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ABSTRACT 

Purpose and Objectives:  The purpose of this study was to compare participation 

instruments based on the International Classification of Functioning, Disability and Health 

(ICF).  It was hypothesized that information from these instruments would not be equivalent 

due to differences in how the concept of participation was operationalized.     

Methods:  Eleven participation instruments were identified in the literature.  Content validity 

was assessed by mapping the content in 8 of 11 instruments to the ICF classification.  

Individuals treated for spinal conditions at an acute hospital were followed-up and 545 took 

part in the empirical study.  Subjects completed five participation instruments [Impact on 

Participation and Autonomy (IPA), Keele Assessment of Participation (KAP), Participation 

Measure-Post Acute Care (PM-PAC), Participation Objective Participation Subjective 

(POPS), World Health Organization Disability Assessment Schedule II (WHODAS II)].  A 

sub-sample (n=139) was used to assess test-retest reliability.  Measurement properties, 

including score distribution, internal consistency, test-retest reliability, dimensionality, 

convergent/discriminant validity and known-group validity were assessed.   

Results:  The eight participation instruments adequately covered the concept of participation 

but two instruments (Participation Scale, WHODAS II) contained irrelevant content.  In the 

empirical study all instruments demonstrated considerable ceiling effects, except for the 

POPS.  Internal consistency of the domains was >0.70.  The IPA and WHODAS II had the 

highest values for test-retest reliability, with intraclass correlation coefficients >0.70.  The 

minimal detectable change, as a percentage of the scale score range was on average between 

20% and 30%.  A confirmatory factor analysis of the IPA, PM-PAC and WHODAS II 

demonstrated adequate model fit.  Correlations were generally higher among similar domains 
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of the WHODAS II, IPA, KAP and PM-PAC and as expected the lowest correlations were 

observed with the objective domains of the POPS.  All instruments demonstrated known-

group validity. 

Conclusions:  More direct comparisons of these instruments are needed to advance our 

understanding of this concept and assist users.  The IPA, PM-PAC and WHODAS II have 

similar measurement properties.  The KAP was designed for population-based studies and 

the POPS includes objective and subjective information, which may explain some of the 

differences observed.  To date, there is no gold standard and future studies should continue 

testing these instruments. 
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1 INTRODUCTION 

1.1 Overview of Disability 

Disability has a significant impact on both the individual and society.  In 2006, 4.4 

million people in Canada reported having limitations in their activities, equaling a disability 

rate of 14.3%.1  Data from the Canadian post-censal survey, Participation and Activity 

Limitation Survey (PALS), reported that the disability rates increase with age for both men 

and women.1  In persons aged 15 to 24 the disability rate is 4.7% and it increases to 56.3% in 

persons over the age of 75.1  Problems associated with mobility (difficulty walking, climbing 

stairs and standing for 20 minutes) are the most commonly reported disability, affecting 

11.5% of Canadians.1  In addition, 11.1% of Canadians have difficulty with everyday tasks 

such as getting dressed or undressed, cutting up food or picking up an object from the floor.1    

In Canada the disability rate increased by 1.9% between 2001 and 2006.1  It is expected 

that disability rates will continue to rise.  Reasons cited for this increase include an aging 

population, advances in medical and trauma care enabling more people to survive, expansion 

in the definition of disability and more accurate estimates of the number of people affected.2   

 

1.2 Models of Disability: An Historical Overview 

There are numerous definitions of disability and over time there have been important 

developments in how disability is viewed.  This next section will briefly describe four 

models that present how disability has been conceptualized from the medical, rehabilitation 

and social perspectives and more recently from an integrated or biopsychosocial perspective.  

The intent is to highlight how the conceptualization of disability has evolved over time and to 

provide examples of models from each of these perspectives.   
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1.2.1 Medical Model of Disability 

The medical or biomedical model is based on the idea that disability follows a linear 

process starting with etiology of a disease that produces pathology and ultimately results in 

disability.3  This model was developed during the introduction of modern medicine in the 

19th Century.4  Persons with disabilities were often expected to benefit from medical 

treatment and the disability was viewed to be inherent to the individual.4;5  In the medical 

model the focus was on the disease and the goal was to cure the person so that he or she 

could return to normal functioning within society.5  Although the medical model was useful 

in understanding the etiology of disease, it was limited in understanding how persons with 

chronic disabilities were able to function in society.5      

 

1.2.2 Rehabilitation Model of Disability 

Following the Second World War the rehabilitation model of disability was introduced to 

describe the rehabilitation process used to re-integrate veterans with chronic conditions back 

into society.4  Rehabilitation models of disability evolved from the sociological paradigm 

called functionalism that focuses on how people function within society.  Society is viewed 

as a system containing inter-related functioning parts (e.g. family, education system) and in 

order for the system to function effectively, persons with disabilities must be able to fulfill 

their expected roles.5  In this paradigm the role of heath care professionals is to treat persons 

with disabilities so they can return to the community and become contributing members of 

society.5  The two most common rehabilitation models are 1) Nagi’s Disablement Model 

originally published in 19656 and later revised in 19767 and 2) the International Classification 

of Impairments, Disabilities and Handicaps (ICIDH) published in 1980 by the World Health 
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Organization5.  These rehabilitation models differ from the medical model by recognizing the 

consequences of disease or pathology at both an individual- and societal-level.5  Nagi’s 

model specifically acknowledged the social environment which was an important 

contribution.8   The medical model and rehabilitation model do have some similarities.  

Firstly, both models view disability as residing within the individual.  Secondly, the focus 

still remains on the disease or pathology and the resulting functional limitations.5 

 

1.2.3 Social Model of Disability 

In contrast to the medical and rehabilitation model, the social model views disability as a 

socially created problem.4  Disability is a normal part of life in this model and problems in 

the social and physical environment limit persons with disabilities in their daily life.4  The 

Independent Living Model is one of the most common social models and was published in 

1979.5;9  The Independent Living Model criticizes the medical and rehabilitation models for 

making persons with disabilities dependent on medical care instead of enabling them to be 

consumers and activists.5     

 

1.2.4 Biopsychosocial Model of Disability 

The final perspective, the biopsychosocial perspective, attempts to integrate aspects of 

both the medical and social models.10;11  In the biopsychosocial model, disability results from 

an interaction among biological, personal and social factors.10  The International 

Classification of Functioning, Disability and Health (ICF) is an example of a biopsychosocial 

model.  It was published in draft form (Beta-1 and Beta-2 version of the ICIDH-2) in 1997 

and 199912 and then officially in 200111.  The ICF captures aspects of both the medical and 

social models of disability in an attempt to provide a “coherent view of different perspectives 
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of health from a biological, individual and social perspective” (page 20).  Unlike the ICIDH, 

the ICF does not focus on disease but instead describes health and health-related states.11  

Features of the later rehabilitation models, which stressed the importance of the interaction of 

a person and the environment, are incorporated in the ICF and as a result the distinction 

between rehabilitation models and biopsychosocial models is not always made.10  Today the 

ICF has been used in both the research13;14 and the clinical setting15;16 and adopted by 191 

countries8.  The ICF has been described as having “great promise to provide a synthesis of 

earlier models of disablement and to provide….. a universal language with which to discuss 

disability and related phenomena” (page 727)10.   The ICF has also been criticized for reasons 

such as 1) it is still focused on the health condition and the resulting functional limitations5; 

2) there is a lack of clarity in the terminology used in the ICF17-19; 3) it excludes the concept 

of quality of life19;20; and 4) the essential aspect of disability, the dynamic interaction 

between the person and their environment (person-environment interaction) is stated more 

clearly in the rehabilitation models8.  A detailed description of the ICF is provided in Section 

1.3.   

 

1.3 An Overview of the International Classification of Functioning, Disability and 
Health 

In addition to the ICF model (see Figure 1.1)  there is also an ICF classification which 

groups health and health-related domains.11  The ICF classification is described in a 

hierarchical structure from the perspective of the body, the individual, and society.  It 

includes two parts: 1) functioning and disability and 2) contextual factors.  Within these two 

parts are four components: 1) body functions and structures, 2) activities and participation, 3) 

environmental factors and 4) personal factors.   
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1.3.1 Functioning and Disability  

Functioning and disability comprises body functions, body structures, activities and 

participation.  Body functions are the physiologic functions of the body systems such as heart 

function and sleep function and body structures are anatomical parts of the body such as the 

organs, limbs and their components.  Impairments are problems in body functions or 

structures such as a significant deviation or loss.11  In the ICF model, activity is the execution 

of a task or action by an individual.  Activity limitations are difficulties an individual may 

have in executing activities.11  Participation is defined as the involvement in a life situation 

and participation restrictions are problems individuals may experience in the involvement in 

life situations.11  Although the ICF components activity and participation are differentiated in 

the conceptual model, in the classification the activity and participation chapters (also 

referred to as domains) are combined and provided in a single list.  Four options for 

differentiating these two concepts have been suggested and will be described in Section 

1.4.1.     

