disability Supplement to 
The Irish Longitudinal Study on Ageing 

(IDS-TILDA)

Anthropometric Measurement 

Results Workbook (Pilot Proforma)

Intettectual Disability Supptom«nt to  TILDA.

Tb« Untverstty of Dublin. ThnNy C o ll*9 * . School of Nurslog ft MItfwtfcry.

24 D 'O lier Street, OubNn 2, Ireland

T*l*phon«: ♦SSS 1 89631S6 Fax: «353 1 6963001 Email: idstotilda@tcd.M

10  e i tildai ! n w

o..nno[DaD

section A: Consent &¥W BKlrw^

Written Consent

NOTE: WRITTEN CONSENT WAS SECURED AT THE BEGINNING OF THE STUDY (PRIOR TO INTERVIEW). |

Background  Inform ation fo r S t t ln o  th« Scene [SAMPLE ONLY -  breakdow n the  key p o in ts  in to  sections / 
sh o rt serrtences and buiM  the  understanding from  there to  s u it each in d iv idu a l and the  c ircum stances ]

IWER: Thanl( you ky  con»entir>g to take part in this pikrt study on ageing, and for reafTtrming your willingness to 
partiopate in t ^  measurement ^s it a( the end of your interviwv As you know. I am going to ask you to complete some 
measurements, such as your hetght and weight. wt>ere possibte The results of this visit wiR help lo improve our 
knowledge of tt>e measurements and the suitabiirty of the equipment for the nation^ study The measurement results 
will also begin lo build our understanding of the links between the general build, diet and health of people with 
intellectual disability aged 40 plus in Ireland. Each measurement is entirely voluntary You do not have to have any 
measurements taken if ^ u  do not wish but. of course, we very much hope you will agree to all eligible measures, as 
they are a very tmportant pan of this study, and with your help we will become more informed about Ihem.

Verbal Consent/Assent

VERBAL CONSENT/ASSENT W ILL BE NEGOTIATED THROUGHOUT THE MEASUREMENT PROCESS.

fWER: Chedt the SR* received the measurement information booklet (If not, provide a copy) and the appointment 
card, and then provkJe an overview o f the measurements and use the showcards to gukje your description

VC1IW ER: Is the SR willing to participate [happy to take part]'>

Yes

No D
See N O T! 

Go to VC2

NOTE: Record the rtame of the proxy present If there is no proxy present, check if the SR woukJ like to have 
son‘>eone present and if necessary source the identified person before continuir>g or at the time expressed by SR

VC1 (A) IWER: What is the proxy’s r>ame‘>

Withdrawal from Measurement Visit

VC2 IWER: tf {S R ^^xyJ  deades to withdraw from this aspect of the study. ar>d reasons are giver, please record the 
details below
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Section B: Preparation Phase
P P 1  IW E R : W h e re  th e  follow ing ch ecks an d  bnefings co m pleted?

V*s No Yes No

M«a«ur»in*nl inforimOon booklet chvck .
1 nformed that ttwy can stop at any Ume to stk 

> queaMorts. have a break or erM th« visit , 9

AppotnlmenI card check , J SR eaten or drank anytNng in trie last 30 minutes , S
OvMview of nwmurerr>enlB ,  <Jte of bathroom (aciltties if required (eenstttvity) , >

iioa-TtLO*)

Section C: Height Measurement Time
I H M 1  H e ig h t  M e a s u r e m e n t

IW E R  ( If  e lig ib le ) :  I  w ou ld  n o w  like  to m e e s u re  y o u r  h& g h t. P rovide a  b rief o verv iew  o f th e  height m easu rem en t. U se  
th e  show card  to g u id e  yo u r description and  d e m o n stra te  *.he m e a su rem en t.

IW E R : W o u ld  y o u  b e  w illing to h a v e  y o u r h e ig h t m e a s u re d ?  C o d e  on e  t>ox per m easu re . If co nsent/assent is given, 
atte m p t to  m easu re  and  c o d e  b elow . In c lu d e  'disguised ' re fusals  such as 'It will ta k e  to o  long' etc. as  code 4 .

H e ig h t m e asu red  

H eig h t a ttem p ted , not o b ta ined  

H eig h t not a ttem p ted  

H eig h t refused

I ou»»»4>o«i»n»<WT».o*i

3^  M «a«ur* (Oniy If r*<)ulr«} -  appiiM  tnroughoul) 

G o  to  H M 2 

O o to H M S  

G o to H M ?

Go to H M 8

I H M 2  R t c o r d  M — » u r f n » n t
I IW E R : R eco rd  stand ing  height in cen tim etres  and m e a s u 'e  to th e  n eares t m illim eter e .g . 1 63 .2cm  

I 1 * ' m e a s u re m e n t (c m s ) 2 '**'m e a s u re m e n t (c m s ) 3^^ m e a s u re m e n t (c m s )

•n,J L I [G o to H M 2 (A ) ] J L {S e e  N O T E ) J  L

N O T E :  T h ir d  m e a s u r e m e n t  ta k e n  o n ly  if th e  firs t tw o  m e a s u re m e n ts  d iffe r by m o re  th a n  0 .5 c m  

H M 2  (A ) IW E R : E n ter th e  tim e  th e  m easu rem en t w a s  taken  using th e  24  h our clock.

HM3 Validity o f M w u r w w n t
IW E R : R eco rd  th e  va lM ity  o f th e  m e a su rem en t. C o d e  o n e  box p er m e a s u re , w h e re  re le v a n t.

l “  Measure 2*^ Measure 3**Me<

No problem s experienced, valid m easurem ent obtained | |,

P r o b le m s  e x p e r ie n c e d  • m e a s u r e m e n t :

Q

Valid 3 o ; G o  to  H M 3 (A)

Invalid . □ . ,  G o to  HM 3 (A )

rfon D.SA)

H M 3  (A ) IW E R : B rie f description of p ro b lem (s ) a n d  in s e rt th e  n u m b e r o f th e  m e a s u re  it re fe rs  to.

7

HM4 Typ» o f Floor Surface HM6 Height Attempted, Not Obtained
IW E R ; R ecord  th e  ty p e  o f floor surface. C o d e  o n e  only.

LlnoieumAiie^vood ,
Low-pile carpet 1

High-pile carpet 3

Concrete 4

Not sure

O ther (specify) ■»

IW E R : C o d e  re aso n (s ) fb r not ob tain ing th e  m easu rem en t 
p er m ea s u re , w h e r e  re le v a n t.

< M tram Hfl a; EI tA>

1" r * 3'*
Measure Measure Measure

SR tried but did not — — —
understarKl the procedure — • __

S R  unsteady on feet ,
SR cannot stand uprightAoo — —

stooped — — ‘ —

Legs not straight ,

SR felt ill/tired ,

Stadiom eter faulty

SR did not stand still ,

O ther (speaty and insert no = =
of the meeturc it r» f« r i to) __ _ — __

HM5 Invalid M e tu rttn e n t HM7 Height Not Attempted
IW E R : W h a t ca u s e d  th e  m easu rem en t 
C o d e  re a s o n (s }  p e r  m e a s u re , w h e r e

to b e  invalid?  
r e le v a n t

1“ 2nd 3"
Measure M easure Measure

SR Iliad but did rwl 
urtderstarKJ the procedure □. □.

HmrMyle or wig □. □.
Wore shoes □-

Back not straight (stopped)

Legs not straioht
Did rtol stretch to 

fullest (Inhale deepty)

Oid not stand still

Difficully standlr>g □.
Meets hfted up □.

Mot putting equal weig^i 
on both (eet □.

Head wes not In Frankfon 
plane pos)tlor> □.

Stadiometer fauHy □.
SR M«s prevented from giving full

effort by iMness. pain, or other
symptoms or discoir'fort

Other (spectfy and insert r>o. of the 
meature H refers to] □. D

IWER: C o d e  th e  re aso n (s ) fo r not attem pting  th e  
m ea s u re m e n t p e r  m e a s u re , w h e r e  r e le v a n t .

3'*
Measure

S R  is confined to bed □ -
S R  is a w heelchair user

SR felt It would not be safe I,
Proxy felt it would — — —

not be safe _ _ _ _
Anthropometrist felt ii would — — —

not be safe ___ ___ ___
S R did not understand the — — —

procedure — — —
No suitable space available

S R  too ill/frail/tired

S R cannot stand upright/loo
stooped — — —

SR is unsteady on feet ,

S tadiom eter faulty ,
O ther (specify and insert no — zzz —

of the measure it refers to)
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f m w  w»iu««« i ________  '__________
IWER: Code the reason(s) for the refusal per measure, where re levant

Cannot see pomtA^eight al'eady krxjwn/ 
Doctor has meae urerrwnt 

Too txjsy/Tak»n too long alrea<}y/No time 

SR too il/TraMirad 

Considered miruttve tnformaSon 

5R too anxioua/r>ervous/ahy/enibarrassed 
SR refused {no other reason Qivan) 

SR did noi urxlerstarKl trta procadure 

Proxy refused on SR’s bariaif 
Other (spedfy ar>d insert 

__________no of the rreasiire il refers to ) □

HM9 Equipment (Completion cf Me««ur»im'nt»)
IWER: Did you encounter [or observe] any difTtculties with the measuring equipment'^

Ves Q ,  Go to HM9 (A)

No I 1̂ Go lo HM10

HMfl (A) rWER: What difTcultieft did you encounter [or observe]?

l > . ^ ___________________
H lliO  A ny OttHK Com m ento (C om ple tion o f  iie««u re fn»n t» ) _________
IWER: Is there enythir>o else you tt>ink we need to know about this measurement?

Yes □  G oto  HM10(A)

No I |, Next Measurement
JO«TLÔ ___________________________
MN10 (A) IWER: \M>at else do we need to know about this measurement?

5

I Section P: Ulna Length Measurement

ULM1 U lna Length M easurem ent

IWER (If eDglbte): f woufd now hkB fo messure your uina length (l«ft and ngh0. Provide a bnef overview of the ulna 
length rr>easurement Use the showcard to guide your descnption and demonstrate the measurement.

IWER: Wouia you be mJftng (o have your ulne (arwj fengths measwretf ’  Code one box per measure. If ccnsent/assent is 
giwn. attempt lo measure ar>d code below. Include 'disguised' refusals sucti as 'It vwil take too long' etc. as code 4

Una 'ength measured 

Ulna length attempted r>o< obtaned 

Ulna ler>g^h rxit attempted 

Ulna length refused

»a * ?«.&•• _
U U I2  Record o f M easurem ent

M «a«tfr« (OMy tf iMaugxauC)

Go to  ULM2 

Go toU LM S  

G o to  ULM7 

G o to  ULM8

tWER: Record the measurement in cen tin ^e rs  and measure to the nearest millimeter e g, 27 2cm. 

(A) LEFT ULNA

1*' measurement (cms) 2"^ measurement (cms) 3*" measurement (cms)

IWER: Third m easurem ent taken only If Ihe first two measurements dtf'er ijy  more than 0.5cm 

(B) RIGHT ULNA

1 * 'measurement (cms) 2 ^  measurement (cms) measurement (cms)

1 J  L J  L
IWER; Th ird  m easurem ent taken only if the first two measurorrwnts differ t)y more than 0,5cm.

, UUW3 V illcm v  o f M— u ram ant
IWER: Record the valkllty of the measurement Code one box per measure (left and right) where re levant

^  M H fN  M l l ^  IWWi
No problems experienced, valid i— . j— . ——  |— .

measurement obtained | | j h | h | |.

{«> Ir" (M
□

Problem s experienced - m easurem ent:

D  n .  o  o  □ -
Invalid [Zl> EH' LI1> IH]> n *  [U ’

Go to ULM4 & 
ULM4 (A)

Go to ULM3 (A) 

Go to ULM3 (A)

ULM3 (A) IWER: Bhef descnption of prot>lem<s) arKj insert the number of the measure it refers to.
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Section E: M ld-Uppw  Arm CtreutnfBronc*

MM1 M id-Upper Arm  C ircum ference M easurem ent (MUAC)

iWER (If ellglbie): I would now like to measure your mid-upper arm arcumference (MUAC) Provide a brief overview of 
the MUAC measurement. Use the showcard lo guide your description and demonstrate the measurement.

IWER: Would you be wilhng to have your MUAC (or arm] measured'^ Code one box per measure. If consent/assent is 
given, attempt to measure and code below. Include 'disguised' refusals such as 'H will lake too long' etc. as code 4

MUAC measured 
MUAC attempted, not obtained 

MUAC not attempted 
MUAC refused

> El»A/<0«-IIL0A)

3'* M « *su r* (Only tt raqulrcd -  ■ppHai ihreughoirr]

Go to  MM2 

Go to  MM6 

Go to  MM7 

Go to  MMB

MM2 R^co^d M »a»ur»m »nt
IWER: Record MUAC in centimetres and measure to the nearest millimeter e.g 22.2cm

1*’ measurement (cms) 2™* measurement (cms) S'" measurement (cms)

[Go to MM2(A)] (See NOTE) rm-nj -

NOTE: Th ird  m easurem ent tal<en only if the first two measurements differ by more than 0.5cm. 

MM2 (A) A rm  m easured

Le ft Arm  (preferred) R ight Arm  I I?

m ttlA.'iO-TfcOOl
MM3 Validity of Measurement
IWER: Record the validity of the measurement. Code one box per measure, where re levant

M «aaur« 2 M *a tu r«  S'* M «a«ur*

No p ro b le m s  expe rie n ce d , va lid  m e a su re m e n t ob ta ined

Problem s experienced - m easurem ent:

V a lid  |~ ~ |  ̂

Inva lid

irem i

□ >

I \j  Go to  MM3 (A)

I I, G o to M M 3 (A )

(AMotM •tom CL>«)

MM3 (A) IWER: Brief description of probiem(s) and insert the number of the measure it refers to.

9

MM4 Position of the S u rv y  Respondent I MM7 MUAC Not Attempted
IWER: Record the position per measure, where re levant 
Code one only per measure.

S tand ing  

Sitting 

Lying dow n

IWER: Code the reason(s) for not attemptir>g the 
measurement per measure, w here relevant.