 

1.3.2 Contextual Factors 

Environmental factors make up the physical, social and attitudinal environment in which 

people live and conduct their lives.  These factors are external to individuals and can have a 

positive or negative influence on the individual’s performance as a member of society, on the 

individual’s capacity to execute actions or tasks, or on the individual’s body functions or 

structures.11  Environmental factors interact with the components of 1) body functions and 

structures and 2) activities and participation.  Personal factors are not described in ICF 

classification because of the large social and cultural variance associated with them.  These 
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factors are the particular background of an individual’s life and living, and comprise features 

of the individual that are not part of a health condition or health states.  Examples of personal 

factors include gender, race, age, lifestyle and coping styles. 

 

1.3.3 ICF Units of Classification 

In the ICF classification, the components are labeled with letters: body structures (s), 

body functions (b), activities and participation (d), and environmental factors (e).  As 

mentioned previously, personal factors are not specified.  Within each component the 

categories are organized hierarchically and assigned a numeric code (see Figure 1.2).  The 

categories are nested so the chapters include all the detailed subcategories.  The first-level 

category is the chapter number (1 digit) then there is the second-level category (2 digits), 

third (1 digit) and sometimes fourth-level (1 digit).  An example demonstrating the coding 

from the activities and participation component is d4 Mobility (chapter heading/first-level 

category), d450 walking (second-level category), and d4500 walking short distances (third-

level category).      

 

1.4 Conceptualization and Measurement of Participation 

The ICF concept of participation has recently received considerable attention in the 

literature.  Although the terminology in disability models may differ, the idea of measuring a 

person’s participation in his or her life activities has evolved and helps to understand the 

impact of disability.  In this next section the following aspects of participation relevant to this 

study will be described and include 1) differentiating the concepts of activity and 

participation and 2) operationalizing the concept of participation.   
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1.4.1 Differentiating the Concepts of Activity and Participation 

Although activity and participation are differentiated in the biopsychosocial model, in the 

classification they are combined and there is a single list of domains (chapters) covering 

various actions and life areas.  The user is provided with four options on how activity can be 

distinguished from participation: 1) divide the activity and participation domains and do not 

allow for any overlap; 2) allow for partial overlap between activity and participation 

domains; 3) define participation as broad categories within the domains and activity as the 

more detailed categories, with either partial or no overlap; and 4) allow for complete overlap 

in the domains considered to be activity and participation.11  It has been suggested that 

activity and participation are distinct concepts that must be differentiated conceptually and 

operationally.20;21 Some suggest that activity reflects basic tasks (e.g. the ability to climb 

stairs) and participation reflects more complex life roles (e.g. preparing meals).22 Others have 

stated that activity is at an individual-level and performed alone, whereas participation is at a 

social-level and performed with others.20  The lack of clarity in the model has affected the 

measurement of participation.  Perenboom and Chorus23 reviewed participation instruments 

and evaluated them according to the ICF classification to determine how well they assess 

participation.  The authors reported that very few instruments just assess participation and the 

distinction between activity and participation varied considerably.23   

Nordenfelt24 suggested that rather than trying to conceptually distinguish between activity 

and participation it may be preferable to combine them and refer to them as ‘actions’ based 

on philosophical action theory.  The actions then could be qualified based on their simplicity 

or complexity rather than using the capacity and performance qualifiers.  Jette et al.25 

recently published data supporting Nordenfelt’s proposal24.  These authors conducted an 

exploratory factor analysis using questions assessing physical functioning and disability and 
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were not able to reproduce the ICF domains.25  Instead the factors consisted of multiple ICF 

activity and participation domains and reflected the complexity of the action rather than the 

content.  For example, a question such as ‘managing your money’, or ‘keeping track of 

expenses and paying bills’ loaded on the applied cognition factor which is different than 

classifying them as part of the domain ‘Major life areas’ in the ICF classification.  

Differentiating the concepts of activity and participation is an important issue that needs to be 

considered when reviewing results from this study.  Although this study will not focus on 

differentiating activity and participation in detail, it will highlight how these two concepts 

have been differentiated when developing participation instruments.    

 

1.4.2 Operationalizing the Concept of Participation 

There have been some important advances in how the concept of participation is 

operationalized.  In the ICIDH26 the term handicap is used instead of participation.  Handicap 

is defined as “the disadvantage of a given individual resulting from an impairment or a 

disability that limits or prevents the fulfillment of a role that is normal (depending on age, 

sex and social and cultural factors) for that individual” (page 182)26.  Handicap is measured 

by determining how much a person deviates from roles fulfilled by an able-bodied member 

of society.27  Instruments such as the Craig Handicap Assessment Reporting Technique27, 

which assess handicap based on the ICIDH, uses objective or quantitative information and a 

comparison is made with societal norms.  It is possible to measure objective aspects of 

participation and not assess handicap.  For example, the frequency a person engages in work 

activities could be measured quantitatively but not compared to societal norms.  The term 

handicap was replaced with the term participation in the ICF due to its pejorative 

connotations.28  The definition of participation in the ICF refers more to the personal 
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fulfillment of roles rather than fulfilling roles deemed important by society, which is an 

important change.29   

It was recognized that the individual’s experiences and preferences were not captured in 

some handicap instruments and this information is required to understand the individual’s 

needs and problems.30  Today this perspective is referred to as assessing subjective aspects of 

participation.28  Subjective aspects of participation rely on ratings from the person regarding 

aspects of participation such as performance (e.g. difficulty, limitations) and satisfaction.  

The change in terminology in the ICF compared to the ICIDH as well as the perspective in 

which participation is measured has resulted in a new era of measuring participation. 

 

1.5 Research Needs and Study Justification 

If participation is going to be a meaningful outcome of rehabilitation, it is critical that 

instruments are available to measure participation.  Although the idea of participating in life 

roles is not new, the term participation as defined in the ICF is relatively new and as a result 

it has not been clearly defined.20 It has been recommended that in order to advance our 

understanding of disability, new instruments operationalizing the concepts in the ICF model 

are developed and then tested so consensus can be obtained on how participation should be 

defined and quantified.20  Rather than trying to retrofit existing instruments to the ICF 

classification, instruments should be developed using the ICF.20  To date, there has not been a 

comparison of participation instruments developed using the ICF.  The intent of this study 

was to address the recommendations stated above by first identifying and then comparing 

participation instruments developed using the ICF.   

Persons with spinal conditions are an ideal population to empirically evaluate instruments 

assessing participation as these conditions are very prevalent and cause tremendous 
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disability.  Low back pain will affect one in five adults in Canada.31 It is reported to cost 

$100 billion per year in the United States, with the majority of these costs due to lost wages 

and productivity from an inability to work31;32.  Spinal cord injuries (SCI) are another 

substantial health problem in Canada.  Traumatic events causing SCI typically occur in males 

in their thirties who will live a normal lifespan with their disability and the likelihood these 

individuals will be able to fully participate in life activities is low.33  Only 14% of persons  

with traumatic SCI are employed at six months following discharge from rehabilitation and 

the majority are either unemployed or on disability (25% and 35%, respectively).34  Persons 

with SCI (traumatic and non-traumatic) also report severe limitations in self-care, recreation, 

fulfilling their family role and education.35  Finally, with an aging population one of the most 

notable trends is the increase in spinal injuries from falls in the elderly.36  These types of 

injuries often result in spinal column fractures without neurological involvement37 but 

nonetheless profoundly affect all aspects of participation including self-care, mobility and 

community life.38     

Participation in life activities is an important outcome to both the individual and to 

society as a whole.  It is imperative that clinicians and researchers have instruments to 

measure participation outcomes.  Clinicians must ensure outcomes of treatment are 

meaningful to the individual and researchers need to assess interventions and provide 

evidence to guide government policy.  Results from this study will not only provide 

information on how to measure participation in persons with spinal conditions but will also 

contribute to our understanding on how best to operationalize the concept of participation, 

which is relevant to all health conditions and to the disablement and enablement process.   
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1.6 Study Objectives and Thesis Organization 

The overall purpose of this study was to compare participation instruments based on the 

ICF.  There were four study objectives: 

1) to identify and compare all participation instruments based on the ICF in the existing 

literature;   

2) to assess the content validity of participation instruments identified in the literature 

review;  

3) to empirically assess the score distributions and reliability of participation instruments 

in persons with spinal conditions; and 

4) to empirically assess the cross-sectional construct validity in persons with spinal 

conditions. 

It was hypothesized that there would be differences in the content of the instruments as 

well as the measurement properties, due to differences in how the ICF concept of 

participation was operationalized in each of the instruments.   

This study was conducted to fulfil the requirements for a doctoral dissertation.  The 

results from this study were written in a manuscript-based format, which is a collection of 

manuscripts (chapters) suitable for submission to a journal, prefaced by an introductory and 

concluding chapter.  The appendices include additional study information as well as 

empirical results on the three spinal diagnostic groups, which comprise the study sample, 

since it was not possible to include this much detail using the manuscript-based format.        

In total there are six chapters.  The second chapter provides details on the systematic 

search that was conducted to identify the participation instruments as well as describes their 

reported measurement properties.  In the third chapter, an evaluation of the content validity 

of participation instruments identified in the literature review is reported.  The fourth chapter 
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describes the empirical results for the score distributions, internal consistency and test-retest 

reliability of the instruments in persons with spinal conditions.  Chapter five contains the 

empirical findings of the cross-sectional construct validity in persons with spinal conditions.  

Finally, the sixth chapter summarizes the study findings, discusses the strengths and 

weaknesses of this study and provides recommendations for future research.   

   

1.7 Summary 

There have been tremendous advances in our understanding of disability since the 

medical model was first introduced in the 19th Century.  Today the concept of participation, 

as defined in the ICF, reflects the interaction between the person and his or her environment.  

Participation has been cited as an important rehabilitation outcome and there has been 

considerable progress in developing instruments assessing participation since the first draft of 

the ICF was published in 1997.  To date, it is not known how these instruments compare.  

The purpose of this study was to compare participation instruments developed using the ICF.  

It was hypothesized that information from these instruments would not be equivalent due to 

differences in how the concept of participation was operationalized.     
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Figure 1.1. The ICF Model. 
 

 

 

© World Health Organization, 2001, by permission. 
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Figure 1.2. The ICF Classification39.  
 
 

 
 

© Quality of Life Research, 2007, by permission. 
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2 A REVIEW OF PARTICIPATION INSTRUMENTS BASED ON THE 
INTERNATIONAL CLASSIFICATION OF FUNCTIONING, DISABILITY AND 
HEALTH1 

2.1 Introduction 

Since the introduction of the International Classification of Impairments, Disabilities and 

Handicaps (ICIDH)1 by the World Health Organization (WHO) in 1980 there has been 

tremendous interest in understanding how individuals with a health condition live their lives.  

Although the ICIDH was a significant step in understanding the disablement process, the 

model had limitations, most notably it did not include external factors such as the 

environment which is necessary to understand the genesis of handicap.2  In 1997 a revision of 

the ICIDH called Beta Version of ICIDH-2 was released and by 2001 the World Health 

Assembly approved the International Classification of Functioning, Disability and Health, 

referred to as the ICF.3     

In the ICF the concept of participation replaced the ICIDH concept of handicap.  

Participation is defined in the ICF as involvement in a life situation and participation 

restriction is defined as problems an individual may experience while involved in life 

situations.4;5  This is an important change from assessing handicap which focused on the 

disadvantages for an individual in life roles considered normal (based on age, sex, social and 

cultural factors).  In addition, the ICF model recognizes the importance of contextual factors, 

which include personal factors (e.g. age, coping style) and the environment (e.g. physical 

surroundings), that are seen to interact with the individual and influence their level of 

function.  The evolution from viewing disability as a consequence of a disease or disorder in 

the ICIDH towards a biopsychosocial perspective, which incorporates aspects of social 
                                                
1 A version of this chapter has been published.  Noonan VK, Kopec JA, Noreau L, Singer J, Dvorak MF. 
(2009).  A review of participation instruments based on the International Classification of Functioning, 
Disability and Health.  Disabil Rehabil. May 19:1-19 (Epub ahead of print). 
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models of disability in the ICF has paved the way for a new generation of health 

instruments.3   

The perspective of how to assess participation has also evolved over time.  Original 

measures of handicap6;7 are primarily based on observable information such as the frequency 

an individual performs roles (e.g. hours worked) and measure objective aspects of 

participation8.  Carr and Thompson9 were the first to comment on the limitations of 

measuring objective information, stating that the individual’s perspective on the impact of 

the disease and the problems they experience in performing their life roles is not captured.  

This led to the development of instruments which assess the cognitive, emotional and 

motivational aspects of participation as perceived by the individual, and measure subjective 

aspects of participation.10 Although the ICF model does not include a subjective dimension, 

the replacement of the term handicap with participation and the inclusion of a broad range of 

life roles make the model compatible with capturing subjective information.   

In 1999 Cardol et al.11 conducted a literature review and identified 20 instruments that 

assess handicap and reviewed how handicap was defined and measured (objective versus 

subjective).  Since that time the ICIDH-2 and ICF have been published and new instruments 

have been developed using this conceptual model.  To date, there has not been a review of 

instruments developed using the ICIDH-2 or ICF to assess how participation has been 

operationalized.  Therefore, the purpose of this review was to 1) identify instruments 

developed to assess participation; 2) describe how participation has been operationalized; and 

3) summarize the measurement properties of the instruments in various health conditions.  

This review may assist clinicians and researchers in selecting a participation instrument and 

identify areas for future research.   
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2.2 Methods 

2.2.1 Identification of Studies 

A systematic search of the literature was conducted in September 2007 to identify all 

instruments that assess participation and used the ICIDH-2 or ICF model.  The search terms 

were grouped and included terms related to 1) the conceptual model (ICF, ICIDH-2, WHO); 

2) participation (participation, handicap, patient participation, consumer participation, 

community re-integration, community integration, social adaptation, social adjustment, 

independent living, daily life activity, instrumental activities of daily living, quality of life); 

and 3) instrument (questionnaire, instrument, instrument evaluation, health survey, health 

assessment questionnaire, psychometrics, disability evaluation, outcome assessment, 

rehabilitation).  Seven databases were searched [Medline; CINAHL; EMBASE; HaPI; Psyc 

(Info, Articles, Books)].  Once the instruments were identified then the name of each 

instrument was searched as a keyword in the databases listed above.  Review articles on the 

ICF as well as on participation and handicap instruments were included and reference lists of 

all articles selected were reviewed.  The systematic search was updated in March 2008.     

 

2.2.2 Selection Criteria 

Articles were selected if the instrument was based on the ICIDH-2 or ICF conceptual 

model.  An instrument was considered to assess the ICF concept of participation if it included 

a minimum of 3 domains from 1) the ICIDH-2 participation dimension12 or 2) Chapters 3 to 

9 in the activities and participation component in the ICF, which is one of the suggested 

options for operationalizing participation5.  In addition, an instrument assessing participation 

had to be designed for use in the community but did not need to use the ICIDH-2 or ICF 
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terminology.  Instruments based on this definition of participation were then included if they 

met the following inclusion criteria: either self-administered or interview-administered, 

generic in content, developed for adults and published in the English language.  Since the 

ICIDH-2 was first released in 1997, the search included articles published between 1997 and 

March 2008.   

 

2.2.3 Data Extraction 

Data was extracted based on the criteria outlined by the Medical Outcomes Trust 

(MOT)13 and Fitzpatrick et al.14.  One person extracted all of the data (VKN) and a 

description of the data fields is provided below.   

 

2.2.4 Overview of the Instruments   

For each instrument the following information was recorded: the number of questions 

(require a response from the respondent, including screening questions); subdomains (include 

single or multiple questions which are part of a domain); domains (assess an underlying 

dimension); amount of time required for the respondent to complete it; the different formats 

for administering it; and the original language it was developed in as well as the number of 

languages it has been translated into.  In addition, the wording of questions, the response 

options for the scale(s) (including the number of points and the wording) and the scoring was 

recorded.   
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2.2.5 Characteristics of the subjects   

Data was extracted on the health conditions of the subjects used to develop and test the 

instrument as well as the countries where the testing was conducted to assist in interpreting 

the meaning of the scores.  

 

2.2.6 Reliability  

Reliability is the degree to which an instrument is free from random error.13  Two types 

of reliability were extracted.  Internal consistency uses between-item correlations to assess 

the homogeneity of a multi-item scale.  Cronbach’s coefficient alpha is most commonly used 

as a measure of internal consistency and accepted minimal standards are 0.70 for group 

comparisons and 0.90-0.95 for individual comparisons.13  Modern measurement methods 

such as Rasch analysis report a person separation reliability which is similar to internal 

consistency and values greater than 0.70 are considered adequate.15   

Reproducibility of the instrument assesses the amount of random error that occurs over 

time in repeated assessments between the same interviewers (intra-rater reliability), different 

interviewers (inter-rater reliability) or the same subjects (test-retest reliability), which are 

assumed to be stable.14  The intraclass correlation coefficient (ICC) is calculated using 

analysis of variance and describes how much of the total variability in scores is due to 

differences between individuals and how much is due to measurement error.16 A reliability 

coefficient of 0.90 is recommended if measurements are used for individual respondents and 

for group comparisons 0.70 is acceptable.13;14  Instruments using binary or ordered 

categorical scales can be assessed using kappa (κ) or weighted kappa (κw), respectively.  