I ” 2**

n .

MM6 Invalid M easurem ent
IWER: What caused the measurement lo be invalid? Code 
reason(s) per measure, where relevant.

1“  2nd y
M«4sur« M vasurv Maaaui

SR tried bu t d id  not —
. □. □understand  the  p rocedure _

SR w ore  unsu itab le  clothir>g
. □. □

SR d id  no t rem ain  still ■ □. □
S R  w as preven ted  from  

g iv ing  ^ jII e ffo rt b y  illness, 
pa in  o r otf>er sym ptom s or 

d iscom fo rt 

Tape fau lty  

S e gm om ete r fau lty  
O ther (specify and insert no 

ot the measure it '•efers to)

D □

FT. HflamONS'IOS-TlLOA)

MM6 MUAC Attempted. Not Obtained

SR did no t u n d e rs tand  the 
p rocedu re  

SR to o  i8 /fra il/tired  

S w e lling  and in flam m ation  

Tape fa u lty  

S e gm om ete r fau lty  

O the r (speciry and insert no 
of the measure it refers to)

nt ELSAi’Hi«aAOS-nLOA)

MM8 MUAC Refused
IWER: Code reason(s) for not obtaining the measurement 
per measure, where relevant.

SR tried bu t d id  not — — —
understand  the p rocedure — — —

SR fe lt ill/tired

SR d id  r>ot rem ain  stilt

Tape  fau lty

S egm om ete r fau lty
O the r (specify an<} insert no — = —

of the measure it refers to)

IWER: Code the reason(s) for the refusal per measure, 
where relevant.

T oo  b u sy /taken  too  long 
a lre a d y /N o  tim e 

SR too  lll/fra il/tired  

C onside red  in trus ive  
in fo rm a tion  

SR to o  a n x io us /ne rvous / 
shy/em barrassed  

SR re u s e d  <no o th e r 
reason  g iven) 

S R  d id  n o t understand  
the p rocedu re  

P roxy re fused  on 
S R 's  be h a lf 

O th e r (specify and insert 
no. o f the measure it refers to)

1* a*" s'*

d " H
□ -

□ . □ . □ .

□ .

□ . □ . □ .

□ - □ . □ .

tfwr eLSAIOS-'HLCVS)

10
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Equlpfw nt (Completion o f M e»urem ents)
IW ER: Did you encounter [or observe] any difTicutties w ith  the  m easuring equ ipm ent?

Yes

No

Go to  MM9 (A) 

Go to  MM10

M M 9 (A) IW ER: W hat difTicuKies d id you encounter [o r observe]?

MM10 Any O th T  CommenU (Comptetlon o f Meaturwuento)
IW ER: Is the re  anyth ing  e lse you th ink w e  need to  know  about th is  m e a » jrem en t?  Code one only.

Yes

No

Go to  MM10 (A) 

N ext M easurem ent

M M 10 (A) IW ER: W hat else do w e need to  know  about th is  m easurem ent?

11

Section F: Weight Measurement

W M 1 W e ig h t  M e a s u re m e n t

IW ER (If e lig ib le ) : I would  now  like  to  m easure  y o u r weight. P rovide a  brie f overv iew  of the  w e igh t m easurem ent. Use 
the  showcard to  guide your description and dem onstrate  the  m easurem ent.

IW ER: Would you be willing to be weighed'^ Code one box only. If conser)t/assent is given, measure weight and code below. 
If SR weighs more than 200kg do not weigh Include 'disguised' refusals such as 'It w ill take too long', as code 4.

1**M*asur« 2*̂  MeaMire S'* Measur* (Only If r»qulr*« -  ippilas Itiroughout)

W eight measured 

W eight attem pted, not obtained 

W eight not attem pted 

W eight refused

i T l t O A ) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
fw W B  R e c o rd  o f  M e a » u re m e n t___________ _______________ __________________________________________
' IW E R : R ecord  w e ig h t in k ilo g ra m s as it a pp ea rs  on the  sca fes. R ecord  w e ig h t w ith  one  d e c im a l d ig it, u s ing  the  
I fu ll s top  as decin^al point.

1 1*' m e a s u re m e n t  (k ^ ) 2 "^ m e a s u re m e n t  (k g ) 3"* m e a s u re m e n t  (k g )

I J_ L ._ ]  * LJ (Go to WM2 (B)] r L... 1 1 * [ j  (See NOTE) ! I I I * EJ
' (Raw fig jre, if needed________ ) (Raw figufe. if needed. _____) (Raw figufe, if needed. )

I WM2 (A) Chair I  Wheelchair (l( applicable)

m e a s u re m e n t (k g )

~ n » n

I IW E R : T h ird  m e a s u re m e n t taken  on ly  if  th e  f irs t tw o  m e a su re m e n ts  d iffe r by m o re  than  0 .5kg  

W M 2 (B ) fW E R : E nte r the  tim e  the  m e a su re m e n t w a s  take n  using the  24 h o u r c lock.

m m
l«HHI»h««l>iL«A>IO»'nLO<»______________________________________________
W W 3 V a lid t ty  o f  M e a s u re m e n t_________________________________________________________________________________
IW ER: Record the  va lid ity o f the m easurem ent. Code one box per m easure, w h e re  re le van t.

V '  measurement (kg) 2

n m - n

Go to  WM2 

Go to  WM7 

Go to  WM8 

Go to  WM9

No problems experienced, valid measurement obtained | |, | |,

P ro b le m s  e x p e r ie n c e d  - m e a s u re m e n t:

3'* M ««sur«

Valid □
Invalid 3 □ Go to  W M3 (A) 

G o to  W M3 (A)

(Ad*W««lem ElftA)
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W M 3 (A) IW ER: Brief description o f probiem(s) and  insert the  num be r o f the  m easure  it re fers  io.

WM4 P os ition  o f  th «  S u rvey R M p o n d « n t
IWER: Record the position per measure, where re levant 
C o de  one on ly  per m easure.

1*' 2»
Maas

3”
M *aa i

Standing [ , □
Sitting |_ J , 7 □

W M7 W eight AtlM nptM l, N o tO M a iiw ^
IWER: Code reason(s) fo r not obtaining the measurement 
per rneasure, w h ere  re levan t.

WMS Type o f F loo r S u r f a c e ____________
IW ER: Record the  type o f floor surface C c ^ e  one  only.

Linoleum/ll leAvood

Low-pile carp>et 2
High-plle carpet

Concrete

Not sure 5

Other (specify) M

(Aa«D»a lr«»r
WM6 Inva lid  M easurem ent
IWER; W hat caused the  measurem ent to be invalid? Code 
reason(s) per measure, w here  re levan t.

SR tried but did not 
urtderstand the procedure 

SR wore shoes 

SR wore heavy clothir>g 

SR unsteady on feet 

SR did not stand still 
SR pockets were holding 

heavy hems 
Scales faulty 

SR was prevsnled from giving 
full effort by Illness, pain, or 

other symptorr>s or discomfort 
Other (specify and insert no 

of the fffasora it refers to)

M«ssure Mcsmr* M«a»ur»

. □
■ □. n
. □
. □
. □
. □□

□
□
□

(IDa-riLOArMONS)

SR tried but did not 
urK je rstand  the procedure 

SR got off the scales 
before 

reading was displayed 
SR felt tllAired 

SR unsteady on feet 

SR did r>ot stand still 

Scales faulty 
Other (specify and insert no. 

of the measure it refers to)

□

WMS W aight N ot A ttem pted

SR weighs over 200 kg 

SR felt it would not be safe 
Proxy felt it would 

not be safe 
Anthropometrist felt it would 

not be safe 
SR did not underslarKj the 

procedure 
No suitable space available 

SR too )l1/frail/lired 

Scales faulty 
Other (specify and insert no 

_ of the measure it refers to)

□□□
□

IWER: Code the  reason(s) fo r not attempting the 
m easurem ent per m easure, w h e re  re le v a n t.

SR Is confined to bed

rg.o*i

WM9 W aigh t Refused
IWER: Code the  reason(s) fo r the  refusal per measure, where re levant

Canrwt see point/weight already knowrWDoctor 
has measurement 

Too busyAaken too long already/No time 

SR too ill/frailAired 

Considered intrusive Information 

SR too anxious/nervous/shy/embarrassed 

SR refused (no other reason given) 

SR did not understand the procedure 

Proxy refused on SR's behalf 
Other (specify and insert 

no. of the measure it refers to)

(AMe<*S )wn Cl.S«.'NDNS)

=

□ .
□ .
Z]-

WM10 Equ ipm ent (Com ple tion  o f  M easurem ents)
IWER: Did you encounter (or observe] any d ifficulties with the  measuring equipm ent? Code one only

Ves Q J ,  G o to W M iO (A ) 

No G o to W M H

WM10 (A) IWER: W hat d ifficu lties did you encounter [or observe]'^

WM11 Any O ther Com m ents (C om ple tion  o f  Wteasurements)______________________________
IW E R : Is the re  anyth ing  e lse  you  th ink  we need  to  kn ow  about th is  m easurement*? Code one only.

Yes

No

Go toW M 11 (A) 

Next M easurement

W M 11 (A) IWER: W h a t e lse  d o  w e  need to  know  a b o u l th is m easurem ent?
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Section G: Waist Circumference Measurement

WCM1 W a is t C frcum ference  M easurem ent (WCM)

IWER (If elig ible); / would now like to measure your waist circumference O^C). Provide a brief overview of the waist 
circumstance measurement. Use the showcard to guide your description and demonstrate the measurement.

IWER: Would you be wiUirtg to have your WC [o r w a istj measured? Code one box only. If consent/assent is given, 
measure WC and code below, include 'disguised' refusals such as 'It will taice too long' etc as code 4

" Measur* 2** M*a«ur*

WC measured 

WC attempted, not obtained 

WC not attempted 

WC refused

•4 'i»tn SL9A/ID9 TILOAJ

3 M »asuf« (Only If nqiHred -  appliet Viroughout)

G o to  WCM2 

G o to  WCMS 

G o to  WCM6 

G o to  WCM7

W CM 2 Record o f Me««urem»nt
rWER: Record waist circumference in centimeters and measure lo the nearest m illimeter e g. 93,2cm. Record 
watst circumference with one decimal digit.

(A) Over-Slnale Laver o f L{qht Ciothlna 

1** measurement (cms) 2"*̂  measurement (cms)

L - _ l  _  1 1*L~1 (Go to WCM2 (B)] I I 1 1 * r i  (See NOTE)

3 measurement  ( c r ^ )

I I I ^

ent  (cma

1-[J
NOTE; T h ird  m easurem ent taken only if the first two measurements differ by more than 0.5cm,

(B) Clothing Thickness

1*’ m easurem ent (mm ) 2” *' m easurem ent (m m )

(C) S ide IVIeasured

R igh t Q ,  (preferred) Left I I;

(D) Bare Skin (End of Measurement Visit -  Anthropom etiist and Proxy)

1** m easurement (cms) 2"** m easurement (cms)

I I h p
(01) specify if valid or Invalid (1**):________________________  (02) Specify If valid or irtvalid (2"®):

3“  measurement (cm>)

I I I !  * [ _

(D3) If eligible (bare skin) and it was attempted - not obtained, not attempted or refused, record the reason(s):

15

WCMS Validity o f Measurement
IWER: Record the validity of the measurement. Code one box per measure, where relevant

1" M*asur* 2**M«as

No problems experienced, valid measurement obtained | j .

Prob lem s experienced - m easurem ent:

Valid

Invalid □ >

Go to  W CM4

Go to  WCMS (A) 

Go to  WCM3 (A)

WCMS (A) IWER: Brief description of problem(s) and Insert the number o f the measure it refers to

W CM 4 Invalid Measurement 1 WCMS W C Attempted, Not Obtained
IWER: What caused the measurement to be invalid? Code 
reason(s) per measure, where re levant

SR tried but did not 
understand the procedure 

(Jnable to locate the specific 
edge of the iliac crest 

SR wore shoes 

SR clothing was not suitable 

SR did not stand still 

SR held breath 
SR was prevented from

IWER: Code reason(s) for not obtaining the 
measurement per measure, where re levan t

givir>g full effort by illness, 
pain, or other symptoms or 

discomfort 
Posture difficulty 

Tape faulty 
Other (specify and insert no of 

_______ tie  measure it refers to)

□
□□□

□
□□□

□
□□□

SR tned but did not 
understand the procedure 

Urtable to locate the 
specific edge o f the iliac 

crest
SR unsteady on feel 

SR embarrassed/sensitive 
about the ir size 

SR felt iliytired 

SR did r>ot stand still 

SR held breath 

Tape faulty 
Other (specify and insert no. 

of the maatufe It refers to)

r *  S’*
M aa sur* M easi□
□

n .
i.
I.

j .

□
□
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WCMg VtfC N rt A tte m p fd  | WCM7 WC R fu —d __________________
IW ER: Code reaton(s) for not attempting the measurem ent i IW ER: Code the reason(s) for the refusal per measure, 
per measure, where relevant. where re levant

M«asut« M««sur«
SR is con ffned to  t>ed

S R is  a w h e e lch a ir user n.
S R w a s  not ab le  to  stand 

com fo rta b ly  o r steady

S R fe lt it w ou ld  not be  safe □ .
P roxy fe ll it w ou ld  

r>ot be safe □ .
A n th ro p o m e tn s t fe lt it w ou ld  

not be safe
SR d id no t unde rs tand  the 

procedure □-
N o su itab le  space ava ilab le

SR to o  lll/fra if/tired

SR IS em barrassed  
/se n s itive  abou t th e ir  s ize □-

T ape fau lty

O the r (specify and insen no 
of the measure K refers to)

Cannot see pont/welQht 
already knoviffi/Doctor ha t 

measurement 
Too busy/taken too long 

akeady/No t>me 
SR too lIl/Traii/tireO 

SR is too ttoooeO 
Considered intrusive 

information 
SR too anxtousMeivous/ 

shy/embarrassed 
SR is emba<Tassed/sensitJve 

about their size 
SR refuted (r>o other 

reason given) 
SR did not understand 

the procedure 
Proxy refused on SR's behalf 

Other (specify end insert 
no. o f the measure rl refers to)

r
M«asur«

»cmgLavwwa/ioa tiloa;__________________________________________
WCM8 Equipment (Completion o f M »M Ufm >nU )
IW ER: Did you encounter [or observe] any difficulties w ith the  m easuring equipment*? Code one only.