Kappa values <0.20 are considered poor, 0.21-0.40 slight, 0.41-0.60 moderate, 0.61-0.80 

good and 0.81-1.00 very high.17  Since (κw) is affected by the value of the weights the 
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guidelines above cannot be applied.17  The consistency of responses among repeated 

administrations of an instrument is assessed using the standard error of measurement (SEM), 

which is the square root of the error variance.16  Information using the SEM enables the user 

to determine if an instrument is suitable for monitoring changes over time.  The SEM can be 

used to calculate the minimal detectable change (MDC) (also called the smallest real 

difference) using the formula MDC=1.96 X √2 X SEM.18;19  The MDC represents the 

smallest within-person change in score that can be detected in an individual beyond 

measurement error, with p<0.05.18   

 

2.2.7 Validity 

Validity assesses whether the instrument measures what it intends to measure.13 It is not a 

property of an instrument but rather is the meaning or interpretation that can be derived from 

the instrument scores for a specific purpose.20;21  For this paper, face, content and construct 

validity were considered to be the most relevant for patient reported instruments14 and were 

assessed.  Face validity examines whether the instrument appears to measure what it intends 

to measure, and content validity assesses how well the questions cover the health components 

being measured.14  Construct validity assesses the theoretical relationship of the questions to 

each other and to hypothesized scales.17  It includes evidence assessing the dimensionality of 

the scales using factor analysis and modern measurement methods such as confirmatory 

factor analysis and Rasch analysis.  Item-to-scale correlations can also be used to assess 

homogeneity of the scales and the minimum correlation expected between an item and the 

scale, where the item is removed is 0.20.14;22  In addition, it consists of evidence examining 

the relationship between the participation subscale scores and/or total scores with other 

variables (also referred to as known-group validity) including sociodemographic (e.g. age, 
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marital status); socioeconomic (e.g. education, employment status); clinical (e.g. diagnostic 

groups, duration of symptoms) and patient-reported variables (e.g. pain ratings, scales from 

patient-reported instruments).  Lastly, correlations with other clinical or patient-reported 

instruments are used to determine if scores from the participation instruments are associated 

with instruments measuring similar constructs (convergent validity) or different constructs 

(discriminant validity).  All information available related to validity of the instruments was 

abstracted and it was noted whether a priori hypotheses were stated regarding the expected 

relationships being tested.13     

 

2.2.8 Responsiveness 

Responsiveness is often referred to as sensitivity to change and it refers to an 

instrument’s ability to detect change over time.13  Various statistical measures are used and 

commonly reported ones include correlation with other change scores, effect size (change 

score for an instrument is divided by the standard deviation of the baseline measure of the 

instrument) and standardized response mean (change score for an instrument is divided by 

the standard deviation of the change score).13;14  Effect sizes of 0.2, 0.5 and 0.8 are 

considered small, medium and large respectively.23  Other authors state that responsiveness 

must include individuals’ assessment of whether or not a meaningful change has occurred 

using health transition questions or global assessments of change.13   When evaluating 

whether an instrument is responsive it is necessary to consider the type of intervention, time 

between assessments and the health condition being treated since the responsiveness of an 

instrument is influenced by the effectiveness of the intervention.13  It is preferable to assess 

responsiveness using longitudinal data comparing a group that is expected to change with a 

group that is expected to remain stable.13  Responsiveness is also affected by the instrument’s 
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scale and extreme scores (very low or high levels of participation) may make it impossible to 

report changes in these health states.14   

 

2.3 Results 

2.3.1 Identification of Instruments 

A review of the literature in September 2007 identified 3087 articles.  The titles of these 

articles were reviewed, 78 appeared to meet the inclusion and exclusion criteria and the 

abstracts were then reviewed.  Fifty two out of the 78 abstracts appeared to meet the 

inclusion and exclusion criteria and the full article was reviewed.  Ten instruments were 

included: Impact on Participation and Autonomy (IPA)24-26, Keele Assessment of 

Participation (KAP)27, PAR-PRO28, Participation Measure-Post Acute Care (PM-PAC)29, 

Participation Objective Participation Subjective (POPS)30, Participation Scale (P-Scale)31, 

Participation Survey/Mobility (PARTS/M)32, Perceived Impact of Problem Profile (PIPP)15, 

Rating of Perceived Participation (ROPP)33, and World Health Organization Disability 

Assessment Schedule II (WHODAS II)34.  The Participation Measure-Post Acute Care 

Computerized Adaptive Test version (PM-PAC-CAT)35 was added when the systematic 

search was updated in March 2008.      

 

2.3.2 Description of Instruments 

The 11 instruments are described in Table 2.1.  Seven instruments (IPA, KAP, 

PARTS/M, PIPP, P-Scale, ROPP, WHODAS II) include questions with content from 

Chapters 4 (Mobility) through 9 (Community, social and civic life) in the activities and 

participation list in the ICF classification.  Four instruments (PAR-PRO, POPS, PM-PAC, 

PM-PAC-CAT) exclude Chapter 5 (Self-care) and two instruments (PAR-PRO, POPS) focus 
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only on transportation issues covered in Chapter 4.  One instrument (PM-PAC-CAT) 

includes questions with content from only three chapters [Chapter 4, Chapter 6 (Domestic 

life), Chapter 9].  Four instruments include questions with content from additional ICF 

chapters in activities and participation, specifically, P-Scale and WHODAS II [Chapter 1 

(Learning and applying knowledge)]; WHODAS II [Chapter 2 (General tasks and demands)]; 

and PM-PAC, P-Scale, ROPP and WHODAS II [Chapter 3 (Communication)].  The PIPP 

asks about mental functions which is part of the ICF component body functions.   

Table 2.2 provides examples of questions, the metric of the scales as well as the scores 

produced for each of the instruments.  Only the WHODAS II has population norms 

available.34   

 

2.3.3 Characteristics of the Subjects 

The participation instruments were developed and tested in a wide range of health 

conditions (Table 2.3).  Seven instruments have been developed and tested in only one 

country (KAP, PAR-PRO, PM-PAC, PM-PAC-CAT, POPS, PARTS/M, ROPP) and four 

have been tested in multiple countries (IPA, PIPP, P-Scale, WHODAS II).      

 

2.3.4 Reliability 

Data on the internal consistency and reproducibility of the instruments is presented in 

Table 2.4.  Most of the instruments either met or exceeded values 0.70 for internal 

consistency.  In some of the instruments, there were domains below 0.70, such as in self-

care36;37 and getting along with people38;39 in the WHODAS II (36-question).  No information 

was available on the internal consistency of the POPS or KAP.   
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Evidence on the reproducibility of the participation instruments was primarily assessed 

using ICCs.  There is evidence for the IPA, ROPP, PARTS/M, P-Scale and WHODAS II 

being used for group-level comparisons.  The PM-PAC (with the exception of the role 

functioning and economic life domain) also met the criterion of having an ICC greater than 

0.70.  The objective and subjective summary scores for the POPS met the group-level 

criterion however, the intra-rater reliability for some of the domain scores were low with 9 

out of the 10 domain scores being <0.70.30  The test-retest reliability for the KAP response 

options were also low ranging from 0.34 – 0.64 κw.27  No evidence was available on the 

reproducibility of the PAR-PRO, PM-PAC-CAT or the PIPP.  The ROPP33 and the 

WHODAS II38 (36-question) were the only instruments with data on the SEM and MDC.   

 

2.3.5 Validity 

The sources of input used in developing the content and testing content and face validity 

are listed in Table 2.5.  A variety of methods were used ranging from focus groups and 

qualitative interviews24;27;31;32 to expert panels28;31.  Dimensionality of the instruments was 

reported for 8 of the 11 instruments (Table 2.5).  Exploratory factor analysis was used in 

testing the IPA24;25;40, PAR-PRO28, P-Scale31, PARTS/M32, PM-PAC29 and WHODAS II34.  

Dimensionality of the IPA40, PM-PAC29, PM-PAC-CAT35 and WHODAS II34;39 was further 

evaluated using confirmatory factor analysis.  Rasch analysis was used to assess 

dimensionality in the IPA41-43, PAR-PRO28  and PIPP15;44 and non-parametric or parametric 

item response theory (IRT) was used to assess the PM-PAC29, PM-PAC-CAT35 and 

WHODAS II (12-question)45.  There was evidence to support the item-to-scale correlations 

for the IPA40, P-Scale31 and PM-PAC29.  All instruments met the minimum value of 0.20.14  

No information on dimensionality was located for the KAP, POPS or ROPP.  
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All of the instruments have evidence supporting construct validity, except for the ROPP 

which has only recently been published (Table 2.5).  Hypotheses were supported regarding 

the negative effect of coma duration46 on the IPA perceived participation score as well as 

sociodemographic factors such as age having no effect on the perceived participation score in 

persons with Parkinson’s Disease41.  A priori hypotheses testing the convergent validity of 

the IPA with instruments measuring similar constructs in instruments such as London 

Handicap Scale and the Short Form-36 (SF-36) have been confirmed.25;40;41;46;47  However, 

there have been mixed results in terms of the discriminant ability of the IPA25;40;41 since 

associations between dissimilar constructs had higher correlations than expected.   

Studies using the KAP have demonstrated that sociodemographic variables such as age48 

and gender48 as well as socioeconomic variables such as education49 impacted the scores in 

older adults.  Convergent validity of the KAP was supported by comparing similar domains 

in the IPA and Reintegration to Normal Living (RNL).27  Discriminant validity for the KAP 

using these same instruments was not as strong as expected.27   

Construct validity testing for the PAR-PRO demonstrated it can differentiate among 

diagnostic groups.28  Sociodemographic factors such as age negatively impacted the PAR-

PRO score but gender had no effect in various health conditions.28   

The ability of the PM-PAC to differentiate groups based on clinical variables such as 

diagnosis and severity has mostly been supported.29;50 Sociodemographic factors such as age, 

gender and race had no effect on PM-PAC summary scores as hypothesized50  The 

association between the PM-PAC has been compared to the Medical Outcomes Study Social 

Support Survey and demonstrated a weak to moderate correlation, particularly with the social 

and home participation summary score (r=0.408 at 1 month and r=0.344 at 6 months post 



 31

discharge from rehabilitation).51 The PM-PAC-CAT was able to distinguish between 

diagnostic groups.35  Scores generated by the CAT were compared to a fixed length version 

(PM-PAC-53) containing questions from the item banks and there was no difference in 

scores.35   

In terms of the POPS, hypotheses stating that the severity of traumatic brain injury would 

affect the participation subjective scores have been partly supported.30  Convergent validity 

has been demonstrated by the participation subjective scores having a stronger correlation 

with instruments tapping subjective assessments such as Flanagan Quality of Life Scale 

compared to the participation objective scores30.  However, very few of the POPS objective 

questions or scores correlated with the Global Fatigue Index as hypothesized52.  Expected 

low correlations between the objective and subjective total scores of the POPS have been 

confirmed (0.21-0.23).30  

There is some evidence to support the construct validity of the P-Scale.  The P-Scale 

scores correlated with experts’ rating of participation restriction (Spearman rank 

correlation=0.44) as well as with individuals’ self-assessment of participation.31  The P-Scale 

was able to differentiate between individuals with and without a health condition and positive 

correlations with the Eyes Hands and Feet impairment instrument for leprosy subjects was 

supported as hypothesized.31   

Construct validity of the PARTS/M has been partly supported in studies reporting no 

effect of age or gender.53 Education had a positive effect on the perceived choice and 

satisfaction of the PARTS/M scales as hypothesized, however, marital status did not have 

any effect which was unexpected.53 Convergent validity of the PARTS/M has been supported 

using the RNL and the Personal Independence Profile-2 and -3.32   
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The PIPP has undergone some construct validity testing.  Questions in the PIPP did not 

have any substantial differential item functioning for variables such as age, gender, education 

level.15;44 The PIPP has demonstrated convergent validity compared to the (EuroQoL) EQ-

5D as hypothesized.15;44   

Construct validity of the WHODAS II has been extensively tested.  The WHODAS II 

(36-question) was able to differentiate among diagnostic groups36;37;39;54-59 and disease 

severity60. The effects of sociodemographic variables such as age45;54;55;58;59;61-64 and 

socioeconomic variables such as education45;54;62-64 have demonstrated mixed effects in 

various populations; however, patient reported variables such as depression59;61;64;65 

consistently had a negative impact on WHODAS II scores.  Finally, the WHODAS II has 

been compared most frequently to the SF-3636;39;60;66/SF-36 Veterans version38 and domains 

measuring similar constructs demonstrated strong correlations as expected; for example, the 

WHODAS II domain getting around was highly correlated with the SF-36 physical function 

domain (range: r=-0.65 to -0.79)36;38;39;60;66.  

 

2.3.6 Responsiveness 

Evidence on the responsiveness of the participation instruments was available for the 

IPA, PM-PAC-CAT, P-Scale and WHODAS II (see Table 2.6).   

The IPA participation domains, family role, autonomy outdoors, and work and education, 

were most responsive following three months of rehabilitation.26  The family role, leisure and 

work problem questions were also responsive in a variety of health conditions.26  There is 

also some preliminary evidence supporting the responsiveness of the P-Scale after 9 to 12 

months following the initial assessment in subjects with health conditions such as leprosy 

and spinal cord injury.31  The effect sizes for the three domains in the PM-PAC-CAT were 
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assessed after 3 months following discharge from rehabilitation and ranged from 0.50 to 

0.58, which is a moderate effect size.35  In terms of the WHODAS II, effect sizes were 

similar to other generic measures such as the SF-3636;39;60;66 (WHODAS II, 36-question) and 

SF-1267 (WHODAS II, 12-question).  Change scores for the WHODAS II were also highly 

correlated to disease-specific measures such as the Bath Ankylosing Spondylitis Functional 

Index66 (WHODAS II, 36-question) in subjects with ankylosing spondylitis and symptom 

measures such as the Social Phobia Scale67 (WHODAS II, 12-question) in subjects with 

anxiety disorders.   

Responsiveness is also affected by the score distribution.  Information on the difficulty of 

the questions was available for most of the instruments.  The IPA domains, social life and 

relationships40;41;43;46 and autonomy indoors40;43;46 are frequently considered easy and the 

domain considered most difficult varies.  High levels of participation were reported for 

individuals with incomplete spinal cord injury43 as well as those visiting general physicians40, 

indicating that the IPA is most suitable for individuals with moderate disability.  During the 

pilot testing of the KAP in individuals living in the community, 53% of the sample (n=575) 

reported no participation restrictions.27  However, the KAP was developed for population 

studies and the authors stated that it may not be detailed enough for clinical practice.27  In the 

PAR-PRO the easiest questions, socializing in and outside the home, produced a floor effect 

in individuals with moderate to severe disability.28  For the PM-PAC, the results were 

analysed using IRT.29  The threshold values ranged from -1.94 to 1.05 and 76% of the 

questions had a negative threshold, suggesting that the instrument is designed for individuals 

with significant participation restrictions.29  High levels of participation were also noted in 

the P-Scale, with 40% of the sample having no participation restrictions.31  In terms of the 
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PIPP, low scores were reported for the impact on relationships subscale, indicating very few 

subjects reported that their health problems impacted their relationships.15  In the ROPP, 

individuals with Parkinson’s disease and multiple sclerosis frequently had a score of zero, 

which means they had very good participation or the question was not applicable, in domains 

such as personal care and social relationships.33  For the WHODAS II (36-question) high 

levels of participation were reported in the self-care domains for a wide range of  health 

conditions, with 33.0-70.3% of individuals reporting no problems39, as well as in the mobility 

domain for conditions such as depression.36  Only a few studies considered measurement 

error when assessing responsiveness.  One study assessed the reproducibility of baseline 

measurements (test-retest reliability) and included a control group.68 Another study used the 

reliable change index to determine the ability of the instrument to measure a real change in 

symptoms.67   

  

2.4 Discussion 

There has been considerable progress in the conceptualization and measurement of 

participation since Cardol et al’s.11 review of handicap instruments in 1999.  The most 

notable development was replacing handicap with participation in the ICIDH-2.  This change 

in how participation is conceptualized has instigated the development of these 11 

instruments, of which 7 were published between 2006 and 2008.   

 

2.4.1 Operationalizing the Concept of Participation 

The domains in the 11 participation instruments vary, especially regarding whether self-

care is included.  In the POPS self-care is not considered to be part of participation since it is 

not related to fulfilling life roles.30  Self-care is also not included in the PAR-PRO, PM-PAC 
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or PM-PAC-CAT and in the WHODAS II self-care is included but is considered to be part of 

activity as opposed to participation34.  The variability in how activity is distinguished from 

participation is not surprising considering that in the ICF classification activity and 

participation domains (chapter headings) are listed together and the user decides how to 

structure their relationship.5  Future work should include comparing the content of the 

instruments by linking them to the ICF classification using standardized rules69 to help 

determine how the concept participation has been operationalized.  This may further refine 

how participation is conceptualized in future revisions of the ICF.  This conceptual clarity is 

important because in order to understand the relationship between concepts in the ICF model, 

participation instruments should be pure in content and not contain questions assessing other 

concepts such as activity.70      

There is a great deal of variation in how participation is operationalized which reflects the 

purpose of the instrument.  After reviewing the questions included in the instruments, 9 (IPA, 

KAP, PARTS/M, PIPP, PM-PAC, POPS, P-Scale, ROPP, WHODAS II) assess subjective 

participation asking about autonomy, level of participation compared to a peer, 

problem/impact or distress caused by the participation restriction, satisfaction or amount of 

difficulty.  Three instruments (IPA, KAP, ROPP) specifically assess autonomy, defined as 

the ability to do something the way and when one wants to.  In the P-Scale a peer comparison 

is used to assess subjective participation since in developing countries the concept of 

autonomy is not part of the culture.31  Dijkers71 however, questioned whether by defining a 

peer using demographic, economic or socio-cultural characteristics, it may understate the 

impact on participation for a particular health state.  In addition, many instruments assess 

participation at multiple levels, asking about the perceived participation restriction as well as 
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the importance, impact or satisfaction since not all restrictions are deemed equivalent and this 

will enable rehabilitation professionals to focus on areas relevant to the person.  From a 

measurement perspective, clarity should be obtained regarding the relationship between the 

concepts of participation and quality of life since instruments such as the Life Satisfaction (9 

or 11 question version)72;73 used to assess quality of life also ask about satisfaction with self-

care, family life and relationships.    

Objective participation is measured by frequency [PAR-PRO, PM-PAC (not included in 

domains scored), POPS, PARTS/M] and environmental supports used (PARTS/M).  The 

PAR-PRO is the only instrument to just assess objective participation, comparing frequency 

of participation prior to the health condition, the current level and the ideal frequency for 

each of the participation tasks.  Although objective participation has been criticized since it 

does not focus on the needs of the individuals11, the information obtained from objective 

instruments can be used to evaluate rehabilitation interventions such as the provisions of 

equipment (e.g. adapting a car) to determine if it increases the frequency of participation (e.g. 

driving to work).  Both types of information may be useful to clinicians74 and some 

instruments recognize this, capturing both (PARTS/M, PM-PAC, POPS).   