Yes [ [ [ ] ,  Go to  WCM8 {A)

No I Is Go to  WCM9

W C M 8 (A ) IW ER: W hat d ifficulties did you encounter [o r observe]?

WCM9 Any Ott>er C om m enf (Comj>letlon o f Measurements)________________
IW E R : Is there  anyth ing  e lse  you  th ink w e  need  to  know  about th is  m easurem en t?  Code one only. 

Yes [ ^ ,  G o to W C M 9 (A )

No I I5 Next M easurement

W C M 9 (A) IW ER; W h a t e lse  do w e  need to  know  abo u t th is  m easurem en t?

lOVTILOA)

17

□□
□□

□□
□□

□□
 □ 

I

Section H: Hip Circumference Measurement

HCM1 H ip  C irc u m fe re n c e  M e a s u re m e n t (HCM)

IWER (If e lig ib le ): / would now  like to measure y o u r hip c ircum ference (HC). Provide a  brief overview  of the  hip 
circumstance measurement. Use the showcard to  guide your description and dem onstrate the  m easurement.

IWER: W ould  you  be w illing  to  have  y o u r  H C  [o r  a ro un d  y o u r h ips} m easured?  Code one box only If 
consen t/assen t is grven, m easure  HC and code  be low  Include 'd isgu ised ' re fusa ls  such  as ‘ It w ill take  too  long ' 
e tc  as code  4.

HC measured 

HC attempted, not obtained 

HC not attempted 

HC refused

e (Only i f  rrquirea -  appl'*s throufl^ouf)

G o  to  H C M 2 

G o  to  HCM 5 

G o to  H C M 6 

G o  to  H C M 7

HCM2 Record of Measurement

IW ER: Record MUAC m centim etres and measure to  the  nearest m illim eter e.g. 22.2cm

1* ' m easurem en t (cm s) 2" "  m e a su re m e n t (cm s) 3 ^  m e a su re m e n t (cm s)

□J  L J  L (SeeNOTF) J  L ' C
NO TE: T h ird  m e a s u re m e n t taken  only if the  firs t m easurem en ts  d iffe r by m ore  than  0 5cm  

(A ) S id e  M e a su re d

C D ' (pre ferred) L e f t  I I?
I tlUfcWitwrnm̂-tOS tlOA] __
I HCM3 Velidity o f Meesuremeht

IWER: Record the valid ity o f the  measurem ent Code one box per m easure, w h e re  re le v a n t

1** M easure 2** M a a « m  3'* U aa*ur«

No prob lem s expe rienced , va lid  m easu rem en t ob ta ined  | | , | |,

P ro b le m s  e x p e r ie n c e d  • m e a s u re m e n t;

V alid  

Invalid

HCM3 (A) IW ER: Brief description o f problem(s) and insert the  num ber o f the  m easure  it re fe rs  to.

G o to  H C M 4

G o  to  H C M 3 (A ) 

G o  to  H C M 3 (A )

:»oa niQA,

18
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HCM4 Invalid M easuiw nont HCM6 HC Not A t fm p fd
IWER: What caused the  measurement to be invalid? Code 
reason(s) per measure, w here  re levant.

SR tried but did not 
understand the procedure 

SR wore shoes 

SR clolhlng was not suitable 

SR did not stand still 
SR pockets were 

holding items 
SR was prevented from 

giving full effort by illness, 
pain, or other symptoms or 

discomfort 
Posture difficulty 

Tape faulty 
Other (specify and Insen no of 

_______ t t r  m»a»ure it r t f tn  to)

tWER: Code reason(s) for not attempting the 
measurement per measure, w here  re le van t

mHRS'MONS'iDS-TII.OA)

SR is confined to bed 

SR is a wheelchair user 
SR was not able to stand 

comfortably or steady 
SR felt it would not be safe 

Proxy felt it would 
not be safe 

Anthropometflst felt It would 
not be safe 

SR did not understand the 
procedure 

No suitable space available 

SR too ill/fratmired 
SR Is embarrassed 

/sensitive about their size 
Tape faulty 

Other (specify and insert no 
of the measure u refers to)

HCMS HC Attompted. Not Obt«ln»d
IWER: Code reason(s) for not obtaining the measurement 
per measure, w here  re levant.

Uaasura M «»sun Measur*
SR tried but did not — — —

understand the procedure — — _
SR unsteady on feet

SR embarrassed/sensitive ~ —
about their size — __ __

SR felt ill/tlred _

SR did not stand still _ __

Tape faulty
Other (specify and insert r>o. “ —

of the measure it refers lo) ___ __ __

mEL9A()0»-TILDA)

HCM7 HC Rafuaad___________________________ _______________
IWER: Code the reason(s) for the refusal per measure where relevant.

1« 2 "  3”
M «M urs Mea«ure Measure

Cannot see point/weight already known/Ooctor 
has measurement z _ _

Too busy/laken too long already/No time

SR too ill/frail/tired 

SR IS too stooped
= =

Considered intrusive information

SR too anx]ous/nervous/shy/embarrassed
SR is embarrassed/sensitive 

about their size)
SR refused (no other reason given

SR did not understand (he procedure

Proxy refused on SR’s behalf
Other (specify ana insen 

no. of the measure It refers to>

HCMS Equipment (Completion of Measurements)__________________________________
IWER: Did you encounter [or observe] any difTicuKies with the measuring equipment? Code one only.

Yes [ ^ ,  Go to HCM8 (A)

No [ I, G o toH C M 9
(>oa-TnoA)______ __________ ______ _
HCM8 (A) IWER: W hat difficuities did you encounter (or observe]?

liO»-TILaM

Any Other Comments (Cbrhpletioh o f Measurements) ______ ' ______
IWER: Is there anything e lse you think w e need to  know  about th is m easurem ertt? Code one only.

Yes G o to H C M 9(A )

No I Is Next Measurement

HCM9 (A) IWER: What else do we need to know about this measurement?
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Section I: Measurement Record Card Time

IWER: Following the completion of the anthropometric measures, thank SR for their cooperation and write the 
results of the measurements, where applicable, onto the SR’s Measurement Record Card.

Section J: Final Questions

IWER: A/ow I have two final questions before we reach the end o f my visit. 

FQ1 IWER: Did you find the appointment card useful?

PROMPT IF NECESSARY - 'WOULD YOU SAY YES OR NO?’
Yes Go to FQ3

No O Go to FQ2

Unclear response O- Go to FQ3

Don’t know o. Go to FQ3

Refused to answer o. Go to FQ3

Not applicable -  did not receive it o. Go to FQ3

(ipenkOA}

FQ2 IWER: Which part(s) did you not find useful?

FQ3 IWER: Did (you/SR} find the measurement information booklet useful? 

PROMPT IF NECESSARY - T/VOULD YOU SAY YES OR NO?’
Yes Go to FQ5

No Go to FQ4

Unclear response D- Go to FQ5

Don't know □ - Go to FQS

Refused lo answer o . Go to FQS

Not applicable -  did not receive it D . Go to FQS

FQ4 IWER: parl(s) did you not find useful?

Proxy

21

FQ5 Any Other Inform ation/Feedback (e.g. booklet easy/hard to understand etc):

1

Section K; Final Observations

TO BE COMPLETED BY THE ANTHROPOMETRIST

F01 IWER: Did you use the measurement showcards'?

Yes 1 |, Go to F02

No Go lo F02

TO BE COMPLETED BY THE ANTHROPOMETRIST

F02 IWER: Did you find the measurement showcards useful?

Yes 1 I, Go to F04

No 1_j, Go to F03

F03 IWER: Which part(s) did you not find useful*?

F04 Any O ther Inform ation (Feedback, O bservations o r Reflections):

1— -TKJW

22



Appendix 2 2 -Selected Anthropometric Equipment

Name & Type Brand Image

Height Measure 
Leicester

Seca

i

( Im a g e  v ia  w w w .s e c a .c o m )

Height Measure 217 Seca r‘

(Im a g e  v ia  w w w .s e c a .c o m )

Segmometer 4 Rosscraft

J K  i  1 ID n Q u t  

( Im a g e  v ia  w w w .q u ic k m e d ic a l .c o m )

Measuring Tape 
W606PM

Lufkin

[
( l m a g e v l a w w w .lu fk in to o l .c o m )
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Name & Type Brand Image

Wheelchair Scale 677 Seca

(Im ag e  via w w w .se ca .co m )

Flat Scale 

877

Seca

(Im ag e  via w w w .se ca .co m )

Skinfold Caliper Harpenden

(Im ag e  via w w w .h a rp e n d e n -  

skinfold .com )

Equipment Suppliers Listing

www.seca.com

www.rosscraft.ca/instruments.html

www.lufkintool.com

www.harpenden-skinfold.com
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Appendix 23 -  Equipment Calibration Checl<s and Record Form 

Daily and Weekly Calibration Checks

Note: All the equipment was new and calibrated by the manufacturers.

Daily Calibration Checks

At the beginning and end of each examining day, each scale needs to be 

checked. Both scales need to be placed on a level floor. Once activated, the 

certified BAR test weight M l of 5kg should be placed on the scale. If the display 

reads 5kg, no recalibration is necessary. If the v\/heelchair scale is moved to a 

different location during the day, the calibration of the scale should be re

checked each time. Before each measurement, check the scale to ensure it 

reads "0.0".

At the beginning of each examining day, the skinfold caliper must be checked. It 

should be opened to approximately 20mm and allowed to close several times. 

Check the pointer to ensure it is positioned at "0". If it is not positioned at "0", 

the dial indicator should be reset to zero, by rotating the bezel to the 

appropriate position. The repeatability of the zero reading within one division 

(0.2mm) also needs to be checked. Before each measurement, check the caliper 

to ensure the dial is at "0".

At the beginning and end of each examining day, the segmometer should be 

checked against a meter stick to ensure the values corresponded correctly 

(25cm).

W eekly Calibration Checks

At the beginning and end of each week of visits, the tape should be checked 

against a meter stick to ensure the placement of the values corresponds 

correctly (50cm).

At the beginning and end of each week of visits, a meter stick should be placed 

on the baseplate, and the headplate be lowered to check the value is correct 

(90cm).

Weighing 

Scales 

(Wheelchair 

and Flat)

Skinfold

Caliper

Segmometer

Measuring

Tape

Stadiometer
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Equipment Calibration Record Form -  Single Investigator Form

*  Reduced q u a lity  -  not scaled to  actual size o f orig inal (A4 P o rtra it) *

Calibration Check By:____________  ID N um ber:__________ No of Record:

Daily and Weekly Calibration Checks

■ Wheelchair
Scale

Flat Scale Skinfold
Caliper

Segmometer Tape Stadiometer

Da
te

 
(D

D
/M

M
/Y

Y
)

Calibration Problems
Equipment Details Brief Details

Type Date Repair Replace None Other Please specify relevant 
details

1
j
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On the day of the measurement visit

®ll
i

It would be very helpful if you:

•  wear a short sleeve t-shirt or shirt 
and loose fitting trousers or a skirt

avoid wearing a belt

to make the measurements easier.

(§)

SI
If possible, please do not eat or drink 
anything 30 minutes before Janet visits.

Janet will answer any questions you may 
have before taking the measurements.

oc
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Appointment card 

Janet Swinburne will visit on

[]M o n  Q lu e s  Q ] Wed Q lh u rs  Q p r l Q  Sat
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Date:. Time:
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Appendix 2 5 - Accessible Measurement Information Booklet

* Reduced quality -  not scaled to actual size o f original (A4 Portrait)

Outside

The pilot o f the  Inte llectual OlsabiHty S upplem ent to 
The Irish Longitudinal Study on Ageing

In fo rm a tio n  b o o k le t o n  ta k in g  
y o u r m easu re m e n ts

inisit*ctu*l DiMbMity Supp<am*nl lo TILOA 
Th« Untv»r»tty o( DuOhn. Trinity Col)«9*  

S rnool Of N iirwng & UKlwtittry 
24 0'0<i« StrMi 

OtiObn 2 
Ireland

TM pnort* (01) 696 3186 or (01) B»6 3187 
Fai (01)6963001 

Email. iflilslti»!SlcdJe

t i l d a

T h is  stu d y  ! •  b *lr>9 carri»<i o u t by T r in ity  C o ll*g «  D ub lin .

Inside

1. Introduction

We would like to take some measurements 
such as your height and weight, and this 
booklet will tell you how we will do this.

2. Why are the measurements important?

The results of the measurements will 
provide us with a more complete picture of 
the health of people as they get older.

3. What measurements will we take?

We would like to measure your:

• height

• weight

• arm

• waist

• and hips

4. How will we measure your height?

We will ask you to;

• lake off your stioes and any tieavy 
clotties. sucfi as a jacket

• stand as tall as you can with your heels 
together and your feet flat on the ground

f  If you cannot stand or If you find it difiicull, 
we will estimate your height by measuring 
your arm from the eltjow lo the wrist

5. How will we measure your ami?

We will ask you lo:

•  pul your arm across your chest

•  point your fingers toward your shouWer 

Or you can rest your arm on a table.

1
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Inside

6. How will we measure your weight?

We will ask you to:

• take off your shoes and any heavy 
clothes, such as a jacket

• stand or sit to get weighed

7. How will we measure around 
your arm?

We will ask you to roll up your sleeve 
and we will put a tape around the middle 
of your ami.

f :

I x2

9. How will we measure your hips?

We will ask you to stand and we will pul 
a measuring tape around your hips.

10. How many times w ill we take each 
measurement?

We will lake each measurement twice.

11. Will any o f the measurements 
cause discomfort?

You should not feel any discomfort when 
the measurements are tieing taken.

8. How will we measure your waist?

We will ask you to stand and we will put a 
B  measuring tape around your stomach just 

above your hip t>one.