 

2.4.2 Reliability, Validity and Responsiveness  

The evidence related to reliability, validity and responsiveness for the participation 

instruments is impressive considering most of the instruments have only been recently 

published.  There is sufficient evidence on the internal consistency for the domains and 

overall scores for most of the instruments supporting their use in group-level comparisons in 

the health conditions assessed.  Four instruments (IPA, P-Scale, ROPP, WHODAS II) have 

evidence to support their summary scores being used for individual-level comparisons.  This 
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is probably due to the fact that these are the instruments with the largest number of 

questions.14  Measuring internal consistency in the KAP and POPS may not be applicable.  

The KAP reports participation restrictions using individual questions, categories based on the 

number of restrictions or an overall score with the total number of restrictions.27;48;49;75  In the 

POPS different types of information are included in the domains (frequency for objective 

domains and combined satisfaction and importance ratings for subjective domains) and high 

correlations among the questions are not necessarily expected.76  In terms of the 

reproducibility of the participation scores, most studies used ICCs and met the requirement of 

0.70 for group-level comparisons.  Two instruments (IPA, ROPP) have evidence to support 

their use for individual-level comparisons.  The test-retest reliability for the KAP and the 

POPS were low and may reflect true changes in participation27;30 and more testing is needed.  

Two instruments (ROPP, WHODAS II) have data on the SEM and MDC.  Reporting SEM 

and MDC should be included in future studies since the MDC indicates how much change is 

needed to detect differences beyond measurement error for an individual, which is useful 

information for clinicians.19      

Content validity of the instruments was assured by involving individuals with health 

conditions in the development process for eight of the instruments.  No detailed information 

was available for the POPS or WHODAS II.  The PAR-PRO did not specify that individuals 

with health conditions were involved in assessing the instrument content.  As indicated by 

Cardol et al.11, it is imperative that developers of new instruments involve individuals with 

health conditions to ensure that all important aspects of participation are addressed.     

Dimensionality was assessed in eight of the instruments.  Problems with exploratory 

factor analysis have been identified and include instability of factors after the first one or two 
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factors have been extracted.14;17  The use of modern measurement methods such as 

confirmatory factor analysis, Rasch analysis and IRT may provide additional support for the 

underlying dimensions measured.  Some of these modern measurement methods assume 

domains/scales measure a single underlying dimension and this assumption will not 

necessarily be appropriate in all cases.77  For example, in the POPS different aspects of 

participation are included in the domains (frequency for objective domains, combined 

importance and satisfaction ratings for subjective domains) which are not necessarily related 

and so testing unidimensionality is likely not applicable.30  In addition, often questions need 

to be removed in order to fit the model, which may impact the content validity.41-43  

Construct validity was also assessed by comparing the scores obtained from the 

participation instruments to other instruments as well as sociodemographic, socioeconomic, 

clinical or patient-reported variables.  The WHODAS II has been the most extensively tested 

(Table 2.5).  Some of the authors stated a priori hypotheses regarding the expected 

relationship with the other variables; however, very few quantified the magnitude of the 

expected relationship. In addition, only the KAP has been compared to the IPA and more 

head-to-head comparisons of participation instruments included in this review are needed.  

Scores from participation instruments such as the IPA, PARTS/M, PM-PAC, and WHODAS 

II (both the 12 and 36 question versions) have been compared to the SF-12/SF-36, which is 

one of the most widely used generic health status instruments.  More research is needed to 

identify how participation instruments and generic health status instruments differ.  Linking 

the instruments to the ICF classification using standardized linking rules was done for the 

WHODAS II and SF-3678 which enables the content of the instruments to be compared.  

Future research should do this for all the instruments.   
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There is some evidence to support the ability of participation instruments to assess 

change.  Evidence on responsiveness is available for the IPA, PM-PAC, P-Scale and 

WHODAS II.  The IPA was not as responsive as expected following three months of 

rehabilitation but the authors suggested that this may be due to a lack of true change.26  The 

change scores in the WHODAS II (12- and 36-question) following health interventions were 

similar to change scores reported by the SF-36.36;39;66;67 There was variability in how 

responsiveness was reported.  Effect sizes and/or standardized response means were reported 

in all studies which enable results to be compared.  In addition, the results are not influenced 

by sample size, which is preferable.  However, these types of measures are assessing the 

ability to detect a treatment effect and in order for these results to be meaningful, and to 

understand if the instrument is fulfilling its purpose, the expected effect sizes should be 

stated a priori.18  This could not be found in any of the studies reviewed.  Scores indicating 

high levels of participation were common and occurred when participation was measured in 

relatively healthy populations27;31;36, which may limit the usefulness of these instruments in 

this group if the purpose is to detect change.  As noted by Hyland79 and others39, 

responsiveness is affected by the interaction between the treatment, the instrument’s scale 

and population and all need to be considered.  Future studies must also consider individuals’ 

assessments of whether or not a meaningful change has occurred to assist in interpreting the 

results (anchor-based) since measures such as effect size are based on statistical methods 

(distribution-based).18 

Based on this review it is evident that the field is rapidly progressing and none of the 

instruments could be considered a gold standard at this time.  Clinicians and researchers 

should determine the type of information required about participation before selecting an 
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instrument since the instruments vary in content and how participation is measured.  To date, 

there is more evidence to support these instruments in research studies compared to clinical 

practice since it is easier to detect a significant difference when assessing groups due to a 

smaller variance of the sample mean.80  For these instruments to be useful clinically the SEM 

should be reported and the MDC calculated to determine if real change can be detected in 

individuals.  Instruments with scores indicating high levels of participation may not be able 

to detect change and some participation instruments may be better suited for health 

conditions which have moderate to severe participation restrictions.  The use of ‘normative 

data’ from individuals with similar health conditions may provide important information 

clinically but it is also important to capture the desires and needs of the individual. 

In summary, this article reviewed 11 instruments developed to assess participation based 

on the ICF, with 7 of the 11 instruments being published in the past two years.  Conceptually, 

participation needs to be distinguished from the ICF concept of activity and its relationship 

with quality of life should also be determined.81  The WHODAS II has the greatest body of 

research supporting its use; however instruments such as the IPA are increasingly being 

administered.  Future research should empirically assess these participation instruments in 

various health conditions to determine if they provide similar findings.  Furthermore, 

including multiple participation instruments in a single study will enable the instruments to 

be directly compared.  More work is also needed to establish the MDC and the minimal 

important change for these instruments so they can be used to evaluate clinical interventions.  

The use of modern measurement methods such as IRT need to be further examined.  

Computer adaptive tests such as the PM-PAC-CAT, enable participation to be measured 

precisely with reduced respondent burden and advances in measurement methods will offer 
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new possibilities for measuring participation in the future.  Participation is considered a key 

outcome in rehabilitation82 and future work in this area will ensure the information obtained 

from these instruments is meaningful and can enhance the lives of individuals living with 

various health conditions.   
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Table 2.3. Health conditions included in development, testing and use of participation 
instruments 
 

Instrument Health condition (number of individuals) Country 
IPA chronic idiopathic axonal polyneuropathy 

(n=56)84; haemophilia (n=43)85, (n=127)86; 
healthy adults (n=60)40;42; hypoxic brain injury 
due to cardiac arrest (n=16)46; multiple sclerosis 
(n=35)90, (n=377)87, (n=60)40;42; Parkinson’s 
disease (n=100)41; rheumatoid arthritis 
(n=51)40;42; spinal cord injury *(n=161)43;89, 
*(n=157)88, (n=42)40;42; neurological disorders, 
rheumatic disorders, coronary and pulmonary 
disorders, amputation (n=63)47; neuromuscular 
disease, fibromyalgia, rheumatoid arthritis, spinal 
cord injury, stroke (n=126)25;83; neuromuscular 
disorders, stroke, hand injuries, rheumatoid 
disorders (n=49)26;42; various neuromuscular 
diseases, traumatic hand injury, other disabilities24 
 

Netherlands24-26;42;46;47;83-

87; Italy41; Sweden43;88;89; 
UK40;42;90 

KAP adults over 50 years (n=1117)27, *(n=7878)48;49, 
adults over 50 years with knee pain *(n=2252)75 
 

UK27;48;49;75 

PAR-PRO orthopaedic, stroke, neurologic, brain injury, 
cardiac and pain, arthritis (n=594)28 
 

USA28 

PARTS/M cerebral palsy, post polio, multiple sclerosis spinal 
cord injury, stroke, (n=604)32; spinal cord injury 
(n=255)53 
 

USA32;53 

PIPP mobility impairments due to: amputation (injury, 
cancer, vascular disease), central nervous system 
disease (multiple sclerosis), stroke, degenerative 
conditions (arthritis), spinal cord injury, 
(n=169)15; mobility impairments (n=210)44, 
(n=210)91 
 

Australia15; Malaysia91; 
Thailand44 

PM-PAC brain injury, cardiopulmonary, debility due to 
illness, fractures, joint replacement, joint or 
muscular pain, Parkinson’s disease, post surgical, 
spinal cord injury, stroke, (n=395)29; chronic 
obstructive pulmonary disease, Guillan Barré 
syndrome, lower extremity fractures, multiple 
sclerosis, Parkinson’s disease, post myocardial 
infarction, post surgical, stroke, traumatic brain 
injury, *(n=435)50, *(n=342)51 
 

USA29;50;51 



 

 50

Instrument Health condition (number of individuals) Country 
PM-PAC-
CAT  

brain injury, cardiopulmonary conditions, debility 
due to illness, fractures, joint replacements, 
multiple sclerosis, neuropathy, orthopaedic 
surgery, Parkinson’s disease, post-surgical 
recovery, spinal cord injury, stroke (n=94)35 
 

USA35 

POPS adults (n=121)30, (n=85)52; traumatic brain injury 
(n=454)30, (n=223)52  
 

USA30;52 

P-Scale leprosy (n=254)92;93, (n=264)94; leprosy, 
poliomyelitis, spinal cord injury, other disabilities 
(n=724)31  
 

Brazil31;94; India31;94; 
Nepal31;92;93 

ROPP multiple sclerosis (n=29), other disabilities (n= 
23), Parkinson’s disease (n=27), spastic paresis 
(n=6)33  
 

Sweden33 

WHODAS 
II (36- 
question) 

adults (n=198)37, †(n=2125)45, (n=30)58, 
(n=4149)56; adults over 65 years (n=1204)61, 
(n=840)63; adult onset hearing loss (n=380)38;68; 
ankylosing spondylitis (n=214)66; asthma, chronic 
obstructive pulmonary disease, coronary heart 
disease, diabetes mellitus, obesity (n=308)39;97; 
back pain (n=76)36; back pain, osteoarthritis, 
rheumatoid arthritis (n=296)39;97; blindness 
(n=74)55; breast cancer (n=119)39;97, (n=284)57; 
cerebral palsy (n=89)55; deafness55;  depression 
(n=73)36, (n=65)39;97, (n=405)100; diabetes 
(n=4357)65, (n=233)55; epilepsy (n=82)55; multiple 
sclerosis (n=136)55; psychotic disorders (n=20)96;  
schizophrenia (n=54)54, (n=60)58;101; spinal cord 
injury ‡(n=311)95; stroke (n=116)39;97, (n=32)99, 
(n=64)55; systemic sclerosis *(n=337)64, 
*(n=402)60; trauma *(n=97)98, *(n=101)62 
 

Afganistan95; Australia96; 
Austria45; Cambodia45; 
Canada45;56;60;64; China45; 
Cuba45; Germany39;97; 
Greece45; India45; 
Ireland55; Italy45; Japan45; 
Korea61; Lebanon45; 
Luxenbourg45; 
Netherlands45;66; 
Nigeria45; Norway62;98; 
Peru45; Poland57; Puerto 
Rico37; Romania45; 
Spain45; Sweden99; 
Tunisia45; 
Turkey45;58;63;101; UK45; 
USA36-38;45;54;65;68;100 

WHODAS 
II (12- 
question) 
 

adults (n=124)59; anxiety disorders (n=169)67 Australia67; France59 
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Abbreviations: 
IPA, Impact on Participation and Autonomy; KAP, Keele Assessment of Participation; 
PARTS/M, Participation Survey/Mobility; PIPP, Perceived Impact of Problem Profile; PM-
PAC, Participation Measure-Post Acute Care; PM-PAC-CAT, Participation Measure-Post 
Acute Care-Computerized Adaptive Test; POPS, Participation Objective Participation 
Subjective; P-Scale, Participation Scale; ROPP, Rating of Perceived Participation; 
WHODAS II, World Health Organization Disability Assessment Schedule II 
 
Notes: 
* same study sample for the stated health condition 
† used WHODAS II (12- and 36-question) 
‡ version of WHODAS II not stated (12- or 36-question) 
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3 CONTENT COMPARISON OF INSTRUMENTS ASSESSING PARTICIPATION 
BASED ON THE INTERNATIONAL CLASSIFICATION OF FUNCTIONING, 
DISABILITY AND HEALTH2 

3.1 Introduction 

Participation is cited as central to a person’s quality of life and well-being1.  The 

reduction of disabilities and improving participation for individuals with disabilities are 

therefore important goals of rehabilitation.2  Working for pay, attending school and joining in 

community activities are all examples of life situations that comprise participation.  

Participation is defined in the International Classification of Functioning, Disability and 

Health (ICF) as the involvement in a life situation and participation restrictions are defined as 

problems an individual may experience in the involvement in life situations.3  Although the 

idea of participation is not new, participation as defined in the ICF is a relatively new 

concept and as a result the conceptualization and measurement of participation continues to 

evolve.4   

Whiteneck5 in his critique of the ICF recommended that new instruments 

operationalizing the concepts in the ICF are developed and then tested to assess the 

relationship between the concepts in the ICF model.  In particular, Whiteneck5 recommended 

that the measurement properties of instruments must first be assessed to obtain consensus on 

how each concept within the ICF is quantified before it will be possible to test the 

relationship between concepts.  He stated that it is important to develop new instruments 

which are designed to measure the ICF concepts rather than trying to retrofit existing 

instruments to the ICF classification.5   

                                                
2 A version of this chapter has been submitted for publication.  Noonan VK, Kopec JA, Noreau L, Singer J, 
Chan A, Mâsse LC, Dvorak MF. Content comparison of instruments assessing participation based on the 
International Classification of Functioning, Disability and Health.   
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It is therefore necessary to first assess how the concepts such as participation are being 

measured by examining the content validity of instruments.  Content validity assesses how 

well the questions cover the health components being measured6 and this is important since it 

determines if the content of the instrument is appropriate for measuring the construct or 

concept.7  A recently proposed method for evaluating content validity involves identifying 

the content within the questions of an instrument and linking or mapping this content to the 

ICF classification.  This methodology has been recommended since the ICF classification 

provides a standardized framework for evaluating content8 and to date, this methodology has 

been used to compare the content of both generic and disease-specific instruments.8;9     

In 2003 Perenboom and Chorus2 reviewed the literature and examined how existing 

generic instruments assess the concept of participation.  These authors concluded that most of 

the instruments assess one or more domains related to participation described in the ICF but 

none of them measured all the domains.2  Although this study provides an important 

contribution to the literature, the results cannot be used to understand how the ICF concept of 

participation has been operationalized since only a few of the instruments included in the 

review were developed based on the ICF.2  A draft version of the ICF was published in 1997 

[(International Classification of Impairments, Disabilities and Handicaps-2 (ICIDH-2)] and 

the first version was officially published in 2001 and so an updated review needs to be 

conducted.3  In addition, the methodology for linking the content in the questions to the ICF 

was published in 2002 and revised in 2005, and this methodology was not used in the study 

by Perenboom and Chorus2. 

Thus, to address the recommendations proposed by Whiteneck5, it is important to build 

on the work of Perenboom and Chorus2 and examine the content of instruments developed 
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based  on the ICF using published methodology for linking the content to the ICF.  The 

purpose of this study was to conduct a detailed content analysis of participation instruments 

developed using the ICF, to elucidate how participation has been operationalized.  Content 

validity of instruments was ranked according to whether the questions adequately cover the 

ICF concept of participation and whether any questions were irrelevant by including content 

which is not part of participation as defined in this study.  Findings from this study will assist 

in determining which instrument(s) best cover the concept of participation as defined by the 

ICF and will serve to identify possible revisions of these instruments needed in order to test 

the relationships between the concepts in the ICF model.   

 

3.2 Methods 

A systematic search of the literature was conducted to identify all instruments that were 

developed to assess the ICF concept of participation.  Each instrument was then reviewed to 

evaluate the content in the questions and to link the content to the ICF classification.  Finally, 

the instruments were rated according to two criteria which were used to assess content 

validity (described below).  An overview of the ICF model and classification is provided 

below to assist in explaining how the instruments were selected and how the content was 

linked. 

 

3.2.1 Overview of the ICF 

The ICF consists of two parts: functioning and disability and contextual factors.  

Functioning and disability contains the components body structures, body functions, and 

activities and participation.  Activity is defined as the execution of a task or action by an 

individual.3  Although activity and participation are differentiated in the model, in the 
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classification they are combined and there is a single list of domains covering various actions 

and life areas.  The user is provided with four options on how activity and participation can 

be considered: 1) divide activity and participation domains and do not allow for any overlap; 

2) allow for partial overlap between activity and participation domains; 3) operationalize  

participation as broad categories within the domains and activity as the more detailed 

categories, with either partial or no overlap; and 4) allow for complete overlap in the domains 

considered to be activity and participation.3   

Contextual factors comprise the background of a person’s life and living which interact 

with the individual and determine their level of functioning.3  They include environmental 

and personal factors.  Environmental factors comprise the physical, social and attitudinal 

environment in which people live.3  These factors are external to individuals and can have a 

positive or negative influence on an individual’s performance as a member of society, on an 

individual’s capacity to execute actions or tasks, or on an individual’s body functions or 

structures.3  Personal factors are the particular details of an individual’s life and living and 

include factors such as gender, age and coping style.3 A detailed classification of 

environmental factors was first introduced in the ICF and currently a classification does not 

exist for personal factors.  In addition, the ICF model includes health conditions (disorders or 

diseases) that are classified using the World Health Organization’s etiological classification, 

the International Classification of Diseases-10 (ICD-10). 