12. How long will It take?

The measurements will take about 
15 minutes.

13. Who will take the measurements?

A researcher called Janet Swinburne will 
visit you and take the measurements.

Janet has been specially trained to take all 
the measurements.

14. Will we let you know the results?

Yes. Janet will give you a copy of your 
results.

15. Is there anything else you need to 
think about?

Yes. You need to think about:

• where and when it suits you meet Janet

• if you want to bring someone with you

16. Who do you contact if you have 
any questions?

If you need more information or if you have 
any questions, please contact one of the 
people below.

a
(JB
SI
D

Janet Swinburne
Project Manager / PhD Student

Phone. 01-8963186 or 01-8963187

Email: swinbut]@tcd.ie

Professor Mary McCarron 
Principal Investigator

Phone: 01-8963186 or 01-8963187

Email: mccan'm@tcd.ie

Or write to us at:

Intellectual Disability Supplement to TILDA 
The University o f Dublin, Trinity College, 
School o f Nursing & Midwifery,
24 D 'Olier Street, Dublin 2.

Email: idstotllda@tcd.ie 

6
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Appendix 26 -  Sample of the  Accessible M easurem ent Showcards

*  Reduced q ua lity  -  not scaled to  actual size o f orig inal (A4 Landscape) *

Th« PHoi of th« Intllltctual DtubiHty Supplement t« 
Th« Irtah Longttudlnal Study on Ageing

Measurement showcards

Step 1

Height

i
Step 2 Step 3

Weight

<*

ki

Weight of wheelchair

step 1 Step 2 Step 1 Step 2

Arm circumference
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Appendix 27 -  Accessible Measurement Record Card

*  Reduced q u a lity  -  not scaled to  actual size o f original (A 4 Folded) *

Outside

Thank you fo r your help w ith th is  important study.

Intellectual Disability Supplenrtent to TILDA 
The University of DuWin. Trinity College 

School of Nursing & Midwifery 
24 D'Olier Street 

Dublin 2

Telephone: (01) 8963186 or (01) 8963187 
Fax; (01) 8963001 Email: idstotilda@tcd.ie

Th« Intellectual Disability Supplement to The Irish Longitudinal Study on 
Ageing is funded by the Health Research Board

tilda

The pilot of the Intellectual Disability Supplennent to 
The Irish Longitudinal Study on Ageing

Measurement Record Card

N a m e :__

Date o f V is it : . 

Researcher: .

Inside

This information was collected as part of the pilot 
study of the Intellectual Disability Supplement to the 

Irish Longitudinal Study on Ageing (TILDA)

The measurements were carried out by a specially 
trained researcher. The study has been approved by 

the Faculty of Health Sciences Research Ethics 
Committee. Trinity College Dublin, which checks that 

proper safeguards are in place.

The results of the measurements in this study will 
improve our understanding of the links between the 

general build, diet and health of people with 
intellectual disability aged 40 and over.

r

ii

&

ii

Measurement Results

standing H*lght (If Applicable)

1** Measurement:
2™* Measurement;

cms
cms

Arm (Ulna) Length

1* Measurement: 

2 '" Measurement:

. cms 

_ cms

Weight

1* Measurement: 

2*^ Measurement:

Arm Circumference

1 Measurement . 

2^  Measurement:

. cms 

_ cms

Waist & Hip Circumference (tf Applicable)

1* M easurem ^t 2 ^  Measurement

Waist:  cms  cms

Hip; cms cms
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Appendix 28 -  List of Materials for tlie Measurement Visit

List of Materials for the Measurement Visit

•  Sample invitation pack X 2

•  Accessible m easurem ent inform ation booklet x 5

•  Sample appointm ent card X 2

•  Accessible m easurem ent record card x 5

•  Keeping W ell -  An accessible booklet x 5

•  Accessible m easurem ent showcards x 2

•  Anthropom etric m easurem ent Results W orkbook x 5

•  M easurem ent standards x 1

•  Assortment o f health and nutritional related leaflets x 5
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Appendix 29 -  Supplemental Communication Guidelines

1) Getting to Know the Participant

At the beginning of the visit, the most im portant task was simply getting to know the participant 
and continuing to build the connection between the com pleted interview  and the m easurem ent 
visit. During communication exchanges, the researcher used the words the participant used (or 

words the participant was likely to know), w here appropriate and feasible. Technical term s w ere  

kept to a m inim um . Although it takes tim e to build trust, the study design sought to  establish 

the trust, confidence and m otivation of participants before carrying out the measurements. 
W hile it was acknowledged that some participants m ight bring someone to support them  

(taking an active or passive role) during the m easurem ent visit, the participant always rem ained  

the prim ary focus of com m unication. The researcher spoke directly to the participant, using 

clear, short sentences w ith sufficient pauses to allow them  tim e to process the inform ation. 
Visual aids (e.g. accessible m easurem ent showcards) w ere used to support verbal explanations, 
w here needed. Only one topic was introduced or one question was asked at a tim e and 

sufficient response tim e was provided. Throughout the visit, participants w ere kept inform ed  
about w hat the researcher was doing, especially when taking the m easurem ent readings, w here  

possible, so as to avoid the participant unintentionally adjusting their position to look at w hat 
the researcher was doing (i.e. participant looking down at the measuring tape).

2) Comprehension of Spoken Language

If a situation arose w here the researcher did not understand the participant, they w ere asked to 
repeat w hat they had said or repeat the action on their communication aid and /o r the 
researcher paraphrased or restated w hat they had heard if they w ere not sure w hat the 
participant had com m unicated. If necessary, with the participant's permission (w here possible), 
the researcher asked a third party to assist w ith understanding. If all attem pts failed, the 
researcher apologised fo r failing to understand them . It was acknowledged that some 

participants m ight have difficulty understanding the purpose of the m easurem ent visit, which 

may have been agreed to by the ir proxy, if they w ere not active reporters at the interview  
(Stage Two of the IDS-TILDA studies). In such situations, the researcher was particularly sensitive 

and aware to the non-verbal cues (e.g. facial expressions, vocalisations, body language and 

behaviours) the participant gave to the researcher (e.g. did not understand the instructions) and 

these cues w ere respected and acted upon. If it was clear that they did not wish to  take part, 
wish to continue an d /o r If they did not understand the instructions for the m easurem ent even 

with the support o f the proxy. It was not attem pted or continued. Equally, if the researcher 

believed the participant could not comprehend the instructions well enough (even w ith the use 

of the accessible m easurem ent showcards or support from  proxy) for them  to safely and 

accurately carry out the m easurem ent instructions, the researcher did not carry it out and /o r  

prolong the visit any further. All related communication experiences and actions taken, w here  

relevant, during the m easurem ent process, w ere recorded In the Results W orkbook.

During the im plem entation o f the fam iliarisation procedures, the researcher identified w hat 
participants could do for themselves and gauged the ir level o f understanding by asking them  to  

describe in the ir own words or dem onstrate understanding; fo r exam ple, by pointing to their 

wrist bone for the ulna length m easurem ent. If required, briefings or dem onstrations w ere  

repeated as needed. The researcher believed that the more the participant understood the  

m ore likely they w ere to feel at ease about taking part, and th a t this would also maximise their 

level of Independent Involvem ent In the m easurem ent process (i.e. reduce the need for support
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from  a third party). Im portantly, irrespective of the participant's level o f intellectual disability, 
each visit followed the same standardised protocol, but the methods of communication w ere  

adjusted accordingly. Even though in such situations a third party m ight be responding to the  

factual questions on behalf of the participant, where needed, the participant rem ained central 
to  the discussion in term s of the researcher's eye contact, body language and direction o f their 

verbal responses. The type o f support given by proxies (e.g. reassurance, practical assistance) 
per m easurem ent, w here relevant and if required, was recorded in the Results W orkbook.
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Appendix 3 0 -  Eligibility, Non-Eligibility and Practice Considerations

1) Eligibility for Measurements

From the outset, once the inclusion criteria for the measurement visit had been fulfilled, the 
participant had reaffirmed their willingness to take part and the preparation phase been 
completed (see Section B in Appendix 21), the researcher worked from the assumption that all 
measurements were possible until the participant was assessed against the exclusion criteria for 
each measurement. As discussed earlier, in some cases it might have been impossible or 
inappropriate to take some of the measurements or become clear that the measurement would 
have been far from valid or safe to take. If any of these situations arose, the measurement was 
coded as 'not attempted' and the reasons were recorded in the Results Workbook. However, 
whenever the researcher thought a valid measurement could be taken, it was attempted with 
the participant's agreement. Prior to each measurement, the participant's initial eligibility was 
checked before the individual briefing and demonstration stage was initiated.

2) Non-Eligibility for Measurements

The combined review of the Measurement Communication Form prior to the visit and the 
status of the participant on entering the room during the introductory and preparation phases 
(e.g. wheelchair-user, mobility restrictions such as unsteady on feet) might have collectively led 
the researcher to code the measure as 'not attempted' in response to the eligibility question in 
the Results Workbook. The reasons for not attempting the measurement were coded in the 
relevant section of the workbook (see Appendix 21) and sensitively explained to the participant. 
If the participant disagreed, the reasons were discussed further with them. However, if the 
status changed during the visit and both the participant and researcher felt it was safe to 
attempt the measure, the standard measurement protocol was applied. For all other 
participants where there were no predetermined or evident factors preventing an attempt to 
undertake the measurement, the standard measurement protocol was followed. However, in 
some situations it might have become clear that the participant was unable to meet the 
standards required and/or it was unsafe to complete the measurement, once the briefing and 
demonstration stage had been completed. If such situations arose, the response option 'not 
attempted' was selected and the reasons were specified in the Results Workbook. The safety 
and well-being of participants took priority over the research at all times, and the monitoring of 
both was sensitively conducted so it did not distract from the atmosphere created during the 
visit.

3) Rotation Order of Anthropometric Measurements Administration

The preferred rotational order of the administration was: standing height, ulna lengths (left and 
right), mid-upper arm circumference, weight, and waist (over a single layer of clothing) and hip 
circumferences. If needed, the rotational order was revised to meet the participant's needs or 
preferences and the revisions were recorded in the Results Workbook. Towards the end of the 
visit, waist circumference (WC) on bare skin was taken with eligible participants. However, 
before taking the first measurement, participants were informed that the researcher would like 
to take each measurement twice, so as to improve the accuracy of the results and ensure that 
no errors were made by the researcher. In some situations, a third measurement might be 
required. None of the measurements were taken consecutively, except for the WC on bare skin, 
where possible, which reduced the risk of recall bias.
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Participants w ere advised that the second round of measurennents would go much faster than  

the first as they would be more fam iliar with the m easurem ents and steps involved. Between  

the first and second round of m easurements, a short break (ranging from  2 to 5 minutes) was 

provided. This break enabled the participant to engage w ith the researcher on general topics of 
conversation if they so wished and /o r provided them  tim e to relax and /o r to look through the  

accessible materials brought to the visit. It also enabled the researcher to make any 

adjustments needed to the equipm ent and prepare for the second round of measurem ents. 
Breaks w ere no longer than five minutes, with the period determ ined by the participant, w here  

possible. However, if the participant did not start to prepare for the second round of 
m easurem ents close to the end of the five minutes, the researcher asked if they w ere ready to  

continue, and then measurem ents w ere resumed. As per the first round o f m easurements, the  

practice of process consent/assent was repeated in the second round, and participants w ere  

rem inded that each m easurem ent was voluntary and all the same procedures applied.

4) Briefing Participants on the Second Round of Measurements

As part of the opening briefing and at the start of the second round of measurem ents, 
participants w ere inform ed that, following the completion of the second m easurem ent, the 

researcher would review the results and if they (first and second) differed m ore than the limits 

set (as discussed in Chapter 3, Section 3.8 .6 .1), a third m easurem ent would be taken, if they  

agreed. If the reason for the difference was known, it was explained (and recorded), so that the 
participants w ere kept fully inform ed. On the second round of measurem ents, all the same 

preparation and m easurem ent instructions w ere repeated. All landmarks w ere rem oved before  
the second round commenced. Similarly, all the items previously recorded, w here relevant, 
w ere repeated but coded under the second m easurem ent columns in the Results W orkbook.
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Appendix 31 -  Malnutrition Universal Screening Tool (MUST)

Table 1

Estimating Height from Ulna Length

msn (<<8 )[M«) 1.M ijn 101 186 187 1.8S 184 1.82 1.80 178 1.7» 178 1.73 171

m c(î «6|M n) 1J7 1.M IM 1.82 181 1.70 178 176 1.75 173 1.71 170 1.68 167
U ni l8ngth(an| 32.0 31.5 31.0 30.5 30.0 20.5 20.0 2as 28.0 27.5 27.0 26.5 26.0 26.5
W omn(<6S)Mnt 1.84 1.83 la i IJBO 170 1.77 176 176 173 172 1.T0 le o 1.68 166

Wcmtn (266 )(Mn) 1J4 1.83 161 1.7Q 178 1.76 175 173 1.71 170 1.68 1.66 1.65 163

m M i(<66)«n) 1.M 1j67 16B 164 1.62 1.60 168 1.67 1.SB 153 IS l 140 1.48 14«

Iran 166 1.63 102 160 ISO 1A7 1.56 IM 1.S2 151 1.46 148 14« 145
Una I8n0h (an) 1S.0 24.5 24.0 23.6 23.0 22.5 220 215 210 20.5 20.0 10.5 10.0 l&S

L6S 1j63 L62 1.61 ISO li8 Lse 1.66 154 LS2 i.ai ISO 1.48 L4T
Womtn le i 1.60 158 166 166 1.63 152 1.60 1.48 147 146 144 142 140

Source: British Association for Parenteral and Enteral Nutrition (BAPEN) (2003) 
M alnutrition Universal Screening Tool (MUST). BAPEN, Redditch.

Table 2

Estimating BMI category from Mid-upper Arm Circumference

If MUAC is <23.5  cm, BMI is likely to be <20 kg/m^.
If MUAC is > 3 2 .0  cm, BMI is likely to be >30  kg/m^.

Source: British Association for Parenteral and Enteral Nutrition (BAPEN) (2003) 
M alnutrition Universal Screening Tool (MUST). BAPEN, Redditch.
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Appendix 3 2 -  Extracted Questions (PIQand Main Interview)

Response Options (If Applicable)
What is your date of birth? Open space; Don't know (DK)
What is your level of intellectual 
disability?

Not verified; Mild; Moderate; Severe; Profound; and DK

What is the cause of your intellectual 
disability?

Down syndrome; Cause of intellectual disability; Other, 
specify; and DK

What is your height w ithout shoes? Feet and inches; Inches; Centimetres; DK
What is your weight w ithout clothes? Stones and pounds; Pounds; Kilos; DK
Has a doctor ever told you that you have any of the following conditions.... ....? Yes; No; DK
High cholesterol 
A heart murmur 
An abnormal health rhythm 
High blood pressure 
Angina
Congestive heart failure 
Diabetes (and type)
Asthma
Stomach ulcers 
Varicose ulcers
Cirrhosis, or serious liver damage 
Chronic constipation 
Coeliac disease

Phenylketonuria (PKU) 
Thyroid disease 
Gastroesophageal reflux 
disease Osteoporosis 
Multiple sclerosis Cerebral 
palsy 
Scoliosis
Muscular dystrophy 
Spina bifida 
Chronic lung disease 
Arthritis 
Cancer
Parkinson's disease

Emotional, nervous or 
psychiatric conditions 
Alzheimer's disease 
Dementia, Organic brain 
syndrome or senility 
Serious memory impairment 
Epilepsy 
Or had ...
Heart attack 
Stroke
Ministroke or TIA 
Any other heart trouble

[High blood pressure] About how old 
were you when you were first told by a 
doctor you had high blood pressure?

Open space; DK

[Diabetes] About how old were you 
when you were first told by a doctor 
that you had diabetes?

Open space; DK

Have you ever had a blood test for 
cholesterol?

Yes, within the last 2 years; Yes, over 2 years ago; No; DK

Have you ever had your blood pressure 
measured?

Yes, within the last 2 years; Yes, over 2 years ago; No; DK

Have you ever had a thyroid function 
test?

Yes, within the last 2 years; Yes, over 2 years ago; No; DK

Have you ever had a blood glucose test? Yes, within the last 2 years; Yes, over 2 years ago; No; DK
Please write down all medications you 
take and how often you take them.

Name and Frequency [Daily; Weekly; When required; DK); 
DK what medication 1 am taking; Don't take any medication

Response Options (If Applicable)
[Prescreen] Can you tell me your age? 
Cross check the DOB on PIQ. Is xx/xx/xx 
correct?

Open space; Age provided by proxy; DK; Refused to answer 
(RA)
Yes; No

Is the participant male or female? Male; Female
Are you....? single (never married); living with a partner as if married; with 

a partner but no living with his/her; married; separated; 
divorced; widowed; Unclear response (UR); DK; RA

What type of residence do you live in 
most of the time?

At home with both parents; At home with one parent; At 
home with sibling; At home with other relative; Adoption; 
Foster care and boarding-out arrangements; Living 
independently; Living semi-independently; 5-day community
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group home; 7-day (48 week) community group home (goes 
home for holidays); 7-day (52 week) community group home; 
5-day residential centre; 7-day (48) residential centre (goes 
home for holidays); 7-day (52-week) residential centre; 
Nursing home; IVIental health community residence; 
Psychiatric hospital; Intensive placement (challenge behavior); 
Intensive placement (profound or multiple disability); Other 
(please specify); UR; DK; RA

W hat is the highest level of education 
you have completed?

Some primary (not complete); primary or equivalent; 
Interm ediate/junior/group or equivalent; Leaving certification 
or equivalent; Diploma/certificate/Primary 
degree/Postgraduate/higher degree/None; Other (please 

specify); UR; DK; RA

Are you currently attending or did you 

participant in any courses or any other 
education and training in the last year?

Yes; No; UR; DK; RA

Would you say your health is....? excellent; very good; good; fair; poor; UR; DK; RA

How would you rate your eyesight (using 

glasses or contact lenses 1 you use 
them)...?

excellent; very good; good; fair; poor; UR; DK; RA

Is your hearing (with or w ithout a 
hearing aid)...?

excellent; very good; good; fair; poor; UR; DK; RA

In general, would you consider yourself 
to b e ...?

overweight; underweight; or about the right weight; UR; DK; 
RA

In general, how healthy is your overall 
diet? Would you say.....?

excellent; very good; good; fair; poor; UR; DK; RA

Do you smoke at the present time? Yes; No; UR; DK; RA

Do you drink alcohol? Yes; No; UR; DK; RA
During the last six months, how often  
have you drunk any alcoholic beverages, 
like beer, cider, wine, spirits or 
cocktails?

Almost every day; Five or six days a week; Three or four days a 
week; Once or twice a week; Once or twice a month; Less 
than once a month; Not at all in the last six months; UR; DK; 
RA

How often to you eat the following? 
Breakfast; Lunch; Dinner; Snacks

Daily; Most of the time; Some of the time; Never; UR;DK; RA

On average, in the last year, how often 
did you eat the following ? Fruit; 
Vegetables

M ore than 4 times a day; 2-3 times a day; Once a day; 5-6 
times per week; 2-4 times per week; Once a week; 1-3 times 
per month; Never or less than once a month; UR; DK; RA

On average, how often do you take part 
in [vigorous; m oderate energetic; mildly 
energetic] physical activities?

M ore than once a week; Once a week; One to three times a 
month; Hardly ever or never; UR; DK; RA

[Use of equipment or devices -  walking 
or moving across a room] Which 
equipment is that? Wheelchair

Yes; No; UR; DK; RA

How steady do you feel,...^ Walking; 
Standing; Getting up from a chair

Very steady; Slightly steady; Slightly unsteady; Very steady; 
UR; DK; RA

ADLs -  Please indicate the level of 
difficulty, if any, you have w ith .......?

No difficulty; Some difficulty; A lot of difficulty; Cannot do at 
all; UR; DK; RA

....dressing, including putting on shoes and socks; walking across a room; bathing or showering; cleaning 

your teeth/taking care of your dentures; eating such as cutting up food, use of utensils, drinking from a 
cup/glass; getting in or out of bed; and using the toilet, including getting up or down.

lADLs -  Please indicate the level of difficulty, if any. No difficulty; Some difficulty; A lot of difficulty; 
you have w ith .......? Cannot do at all; UR; DK; RA

....preparing a hot meal; shopping for groceries; making telephone calls; managing money, such as paying 
bills and keeping track of expenses; doing household chores, such as laundry and cleaning;
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Pre-Interview Questionnaire: Self-Report Height and Weight Data

Automated Converison Chart for Interviewers 1/
-  ' A '

1 inch = 0.0254 meter 1 lb = 0.454 kg

ft & in meters in only meters cm meters
5 3 1.60 63 1.60 160 1.60
4 11 1.50 59 1.50 150 1.50
6 3 1.91 75 1.91 191 1.91

0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00

stone & lb kg lb only kq
10 4 65.38 144 65.38
12 0 76.27 168 76.27
8 2 51.76 114 51.76

0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00

Ref: JS Anthropometric Measurements
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Appendix 34 -  Supplementary Qualitative Data on Each Measurement

Section 1 - Height Measurement

a) Height Problems Experienced, Valid Measurements

Theme Contextual Details & Analytic Memos

Heels Not at Back 
of Baseplate

After the most frequently cited problem experienced (i.e. problems with 
equipment), the position of the participant's heels on the baseplate was the 
next most frequently recorded item. Although their heels were not positioned 
at the back of the baseplate, they were close. The main reason for this difficulty 
was the weight distribution around the abdominal and hip area, resulting in the 
participant standing further forward on the baseplate. This could not be 
avoided.

"Heels not at back -  due to weight, the participant's weight distribution 
means that [they] have to stand further out from  the bacl< o f the 
stadiometer. A longer headplate would be useful. Participant carried a lo t o f 
[their] weight in the lower trunk area." [45]

Leaning Slightly
The participant's body position, leaning slightly forward or to the left, was noted 
in a few cases but none was significant enough to affect the validity of the 
measurement readings.

"... leaned very slightly to the le f t " [57] and "... leaned slightly forward." [24]

Height Problematic 
(very tall, need a 
stool)

In a very small number of cases, the height of the participant relative to the 
researcher was noted as causing some difficulty:

"... very tall compared to myself -  consider a portable stool fo r  future roll
out." [57]

"Participant very tall, so difficult to see the reading -  moved the stadiometer 
once [they] had stepped o ff to cross-check i t  A portable stool or step would 
be idea l."[3]

Poor
Understanding

Poor understanding by the participant was recorded in a very small number of 
cases but did not prevent measurement from being completed, although proxy 
support was required:

"Participant did not fu lly  understand the procedures and needed the support 
o f the proxy to guide [them] onto the baseplate [new stadiometer model]." 
[71]

Other Observations
In a few cases, the following observations were noted: one of the participant's 
head was slightly tilted and another's head was not exactly in the Frankfort 
plane position but was very close. In one case, the participant lifted his heels so 
he could be taller at the time of measurement, so with his permission the proxy 
assisted with the checks required. Similarly, in one case, there was a very slight 
slope (but remained within the limits set) to the floor but this did not affect the 
validity of the measurement readings.
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b) Problems with Equipment -  Height Measurement

Theme Contextual Details & Analytic Memos

Side-Rim Restrictions 
(Old Model)

The side rim was recorded as restricting (i.e. the placement of the 
participants feet on baseplate required more attention) to the measurement 
process in 33 of the 38 cases.

"Participant seemed nervous by the side rim when stepping onto the 
stadiometer, more so than others who were conscious o f i t  yet steady on 
their feet. No reason fo r  the side rims."  [7]

"... slightly cautious stepping onto the baseplate." [5]

However, the model was changed during the study and significant 
improvements were recorded for the new model:

"Removal o f side rims means there is an easier transition onto the 
baseplate once the participant finds [their] footing [stepping from  floor 
onto the baseplate]." [68]

Baseplate Too Small 
(Old Model)

In the old model, the baseplate was observed as being too small for some 
participants, which was further affected by the side rims -  for example, for 
those who needed more support stepping on, or who needed support on the 
baseplate, and/or those with wider body shapes.

Baseplate: Removal 
of Footprints and 
Change of Colour 
(New Model)

While the removal of the side rims was very helpful, the removal of the 
footprints to guide the placement of participants' feet was notably missed. 
More significantly, the colour change of the baseplate meant that 
participants required more time and/or support stepping onto the baseplate, 
as the colour was often too close to the flooring on which it sat. The 
combination of this new problem and the removal of the footprints were the 
two main problems recorded against the new model.

"The colour o f the baseplate is not ideal against the kitchen flo o r The 
footprints are missed as a reference point during the demonstration and 
measurement stage [guidance given to the participant]. It is now easier 
fo r participants to step onto the base without the rim but the colour nearly 
creates the same problem as other model (side-rims) but the reason fo r  
cautiousness is d iffe ren t" [61]

Nervousness of 
Participants (Old and 
New Model)

Despite the change in model design, the incidence of recordings of the 
participant being nervous (although the number is relatively small) did not 
change greatly. Yet the factors contributing did change. In the old model, the 
cause was the side rims; in the new model, it was the change of colour and its 
similarity in colouring to most flooring -  both of which related to the 
transition of the participant's feet from a place of security (floor) to a base 
placed on the floor surface.

Old Model: "... cautious stepping onto the baseplate, placing [their] feet 
between the raised side rims." [3]

New Model: "Colour o f baseplate is too similar to flooring, difficult to 
judge the difference between the floor and baseplate -  cautious stepping 
onto stadiometer." [60]
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Headplate (Old and 
New Model)

For the majority of participants using the old model, the size of the headplate 
was sufficient for body shape and resulting stance, except for two 
participants, where it was noted that the headplate could have benefited 
from being slightly longer in length (wider body shapes).

Old Model: "Due to wider body shape [abdominal and hip area], it would 
have been useful i f  the headplate could have been longer and baseplate 
bigger." [56]

In the new model, the headplate was also sufficient for most participants 
except for one, due to the same reasons mentioned above for the old model. 
However, the reduced size of the headplate in length and diameter was 
reported frequently as an observation; it was also observed that the new 
model might not take account of the different body shapes and resulting 
stances of an older population.

New Model: "Headplate seems significantly smaller in width and length, 
which does not provide the same space fo r  an adult population or stance 
which might be dictated by weight distribution e.g. more weight around 
the middle to lower back area may push people out further. 1 am not sure 
i f  this headplate will adequately support these people, where valid 
measurements could otherwise be obtained. It still may not be possible in 
all situations, like this visit -  as other factors also made the measurement 
unfeasible irrespective o f the headplate."  [69]

Theme Contextual Details & Analytic Memos

Extra Guidance and 
Support from 
Researcher Needed

In a substantial number of cases, extra guidance and support was required 
and provided by the researcher (most observations related to the 
participant's stepping onto the stadiometer).

"Participant jus t needed a little more guidance and support stepping onto 
the baseplate but was very much able to complete the rest 
independently."  [70]

"Second demonstration - particular emphasis was placed on the 
importance o f slowly stepping onto the stadiometer, and keeping their 
legs straight and feet f la t on the base during the measurement." [38]

Time of Measurement
In some cases, it was observed that the time of day may affect outcomes, 
which reaffirms the importance of the instruction to secure appointments as 
early in the day as possible.

"Although the 2nd and 3rd measurements were valid, we need to consider 
the time o f day that height measurements are taken [possible diurnal 
effect]. If height was measured in the morning would it  yield a significantly 
higher reading ?" [73]

"Time o f measurements (late evening) needs to be considered."[13]

Also of note, the rate of invalid height measurements was greater from mid
afternoon onwards (3.00pm) compared to those taken earlier in the day 
(before 2.59pm) in the first (60%; n=9 vs. 40%; n=6) and second (73%; n=8 
vs.27%; n=3) series of measurements.
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Space as a Concern
During some visits, space was recorded as a concern for this measurement;

"Very tight space -  it made the measurement process a bit more 
awkward. The living room was not suitable as it  was carpeted and there 
was no other suitable space but the kitchen." [1]

Other Observations
Other factors recorded infrequently included the floor level (e.g. importance 
of the instruction in the protocol to  check the levels); the impact of 
participants wearing trousers (e.g. need to ask the participant to tuck the 
bottom of their trousers into their socks, so the position of their heels is in 
full view); the participant being distracted by other things going on in the 
vicinity, and the weight distribution of the participant (e.g. body shape 
affecting the participant's stance).

Theme Contextual Details & Analytic Memos

Styloid Process 
Difficult to Locate

The most frequently cited problem experienced with this measurement was 
the difficulty with immediately locating the Styloid process due to the 
distribution of tissue surrounding the wrist and the immediate area of the 
Styloid, which resulted In the bone not being as prominent.

"Styloid process was not found immediately due to (excess) tissue in this
region."  [39]

"Left styloid process took longer than the right to find ." [27]

*AII cases: Review of the codes in this category, cross-referenced with 
quantitative information (n=16), showed that 100% (n=8) of the cases with 
known measured BMI scores (n=8) were overweight or obese, and the 
majority, 63% (n=5), were aged between 40 and 59 years. Similarly, when 
cross-referenced against known self-report BMI scores (n=10), all were 
overweight and obese, and 70% (n=7) of them were aged between 40 and 59 
years. The majority of those with unknown measured BMI scores (n=8) and 
this cited problem, difficulty locating the Styloid process, were aged between 
40 and 59 (63%; n=5), while for unknown self-report BMI scores (n=6), 50% 
also fell into this age category (n=3).

**Participants with Down syndrome (DS) only: For half of the participants 
w ith DS (50%; n=5) in the study (n=10), the styloid process was difficult to 
locate but, similarly to other participants, valid readings were achieved. On 
review of the codes in this category (n=5) against known measured BMI 
score, four of the participants were overweight or obese, and the majority 
were aged between 40 and 59 years (80%; r?=4). The fifth  participant's self- 
report BMI score was within the obese range.

Arm Movement 
Hampered Timing of 
Reading

Although fewer, a significant number of observations noted the movement of 
the participant's arm as a difficulty in terms of taking the actual reading, but 
often after further interaction or support a period of rest followed, if it did 
not happen naturally. In some cases it was also noted that a shorter 
segmometer would have responded more easily and faster to the movement 
of the participant's arm and rechecking of the landmark sites.
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"Participant needed more support from  proxy, as [they] were moving 
[the ir] arms a lot before the reading. With support from  proxy and 
interaction ongoing during the measurement, the reading was possible." 
[10]

"Moving slightly but the participant had periods o f no movement." [34]

Wheelchair and 
Seated Position 
Delayed Reading

Again, although less than with the main cited difficulty, there were a 
significant number of cases where participants in wheelchairs (n=8; 42%) 
and/or in a seated position experienced problems if arm-rests existed and/or 
they needed support. In both situations there was often limited room for the 
participant to adjust and/or for the placement of the segmometer at the 
landmark sites, which increased the time needed to prepare and take the 
measurement readings. Both the theme of "restricted space as a barrier" and 
"segmometer too long" emerged on further coding this observation (see 
Section 2b for further details on both themes).

"Difficult to measure in seated position with segmometer length (high 
arm-rests), especially when the participant also needs support - very little  
room." [47]

"Segmometer needs to be smaller fo r  people in wheelchairs -  little room 
available to adjust with arm-rests." [51]

Did Not Fully 
Understand the 
Instructions

In a small number of cases the participant did not fully understand the 
instructions:

"Measurements were taken consecutively in groups o f firs t measure left 
and right and then 2nd measure left and right as [they] did not fu lly  
understand that we would do one set a t a time and repeat and also got 
the feeling we may not get all completed."  [48]

"Support needed -  participant placed arm in position but did not fu lly 
understand that it  needed to rest in that position fo r  a short period."  [52]

Breathing Pattern
In a very small number of cases, the influence and effect of the participant's 
breathing pattern at the time of the measurement reading was highlighted. 
The importance of taking the reading at the end of a normal expiration needs 
to be highlighted in both the protocol and training. The variance ranged from 
0.1cm to 0.4cm and was influenced by their breathing pattern.

Theme Contextual Details & Analytic Memos

Segmometer too long
The most cited difficulty was the length of the segmometer:

"A smaller segmometer would be useful when in a restricted space and 
when the participant prefers or needs to sit to have the measurement 
taken, as the current length gets in the way o f the seat, i f  the participant 
cannot adjust and with adjustment it  may not be enough with chair type 
(e.g. narrow, arm-rests e tc)."[31]

The positioning of the participant was central to this reported problem, 
where the participant was seated (e.g. wheelchair or chair) or lying down, 
thereby restricting space:
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"/A shorter segmometer would have made it  easier as the participant was 
lying in bed." [41]

"A shorter segmometer would be better to accommodate people sitting in 
chairs when there isn't a lot o f room [and/or i f  they are unable to 
adjust]."[14]

Restricted Space -  
Poor Performance

Allied to the previous reported observation where the participant's position 
created a space problem was the physical space in which some 
measurements were taken:

"Room very small (bedroom) with participant, proxy, myself and another 
support worker in the background (doorway) observing and with the 
participant sitting in a chair close to the wall, it didn't leave a lo t o f room."  
[53]

"A shorter segmometer would have been useful as the participant was 
unable to adjust seated position -  very limited room." [74]

Wheelchair Use -  
Poor Performance

Space problems as reported where the segmometer was too long were 
universally difficult when there was a wheelchair involved:

"Segmometer needs to be shorter when measuring participants in a 
wheelchair" [18]

"A shorter segmometer needed fo r  measuring people in wheelchairs."  [20]

Theme Contextual Details &  Analytic Memos

Participant Adjusted 
Position

The most frequently cited observations -  of equal proportion to the category 
"type o f guidance from  proxy" -  were of a positive nature, where the 
participant could alter position while seated:

"Chair caused no restrictions (no arm-rests). The participant just needed a 
little extra guidance on which arm was firs t but was able to complete 
independently."  [71 ]

"Chair was suitable and the participant was able to adjust fo r ease o f 
measurement, so no problems were encountered with the equipment." 
[46]

No Obstruction with 
Seating

In a slightly smaller but significant number of positive observations, the 
researcher reported no restriction with seating. There were restrictions; 
however, when the chair had arm-rests (see Section 2b and the last theme 
discussed in Section 2c).

"There was plenty o f room fo r  [them] to adjust seated position, no 
problems with this position. Styloid process was very easy to find. 1 asked i f  
they would prefer to sit fo r  this measurement to rest their ankle and [they] 
said yes." [33]

"No restrictions with chair (1st measurement)." [45]
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Extra Guidance from 
Researcher Needed

In some cases, extra guidance was required and provided by the researcher:

"Participant only needed guidance (arm needed), able to do 
independently" -  Participant with a moderate level o f intellectual 
disability [42]

"Participant needed some further guidance from me but once shown 
again was able to do independently" -  Participant with a severe level of 
intellectual disability [75]

"Participant needed a bit more support on the position o f their arm but 
seemed to understand request (and measurement) from the 
demonstration and showcard" -  Participant with a severe level of 
intellectual disability [46]

Arm-rests Caused 
Restrictions

There were several recoded observations where not having arm-rests was 
recorded as the reason the measurement could be completed without 
difficulty; these notes were coded to "arm-rests cause restrictions":

"Participant was able to adjust in seated position and seating had no 
restrictions (arm-rests)."  [72]

"Participant was able to adjust seating position so there were no 
difficulties with equipment and the chair had no arm-rests." [70]

Theme Contextual Details &  Analytic Memos

Arm Movement 
Hampered Reading

The most frequently cited problem experienced with this measurement was 
the movement of the participant's arm, often slightly, when taking the 
reading and then rechecking that the tape had not moved off the landmark 
side. However, similarly to the ulna length measurement, a period of rest 
followed, often after further interaction or support if it did not happen 
naturally.

"Participant needed support o f proxy, kept moving arms. [They] moved 
less on second measurement. Readings were taken when [their] arm 
wasn't moving."  [10]

"Participant moved arm very slightly during 2nd part o f measurements." 
[52]

Wheelchair Position 
Delayed Reading

There were some observations where locating the acromion bone and/or 
placing the segmometer with participants in wheelchairs were reported as 
problems, due to restrictive space and the longer-than-needed segmometer. 
In one of these observations, the participant had the measurement taken on 
the right side as they leaned too much to the left and it was not possible to 
locate the landmark.

"Acromion bone is not as easy to locate when the participant is in a 
wheelchair."  [2]

"... segmometer difficult to position due to wheelchair." [18]
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Negotiating with the 
Participant

Of equal proportion to  the previous observation, negotiating w ith the 
participant was recorded a number o f times during this measurement:

"Participant requested fo r  the 2nd measurement to be taken a fte r the firs t  
one. 1 said tha t this was no problem but tha t we w ill let [the ir] arm relax 
fo r  a m inute and then take the 2nd measure (this allowed fo r  the removal 
o f the landmark, some conversation and break between measures, 
although taken consecutively) -  the partic ipant agreed." [39]

"Participant did no t w ant any delays when the tape was placed on [the ir] 
arm. Measurement was taken as quickly as possible." [47]

Other Observations
In a very small number o f cases, the participant did not fu lly  understand the 
procedures and needed support from  the proxy to  make adjustments. 
However, in one case where this occurred, the  proxy's negative support did 
not provide the optimal measurement conditions (see Chapter 4, Section 
4.3.3.3 [k(ii]). Limited space and unsuitable clothing (e.g. long-sleeve shirts or 
tigh t garments around the acromion bone) were also noted as not ideal fo r 
the measurement, and more tim e was required to  make the adjustments 
needed. Both of these items also made it d ifficu lt to  locate the acromion 
bone, as well as the extra tissue in this area in a small number o f cases.

Theme Contextual Details &  Analytic Memos

SegmometerToo
Long

As was the case w ith the previous ulna length measurement, the segmometer 
was found to  be too long in many instances, particularly where the 
participant was using a wheelchair.

"A shorter segmometer is needed fo r  measurements in a seated position 
when adjustments can't be made easily by the partic ipant o r are not 
possible." [53]

"When we go t to this measurement each time, [the ir] seating position 
changed -  lying back in the chair slightly a fte r ulna, which would have 
been okay i f  the segmometer was shorter -  took a b it o f adjusting to 
adequately get i t  positioned." [77]

Problems with 
Wheelchairs or 
Seated Position

As w ith previous measurements (ulna length), taking the  measurements w ith 
the participant in a wheelchair or seated position w ith restricted space or 
room fo r adjust was regularly recorded as problematic due to  the  length of 
the segmometer.

"Segmometer needs to be shorter fo r  using w ith people in wheelchairs."
[18]

Problems with Lying 
Position

In tw o cases, the participant's lying in bed raised a sim ilar consideration:

"Segmometer needs to be shorter, (lying) partic ipant unable to adjust 
positioning which resulted in the measurement being attem pted but not 
obta ined." [22]

"A shorter segmometer would have made the measurement easier. 
Participant is very thin so acromion bone was easy to locate (lying 
position). 1 am not sure i f  this measurement would be as easy i f  the person 
was in the same position bu t had excess tissue in this area and were 
unable to adjust fo r  the segmom eter." [41]
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c) Any Other Information -  MUAC Measurement

1 Theme Contextual Details &  Analytic Memos

Unsuitable Clothing
In a substantial number of cases, the participant's clothing (restrictive 
shirt/top covering all or some of the upper landmark area, acromion bone) 
was recorded as a source of difficulty -  mostly as a barrier to completing a 
valid measurement;

"Participant did not have suitable clothing on and despite the best efforts 
o f the participant and proxy it  wasn't possible. If suitable clothing had 
been worn, a valid measurement could have been possible." [31]

"Unsuitable clothing [less restrictive shirt/top from  the upper to lower arm  
area needed] -  had suitable been worn a valid measurement could have 
been possible."  [37]

The following observation reflects the benefits of suitable clothing being 
worn:

"Loose clothing makes such a difference, all landmarks were so easy to 
locate." [45]

Participant Adjusted 
for Segmometer

As with previous measurements (ulna length), there were many positive 
observations of the participant adjusting position for the segmometer:

"Same as ulna length, the participant was able to adjust and chair was 
suitable." [65]

"Participant only needed a bit more guidance from me about 1st position 
and then moved onto 2nd stage on [their] own, when needed." [74]

Significantly linked to the adjustments made by those in a seated position 
was the frequently recorded observation that suitable chairs (e.g. no arm
rests) did not cause restrictions but that a shorter segmometer would aid the 
measurement process and reduce the adjustments needed.

"... was able to adjust where needed and there were no restrictions with 
the chair." [62]

Participant's Position 
as a Factor

However, there was a similar level of recordings of the participant's position 
as a factor that impeded, though it did not prevent, a valid measurement:

"Participant was seated fo r  this measurement as it  was a very hot day. If 
the conditions were cooler, the standing position would have been 
possible. In the seated position, the participant adjusted (themselves) 
slightly to maximize the positioning o f the segmometer."  [58]

Participant's Weight 
as a Factor

Some observations were recorded noting that, where the participant was thin 
or slender, the acromion bone was easy to locate:

"Participant is very thin so the acromion bone was easy to locate." [41]

"Participant very thin -  i t  was easy to find  the acromion border."  [18]

For those who were heavier and with extra tissue in this area, locating the 
acromion bone could be more difficult and take more time, as noted in 
Section 2(a).
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Other Observations
In a small number of cases, the participant needed some further guidance 
from the researcher during the measurement on the positioning of their 
arms. This and an administration issue -  where the appointment card did not 
arrive, resulting in the participant not receiving the final reminder to wear 
loose clothing -  made up the small remainder of observations.

Theme Contextual Details &  Analytic Memos

Negotiating with 
Participant

As noted for previous measurements (e.g. mid-upper arm circumference), 
negotiating with the participants was a feature of this process in several 
cases:

"At the end o f the 2nd measurement, the participant seemed to be getting 
bored, but when checl<ed if  [they] were happy to continue [they] said 'yes'.
1 reminded the participant that [they] can change [their] mind at any stage 
and just let me !<now and replied 'okay'. Measurements continued..." [39]

"During the 1st visit the participant started to get tired and 1 suggested 
that we finish the remaining measures on the 16.08.10 including weight, 
participant agreed and expressed [their] appreciation fo r  flexib ility." [62]

"... put their shoes back on after 2nd MUAC and wanted to keep them on 
fo r  this measurement. Didn't want to get shoes weighed separately [after 
the measurement] but then decided to take them o ff and get weighed 
without shoes." [76]

Refused to Remove 
Footwear /  Clothing

In a number of cases, participants wanted to keep their shoes on for this 
measurement, and in one case, their jumper; the items were weighed 
afterwards and the relevant subtractions were made:

"Participant wanted to keep [their] shoes on but was willing to have them 
weighed a t the end o f the visit." [19]

Looking Down or 
Moving Feet

Some observations reported that participants looked down or moved their 
feet to see the result of measurement, which increased their reading. In 
response to this problem, a picture of the study logo was held in front of the 
participant to keep their focus forward.

"Participant tended to look down at the measurement reading. As a result, 
1 used the picture o f a logo to distract attention straight ahead." [24]

Other Observations
Two other observations concerned the measurements being taken on a very 
slight slope (floor not exactly level but 75% of the spirit-level bubble 
remained within the two lines of the gauge), and measurements being taken 
consecutively, as the participant spends most of the day in bed and it was not 
appropriate to complete any other way, highlighting the value of the 
flexibility accounted for in the protocol.
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b) Description of the Equipment Problems -  W eight Measurement

Theme Contextual Details &  Analytic Memos

Logistics as a Factor 
with Wheelchair Scale

The single biggest recorded difficulty with equipment in the weight category 
was w ith the logistics of transferring and moving the wheelchair scale, often 
Into confined spaces:

"Wheelchair scale took about 15 minutes to set up [transfer from  car to 
calibration checks] -  not easy lifting it out o f the car on my own -  this 
scale is not feasible fo r  wider roll-out except fo r  clinic-style set-ups. Since 1 
was unable to prop the door open o f the unit, it  took several trips to get 
the equipment in. The only advantage is that once they are set up, they 
will be used by several participants during this visit and most importantly, 
very feasible to measure."[2]

"Set-up o f wheelchair scale took a little over 15 minutes [  transfer from  car 
boot to calibration check]. Room very small with furniture -  had to 
adjust/move pieces so the scale could be feasibly placed in the room. No 
parking nearby which meant 1 had to pull up as close as 1 could and then 
drop o ff the scale, go and park and quickly go back to the scale and move 
it  into the unit -  not ideal, particularly by oneself "  [19]

Space as a Factor with 
Wheelchair Scale

Physical space was recorded as problematic in many observations:

"Wheelchair scale may have led to a valid measurement but 1 am not sure 
o f the feasibility o f setting up the scale in this room re: location o f the plug 
to connect the portable monitor. The participant would have had to turn 
around to step o ff or step backwards and while [they] had no difficulty 
walking forward with support, side stepping or stepping backwards 
appeared more d ifficu lt"  [35]

"... room very small with furniture -  had to adjust /  move pieces so the 
scale could be feasibly placed in the room." [19]

"... measurement process took longer, with adjustments needed in the 
room." [53]

Other Observations
A small number of observations related to a technical issue with the 
wheelchair scale (needed to reset the scale and repeat the calibration check 
during the set-up phase), and the participant's ability to stand and walk being 
inconsistent with the interviewer's notes on the Measurement 
Communication Form. As a result, the correct scale (i.e. wheelchair scale) was 
not initially set up. However, where possible, the right scales (wheelchair and 
flat scales) were set up (in all but one case; the location of the plug for the 
wheelchair scale was not suitable for the set-up required).

"The numbers on the wheelchair scale kept jumping while the participant 
was on the scale yet they were not moving -  re-checked calibration and 
restarted, all okay." [11]

"Interviewer reported the participant to be very steady walking and standing 
but that was not my experience and noted this shortly after the visit began. As 
a result, 1 went and got the wheelchair scale [fla t scale uncomfortable fo r  
participant] but getting and setting these up added 20 minutes to visit, as 
there was no parking nearby."  [28]
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c) Any Other Information -  Weight Measurement

Theme Contextual Details &  Analytic Memos

Wheelchair Scale 
Already Set Up by 
Researcher

After the most frequently cited observation (i.e. type of guidance from 
proxy), observation of the use and benefits of the w/heelchair scale compared 
to the flat scale followed, in relation to participants w^ho were not 
wheelchair-users but used this scale as it was already set up. The wheelchair 
scale was used by all participants when it was set up for wheelchair-users at 
the relevant locations.

"Wheelchair scale already set up, so no time wasted" [21 ]

"...easy transition between measures." [7]

"Used the wheelchair scale as it was already set up, participant had plenty 
o f room to adjust -  this scale is ideal fo r  all participants i f  they were only 
easier to transport." [68]

"Wheelchair scale is ideal fo r clinic settings."  [75]

None of these participants except for one required support when stepping on 
or off the wheelchair scale. Some of them might have needed support If the 
fla t scale had been used.

"Used the wheelchair scale -  already set up for another participant 
(wheelchair-user); no support was needed getting on or off the scale.
They used the bar to assist themselves onto the scale and released at the 
time of measurement." [52]

Weight of Wheelchair 
or Seat

Similarly, a substantial number of observations concerned the methods used 
to obtain the weight of the participant's wheelchair or seat used, where 
required. The methods fell into three categories: the wheelchair was weighed 
before or after use, where feasible [seats were weighed before use]; proxy 
reported the weight of the wheelchair from records; or the weight was taken 
from the manufacturer's stamp, if provided.

"Weighed wheelchair before the participant was transferred into it  fo r  the 
visit." [41]

"Weighed the seat before the participant got up to use the scale." [53]

Of note, all the preparatory wheelchair transfers fo r the visit were completed 
by the proxies, where required. However, with the participant's permission 
and where support was required, the researcher assisted participants on and 
o ff the wheelchair scale (see theme below).

Researcher 
Supporting the 
Participant onto the 
Scales

Several observations of the researcher supporting the participant moving on 
or off the scales (wheelchair and flat scales) were recorded:

"Participant needed some support stepping onto the f la t scale but steady 
on scale -  but did look down at feet but distraction o f study logo diverted 
attention." [25]

"Participant used the wheelchair scale but was able to stand comfortable; 
[they] did not want to sit down on a chair. Held bar with one hand. Gave 
[them] a little b it o f support stepping on and o ff scale but otherwise was 
able to complete independently."[65]
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Participant's Shoes as 
a Factor

In cases where the participant wanted to keep their shoes on it was noted 
that a protocol to weigh the shoes separately should be in place; this process 
was followed in these instances:

"Note fo r protocol: I f  the participant wants to keep their shoes on fo r  the 
measurement although not ideal, ask them i f  they would be willing to get 
their shoes weighed at the end but note that the timing o f this request will 
depend on each individual." [19]

"Wanted to keep shoes on fo r this measurement but agreed to get them 
weighed separately afterwards." [52]

Other Observations In one case, oedema was observed on the lower part of the body, particularly 
around the ankles and feet, during the measurement; the participant and 
proxy were aware of this. In another case, the participant's weight was a 
matter of concern:

"Spoke to sta ff [x2] about the participant's weight and asked i f  a dietician 
was involved, and one is involved. 1 also mentioned the importance o f 
hydration and it was noted that there is a flu id  chart in place and that 
sta ff are monitoring weight loss. Staff was very open to the concern 
expressed." [41]

The importance of checking the floor level during the set-up stage was noted.

"Using the spirit level, 1 tested the f la t scale in number o f locations around 
the room as the floor was uneven in several places until a suitable location 
was found (within the limits set). This visit reinforces the importance o f 
checking the levels." [12]

Theme Contextual Details &  Analytic Memos

Clothing Hampered 
Process

The most frequently cited problem experienced with this measurement was 
difficulty with clothing, which related to either its unsuitability or there was 
more than a single layer worn on initial measurement; the measurement 
then had to be repeated over a single layer only, with the participant's 
permission.

"Clothing type was not great -  polyester top, measuring tape kept 
slipping." [1]

"Although participant/proxy indicated clothing was a single layer it  didn't 
feel like it, which was later confirmed following a repeat demonstration, 
the raw figures were not reported. The fina l readings were taken over a 
single layer (vest)."  [26]

The following associated recommendation was reported in one of the 
observations recorded:

"...consider measuring clothing thickness at the beginning o f the WC 
measurement as opposed to the end fo r  future roll-out, so the number o f 
layers can be verified then." [16]
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Movement Hampered 
Reading

Slight movements among participants were recorded as a problem during this 
measurement, which required the landmarks to be re-checked and/or the 
reading to be taken at a period of rest that, if it did not happen naturally, was 
often supported by further action by the proxy. Movement mainly consisted 
of adjustment of feet and/or leaning slightly.

"Briefly started on the right side but changed to left side as the participant 
leaned slightly to the right, so left was more appropriate." [40]

"Left leg shaking slightly (less than before the measurement) -  took 
reading a t the point when the participant moved least." [70]

Difficulty Locating the 
Iliac Crest

Of equal proportion to the previous observation, it was noted that the iliac 
crest was not found immediately, which was often linked with extra weight 
among participants around the abdominal area, but such situations were 
handled with great sensitivity. The other reason for the iliac crest being 
difficult to locate was the iliac crest falling parallel to the participant's 
waistband.

"Iliac crest was not located immediately due to tissue in this region, but 
was found -  took a short rest break between tries (approx 1 min) to allow 
the skin to relax, so the participant did not get uncomfortable. Managed 
sensitively like all measurements."  [36]

"Weight distribution around the abdominal area can influence whether 
the iliac crest can be located or not [e.g. the more tissue in the area, the 
greater the difficulty]."  [66]

Position as a Factor
In a few cases, due to the extent of leaning or for ease of administration 
based on the participant's stance, the position of the measurement was 
changed from the right side to the left side, which supports the planned and 
specified flexibility detailed in the operational protocol. In one case, the back 
of a chair was placed in front of the participant to assist a standing position.

"Measured on the left side, as they leaned to the right so difficult to locate 
iliac crest." [40]

"Participant leaned slightly to the right and the proxy stood to the right o f 
them fo r  support when needed, so the measurement was taken on the left 
side." [35]

Other Observations
In a small number of cases, the participants were very aware of the timing of 
the measurement reading, which resulted in them not exhaling fully; with 
additional engagement, regular breathing patterns were established and the 
readings were taken. The importance of monitoring the breathing patterns of 
the participant was noted in one case:

"Participant was initially very conscious o f measurement reading being 
taken, as they were holding their breath/not exhaling fu lly  at the 
beginning o f each measurement but was interactive and after some time 
they got distracted from  the measurement." [13]

Lastly, similar to other measurements, small spaces with limited room for 
manoeuvring around the participant was noted as a barrier to maximising the 
administration of this measure.
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b) Any Other Information -  WC Measurement

Theme Contextual Details & Analytic Memos

Clothing as a Factor
The most cited observation in the 'any other information' category related to 
the participant's clothing being unsuitable for the WC measurement.

"Polyester clothing is not suitable fo r the waist circumference 
measurements. Despite my best efforts, 1 was unable to keep the tape 
from  slipping and then the tape was being held by the proxy, and this 
meant that we did not get a valid reading." [8]

"Measurement was over two layers. Even though 1 checked with the 
participant and one layer o f clothing was confirmed by them, they also 
had a vest on which 1 noted when 1 measured the thickness o f their t-shirt 
at the end o f the visit [16]

"Jeans are unsuitable..." [33]

"... also need to add the avoidance o f suspenders on the appointment 
card beside belts in the fu ture ." [72]

Ninety-six percent (n=50) of participants that attempted the WC 
measurement complied with the request to avoid wearing jeans, the 
remaining 4% (n=2) did not comply.

Other Observations
The importance of managing this measurement in a sensitive manner and of 
including it not only in the operational protocol but also in training was 
noted:

"Iliac crest not found immediately -  had explained to the participant that 
i t  isn't always possible, as the bone can be hard to locate but that we 
could give it a try i f  they were willing. It is so important that sensitivity is 
exercised during this measurement and it  will also be important to include 
this item as a factor in future training as well." [37]

"Iliac crest was not found immediately due to extra tissue in this area. The 
measurement was managed sensitively like all measurements." [56]

For one participant who got distracted easily, the researcher placed the back 
of a chair within the measurement area and invited them to hold onto it for 
support during the measurement. In response, the participant held onto the 
back of the chair and looked forward.

Theme Contextual Details & Analytic Memos

Negotiation w ith 
Participant

The most frequent observation noted concerned negotiating with the 
participants, particularly as this measurement was the last one at the end of 
the first and second series of measurement readings.

"Continued positive interaction throughout this measure led to valid 
readings, particularly as the participant's interest in the visit was fading by 
the 2"'  ̂series." [55]
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Weight Distribution
Two observations were recorded where the participant's weight distribution 
in the abdominal area extended to the hip circumference area, which 
increased the time required to make the adjustments needed for positioning 
the tape measure.

"Due to the weight distribution in the abdominal area which extended to 
hip circumference, positioning o f the tape took longer than usual, [slid] o ff 
during the placement stage when the participant moved slightly -  tape 
repositioned." [12]

Leaning to Right
Similarly, two observations noted that, where the participant leaned slightly 
to the right, the measurement was taken on the left side.

"Stood to the left o f the participant and took that measurement a t this 
side, as [they] leaned to the right and proxy stood beside the participant 
fo r  support" [35]

Other Observations
In one case, the participant moved slightly to see what the researcher was 
doing but, following interaction, maintained the desired position. Also in one 
case, due to unsuitable clothing (i.e. polyester clothing making the landmark 
area slippery) the support of the proxy was required.

"Participant needed support o f proxy, as their clothing needed to be 
adjusted. If  clothing was suitable, the participant could have completed it 
with no support." [26]
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Appendix 35 -  Supplementary Qualitative Data on the Measurement Visit

Feedback, Observations or Reflections from the Measurement Visit

Theme Contextual Details & Analytic Memos

Briefings and 
Demonstrations 
Worked Well

The single most cited observation was that briefings and demonstrations 
w^orked w^ell and w/ere well received irrespective of the participant's level of 
intellectual disability.

“Briefings and demonstrations well received and worked well. 
Showcards were used just as general reference to the stages only." [1]

"Participant really liked the demonstrations and showcards. Proxy 
noted how well [they] understood the briefings and demonstrations 
and was surprised at how much [they] participated in the session e.g. 
pointed to their wrist bone." [6]

"Participant was very happy to take part, very chatty! Briefings and 
demonstrations were well received. [They] liked the showcards and 
followed the steps listed." [9]

"Briefings and demonstrations were well received. Participant did not 
require any support, there was no proxy present but s ta ff support was 
available i f  needed. Participant liked the showcards, said they were 
clear and followed the steps listed as 1 went through the briefing and 
demonstration." [72]

For those with limited or no verbal communication:

"Adapted briefings and demonstrations were well received. 1 am not 
sure how much the participant understood but [they] got the key 
messages i.e. was able to complete the ulna length and MUAC 
measurements independently."  [50]

"Adapted briefings and demonstrations were well received. Participant 
was able to be weighed with no support and also understood what to 
do fo r  ulna length measurement, but [they] did not understand the 
length o f time they needed to keep their arm positioned fo r  the 
measurement -  proxy assisted."  [52]

"Participant was mostly non-verbal, had a few  words. Adapted the 
briefings but 1 am not sure how much [they] understood. The 
participant did look at the showcards from  time to time and watched 
the demonstrations -  seeing what to expect. The proxy guided them 
through most o f the measures. Participant clearly communicated that 
[they] did not want the second height measurement." [25]

"Participant mainly used gestures and non-verbal signs during the visit. 
[They] seemed to understand nearly everything 1 was saying, only 
adapted the briefings slightly. The demonstrations were well received." 
[77]
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Participants' Level of Interest in the Materials
The incidence of a poor level of interest was relatively very small. In the main, 
the materials refer to the showcards used during the visit (briefing stage before 
each measurement), the accessible booklet Keeping Well (DSS 2007) and the 
accessible Measurement Information Record Card, which details the 
measurement results (both were given to the participant towards the end of the 
visit).

"Participant seemed to like the materials, was flicking through 'Keeping 
well' while 1 was recording information in the results booklet and the 
record card." [56]

"Participant was looking at the showcards when 1 was recording the 
readings and a t the end o f the visit [they] were flicking through the 
'Keeping well' booklet."[51]

"Participant liked the booklet and the record card and asked fo r  it all to 
be placed in an envelope fo r safe keeping until they get home". [63]

Participant 
Understood and 
Communicated

Similarly there were high levels of observational data recorded of participants 
demonstrating a clear understanding and communicating that understanding 
during the measurement process.

"Participant was in good form, hard o f hearing but could communicate 
and understood the process. Briefings and demonstrations were well 
received and liked the showcards and materials." [5]

"Participant was happy to take part, initially thought 1 was the 
chiropodist when we met in the living room but looked at the 
appointment card and knew that 1 was here fo r  the measurements. 
[They] were very interactive throughout the v is it."[11]

"Participant used gestures and sounds mainly during visit; [they] liked 
the showcards, by facial expressions and hand gestures towards the 
cards. The participant appeared to understand the adapted briefings 
and demos (watched me)." [42]

Proxy and Staff 
Fully Engaged

Proxies and staff were noted as being generally helpful and fully engaged in the 
processes.

"Proxy interested in the study and glad that they are helping out." [1]

"Proxy said the description and approach taken was very good and 
really empowered the participant before the actual measurements 
began." [6]

"Participant appeared to really enjoy the visit and interaction. [They] 
stretched [their] arm out to give me a hug at the end o f visit. A ll very 
welcoming, sta ff assisted in any way they could." [20]

"Prior to the participant's arrival a senior member o f s ta ff said that the 
success o f the visit will depend on the participant's mood and he may 
not wish to take part, 1 said that we will take it a step at a time and 
that i f  they do not wish to proceed or want to stop this will be fu lly  
respected -  visit went really well, a ll measurements completed." [44]
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Participant -  Level 
of Understanding 
and Modes of 
Communication

Of equal proportion to the previous observation, there were several instances, 
mainly involving participants with severe and profound ID, where their level of 
understanding of the adapted briefings and demonstrations was unclear, but 
non-verbal communication, such as gestures, were used by many of these 
participants. This assisted in the assessment of support needed during the 
measurement and, most importantly, the assessment of their assent to 
participate in each eligible measure.

"Participant was non-verbal, required assistance from  proxy 
throughout the visit. 1 am unsure about how/ much o f the adapted 
briefings and demonstrations the participant understood but they 
lool<ed a t showcards a few  times." [10]

"Participant was non-verbal during visit, did mal<e gestures -  seemed 
happy to take part, was hiding behind [their] arm and then moving it  to 
see i f  1 was looldng and then smiling." [21]

"Participant was non-verbal, smiling and looking at what 1 was doing, 
seemed happy to be taking part, good form. Held the showcards while 1 
was doing the adapted briefings and demonstrations -1  am not sure 
how much they understood e.g. did not understand ulna length and 
position o f arm or the position o f arm fo r  the firs t part o f the MUAC 
measurement..." [23]

Participant Enjoyed 
the Visit

As already apparent from the observations quoted previously, it was regularly 
noted in the qualitative observations if the participant particularly enjoyed the 
visit:

"Proxy said the briefings and demonstrations really worked well fo r  the 
participant. [Researcher] Heard the participant repeating '1 enjoyed 
that' and 'she was nice' to the proxy as they went up the corridor back 
to the hall." [29]

"Participant responded well to briefings and demonstrations, and liked 
the showcards. Said [they] enjoyed the visit and liked taking part." [43]

"Participant liked the materials and said i f  he could help out any further 
with the study to contact [them] -  very interested in this aspect and the 
main study. Very welcoming and said [they] really enjoyed the visit, 
learning about the measures and seeing the different types o f 
equipment." [73]

Proxy Distant 
Support Enabled 
Focus on 
Participant

It was noted that, where the proxy limited support to stepping in and out where 
required and, when present in part or fully, stayed in the background when not 
needed, it greatly assisted the researcher to focus on the participant, and was 
noted as very beneficial to the process.

"Staff very welcoming -  did not get involved unless requested e.g. waist 
circumference on bare skin. No assistance required but proxy remained 
in the room -  very limited interaction which enabled the fu ll focus to be 
on the participant." [13]

"No support needed from  proxy except fo r waist circumference on bare 
skin. Proxy remained in the background and only joined in conversation 
where relevant which really supported 110% focus on the participant 
and no distraction fo r  either party."  [29]
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"Proxy present in the room but ju s t in a supportive role/observing -  

allowed a ll the time to be focused on the p a rtic ip a n t"  [15]

Importance of 
Sensitivity

Of equal proportion to the previous observation, the importance of sensitivity 
(e.g. locating specific landmarks) tow/ards the participant was noted in several 
observations under the feedback section of the qualitative observations.

"... excess tissue can make it  d ifficu lt to locate specific landmarks -  it  
was more time consuming and sensitivity is so im portant, particu larly i f  
i t  cannot be found to always say a t the beginning tha t it  is no t always 
possible to fin d  this bone but i f  you are happy we w ill give it  a try. It  is 
critical to emphasise in tra in ing." [1 ]

"Participant seemed unsteady side stepping and backwards (fine going 
fo rw a rd  and standing in one place fo r  short periods) which would be 
needed fo r  height, so 1 sensitively said we would skip this 
measurement." [35]

"A t the end o f the visit. Proxy said 'you were lucky to ge t the 
measurements you did', which supports tha t approach employed to 
take the measurements in this study [e.g. staged release o f 
inform ation, briefings, demonstrations e tc]." [52]

Negotiating with 
Proxy

In a very small number of exceptional cases, it was noted that it was necessary 
to negotiate with the proxy in order to successfully complete the measurement 
process.

"Proxy very welcoming but equally anxious and eager to get the 
measurements completed as soon as possible -  questioned why the 
measurements had to be repeated. Explained the importance o f taking
tw o measurements....Also explained tha t i f  [they -  the partic ipant]
don 't w ant to continue or indicate non-verbally through cues o r body 
language tha t they've had enough this w ill be respected -  proxy was 
happy with this response." [26]

"Throughout the visit the proxy's comments were no t very supportive -  
fo r  example, '[they] w ouldn 't do that', 'why do you need to do it  
twice?', and '[they] w on ’t take o f f  [the ir] jacke t' etc -  to encourage 
partic ipant in the process -  even when comments were deflected it  
continued. As a result, 1 think the partic ipant had enough towards the 
end o f the visit. The other support worker was much more supportive 
and encouraging, where possible. Both s ta ff were very welcoming b u t i  
don 't think the prim ary proxy fe lt  the measurements were im portan t." 
[55]

"A t times i t  was d ifficu lt to maintain d irect dialogue w ith the 
partic ipant while carrying out the measurements, as the proxy also 
engaged in conversation (very friendly). A lthough the dialogue was 
effectively redirected back most times, a spotter/recorder would have 
been useful (i.e. to w rite down the results)." [45]
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Appendix 3 6 -  Key Methodological Reference Materials

Figure 1: Rapid Research Field Tool Developed for Baseline Assessment of Anthropometry

A Rapid Research Field Tool for the Baseline Assessment of 
Anthropometry in Adults with Intellectual Disability

Prerequisite Requirements for Aigorithm Use: Training Completed; Developed, Selected or Adapted Standardised Anthropometric 
Procedures, Inclusive of a Familiarisation Protocol; and Selected Appropriate and Calibrated Equipment.

start Can you measure weight?

Surrogate for Body Mass lr>dex IDS-TILDA Only

Surrogate for Standing Height

Completed'

Completed'

Completed'

Baseline Analysis o f Values (based on tw o  valid readings per measure)

Assess the re liability  o f the  data; compute the mean value and interpret the findings.

Yes*

No Yes

No

Yes’

Yes

Yes

No

No

YesNo

No

Can you measure ulna length?

Can you measure standing height?

Can you measure waist circumference?

Can you measure hip circumference?

Can you measure mid-upper 

arm circumference?

* If tw o  valid readings cannot be secured go to  the  ulna length question. **  If tw o  valid readings cannot be secured go to  the MUAC question. 

* * 'Complete tw o  cycles o f the a lgorithm, where possible, ar>d record the values (valid only) on a Measurement Record Card fo r subjects.
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Figure 2: Self-Report Collection Guide for Height and Weight Data

Value, Source and Reporter (VSR) of Self-Report Height and Weight Data

For optimal reporting o f self-report height and weight data, the identification o f the source and the reporter 

along w ith the value o f each parameter is recommended -  see Figure below.

Self-Report Height

Value

Meters 

Feet and Inches 

Centimeters

Value

Kilograms

Stones and Pounds

Pounds

Source

Memory

Records

Value Dated: (1) < 6 months; (2) ^ 6 
months to s i  year ago; (3) > 1 to S 2 
years ago; or (4) > 2 years ago

Measured

%

By Whom: (1) Participant; 
(2) Proxy; or (3) Other

Value Dated: (1) <6 months; (2 )^  6 
months to S 1 year ago; (3) > 1 to S 2 
years ago; or (4) > 2 years ago

Measured

By Whom: (1) Participant; 
(2) Proxy; or (3) Other

Reporter

Participant

Proxy*/Other

Relationship to  Participant: Specify

Self-Report Weight

Source

Memory

Records

Participant and 
Proxy/Other

Relationship to  Participant: Specify

Reporter

Participant

I

Proxy’ /Other

»

Relationship to Participant; Specify

Participant arid 
Proxy/Other

Relationship to Participant: Specify

VSR Example

5ft 3inch, Memory 
Recall, and Participant.

y ^ ^ | 8 6 k g .  Records 
(dated < 6 months), and 
Proxy/Other (Parent).

•Proxy = Family member or support worker
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Figure 3: Blueprint of the Methods, Instructional Materials/Procedures and Guidance

•  Text/verbal symbols

•  Pictures/visual symbols

•  Photo

•  Consent form*

•  Information booklet*

•  Guardian agreement form & leaflet

•  Text

•  Visual

•  Text/verbal symbols • Briefing by interviewers •  Verbal

• Pictures/visual symbols • Measurement Information Booklet* •  Text

• Photo •  Visual

• Text/verbal symbols

• Pictures/visual symbols

• Photo

• Key reminders via telephone

• Appointment card with reminders*

•  Verbal I
•  Text

•  Visual 1

• Text/verbal symbols • Researchers ID • Verbal

• Pictures/ visual symbols • Ice-breaker dialogue • Text

• Photo • Briefings by the researcher ‘ Visual

• Demonstrations • Measurement showcards* • Manual

• Direct experience • Demonstrations

• Get to  know the equipment

•  Practice option

• Conduct measurements

• Record the results on a record card*

• Explain key learning (debriefing)

Figure 4: Key Influential Factors on Anthropometric Assessment Process

Stnjctural 
Barriers

Environmental
Bamers

Communication
Access

Measurement and 
Familiarisation 

Process

Attitudinal
Barriers

Time Pressure
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Figure 5: General Outline of the Measurement Reporting Cycle

START Selected Measurement

Attempted - Not Obtained

Validity Status

Valid H  Invalid 
Measurement Measurement

Return to Start*

Not Attempted Refused

Return to Start* Return to Start*

Two Rounds of the Cycle Completed 
For Each Measurement

Experience of Using 
Selected Equipment

Any Other Information on 
the Measurement

Next Measurement

* Complete two rounds of this reporting cycle for each measurement, where possible 
Note: Participants may be catergorised differently each round
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