In the ICF classification the components are labeled with letters: body structures (s), body 

functions (b), activities and participation (d), and environmental factors (e).  As mentioned 

previously, personal factors are not specified.  Within each component the categories are 

organized hierarchically and assigned a numeric code.  The categories are nested so the 
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chapters also referred to as domains, include all the detailed subcategories.  The first-level 

category is the chapter number (1 digit) then there is the second-level category (2 digits), 

third (1 digit) and sometimes fourth-level (1 digit).  An example demonstrating the coding 

from the activities and participation component is d4 Mobility (chapter/first-level category), 

d450 walking (second-level category), and d4500 walking short distances (third-level 

category). 

 

3.2.2 Instruments 

A systematic search of seven databases [Medline; CINAHL; EMBASE; HaPI; Psyc (Info, 

Articles, Books)] was conducted to identify all the instruments that assess participation and 

were based on the ICIDH-2 or ICF model.  The ICIDH-2 was first released in 1997 and so 

the search included articles published between 1997 and March 2008.  Instruments including 

questions covering a minimum of three chapters in the ICIDH-2 participation dimension10, or 

three chapters from the ICF Chapters 3 to 9 in the activities and participation component in 

ICF classification, were considered to assess participation3.  Instruments which met this 

definition of participation were then included if they fulfilled the inclusion criteria: were 

designed to assess participation in the community, either self-administered or interview-

administered, generic in content, developed for adults and published in English.    

 

3.2.3 Linking to the ICF 

The questions in the instruments were assigned ICF categories, also known as linking or 

cross-walking.   First the content contained within each of the questions and, if applicable, 

response options (response scale) was identified using standardized linking rules11.  This 

content is referred to as the meaningful concept(s) in the published methodology.11  The 
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meaningful concept(s) capture all of the ideas or information contained within a question and 

these concepts are used to identify the ICF categories in the classification.  Examples of the 

meaningful concepts extracted from the questions and the assigned ICF categories are 

provided in Table 3.1. 

To determine if contextual factors and health conditions are included in the participation 

instruments, relevant information stated in the instructions was also used to identify 

meaningful concepts, which is a modification to the published linking rules.  For example, if 

the instructions stated the respondent should consider the impact of their health condition or 

the use of assistive devices when thinking about participating in certain life roles, then 

‘health conditions’ and ‘assistive devices’ were included as meaningful concepts.  Any terms 

referring to a time period (e.g. in the past four weeks) and qualifiers such as ‘difficulty’, 

‘satisfaction’ or ‘importance’ were not considered to be meaningful concepts.   

Once all the meaningful concepts were identified, then the meaningful concepts were 

linked to the most suitable ICF category. The meaningful concept was classified as ‘not 

definable’ if there was not enough information to select the most precise ICF category and if 

a meaningful concept was not included in the ICF (e.g. suicide attempts) it was coded as ‘not 

covered’.  A meaningful concept was coded as a ‘personal factor’ if it was about age or other 

factors that relate to the background of the person.  Meaningful concepts such as health, 

illness or physical disability were coded as ‘health condition’.   

One coder was primarily responsible for identifying the meaningful concepts and two 

coders linked all the meaningful concepts in the instruments.  The two coders reviewed their 

results and discussed the questions where different ICF categories or codes were selected.  

Another coder was consulted if there were any questions regarding the meaningful concepts, 
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the ICF categories or ICF codes and made a final decision. All the coders were familiar with 

the ICF and the linking rules11.    

 

3.2.4 Analysis 

First a descriptive analysis was conducted.  The number of meaningful concepts linked to 

categories in the ICF components as well as the number of meaningful concepts which could 

not be linked was reported.  The most precise categories selected from the components 

activities and participation (d-categories) as well as body functions (b-categories), body 

structures (s-categories) and environmental factors (e-categories) were recorded and reported 

up to the second-level ICF categories.  Agreement between the two coders was calculated as 

the percent agreement for the ICF categories (levels 1 to 3), which also included the ICF 

codes which could not be linked.  Only the initial assessment of agreement for the ICF 

categories and codes assigned by the two coders was considered for the percentage of 

agreement analysis; it did not include any changes resulting from a third coder’s input.     

Second, content validity for each instrument was examined by evaluating the coverage 

(do the questions adequately cover the concept) and whether the questions are all relevant (do 

all the questions include content related to participation).  Since the instruments have a 

different number of questions, the percentage of questions containing ICF categories from 

the chapters included in the activities and participation component was first calculated.  

Similar estimates were made for the ICF components body functions and environmental 

factors as well as for ‘health conditions’ and ‘not defined/not covered’.  Instruments were 

then evaluated based on whether they contain questions with ICF category codes in 5 out of 7 

ICF chapters (first-level categories) considered aspects of participation; as mentioned 

previously, the chapters considered aspects of participation include ICF Chapter 3 
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Communication (d3)  to Chapter 9 Community, social and civic life (d9) in the activities and 

participation component.  Coverage in 5 out of a possible 7 chapters was selected since this 

covers at least two-thirds of the chapters used to operationalize participation in this study and 

this was felt to be acceptable coverage.   

Relevance of the questions was evaluated by examining if all the questions have one or 

more meaningful concepts linked to ICF categories in Chapters 3 Communication (d3) to 

Chapter 9 Community, social and civic life (d9).  Since it is possible that an instrument 

contains meaningful concept(s) related to participation but an ICF category could not be 

identified, meaningful concepts linked to ‘not defined’ and ‘not covered’ were reviewed to 

determine if the meaningful concepts were similar to the content included in the Chapters 3 

Communication (d3) through Chapter 9 Community, social and civic life (d9).   

 

3.3 Results 

3.3.1 Identification of the Participation Instruments 

A review of the literature in September 2007 identified 3087 articles.  After reviewing the 

articles based on the two-stage eligibility process ten instruments12-19 met the inclusion 

criteria: Impact on Participation and Autonomy (IPA)12;20, Keele Assessment of Participation 

(KAP)18, PAR-PRO14, Participation Measure-Post Acute Care (PM-PAC)13, Participation 

Objective Participation Subjective (POPS)21, Participation Scale (P-Scale)17, Participation 

Survey/Mobility (PARTS/M)22, Perceived Impact of Problem Profile (PIPP)15, Rating of 

Perceived Participation (ROPP)16, and World Health Organization Disability Assessment 

Schedule II (WHODAS II)19.  The Participation Measure-Post Acute Care-Computerized 

Adaptive Test version (PM-PAC-CAT)23 was added when the systematic search was updated 

in March 2008.  For eight of the instruments (IPA, KAP, PARTS/M, PM-PAC, POPS, P-
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Scale, ROPP, WHODAS II) a copy of the instrument was available and so these instruments 

were included in the content analysis.   

 

3.3.2 Linking the Meaningful Concepts to the ICF 

A total of 1351 meaningful concepts were identified in the 8 instruments.  If examples are 

used to describe an aspect of participation then all the examples were coded as meaningful 

concepts and linked to ICF categories.  Two instruments include screening questions (KAP, 

PARTS/M) and the meaningful concepts in the screening questions were also included.  In 

the P-Scale there are a total of 36 questions; however, only 18 questions were assessed in for 

the P-Scale since the meaningful concepts are not explicitly stated in 18 questions which ask 

“how big a problem is it to you?” as a follow-up to the first question.  In addition, there was 

no impact on the results by only including 18 questions from the P-Scale.    

A summary of the meaningful concepts linked to ICF categories is included in Table 3.2.  

The PARTS/M has the highest number of meaningful concepts (n=545).  Sixty nine percent 

(932/1351) of the meaningful concepts were linked to categories in the component activities 

and participation.  Three instruments (PARTS/M, P-Scale, WHODAS II) have meaningful 

concepts linked to body functions and all the instruments with the exception of the ROPP, 

have meaningful concepts linked to the component environmental factors.  Four of the eight 

instruments (IPA, PARTS/M, PM-PAC, WHODAS II) have meaningful concepts which 

could not be linked to the ICF.  Out of the 199 meaningful concepts that could not be linked 

to the ICF, 160 were coded as health conditions and 39 were either ‘not defined’ or ‘not 

covered’.  Examples of meaningful concepts that were coded as ‘not defined’ include ‘other 

activities’ (PM-PAC), ‘days away from home’ (PM-PAC) and ‘staying by yourself for a few 

days’ (WHODAS II).  Examples of meaningful concepts coded as ‘not covered’ include 
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‘control over your own life’ (IPA) and ‘impact on your family’ (WHODAS II).  The 

meaningful concept ‘health condition’ was identified in 4 of the 8 instruments (Table 3.2).  

Instructions in the WHODAS II and IPA ask the respondent to consider all the questions in 

the context of difficulties due to health conditions and so all questions contain meaningful 

concepts linked to ‘health conditions’.  No meaningful concepts were linked to personal 

factors.   

Table 3.3 lists the categories from the activities and participation component that the 

meaningful concepts were linked to.  All of the instruments contain meaningful concepts 

linked to the following ICF Chapters Mobility (d4), Domestic life (d6), Interpersonal 

interactions and relationships (d7), Major life areas (d8), and Community, social and civic 

life (d9).  Table 3.4 describes the categories within the ICF components body functions (b-

categories) and environmental factors (e-categories) included in the instruments.  

In the PARTS/M, for each of the 20 aspects of participation assessed there is a question 

which asks if either ‘pain’ (linked to b280 pain) or ‘fatigue’ (linked to b4552 fatigability and 

the second-level category is b455 exercise tolerance functions), limits participation.  The P-

Scale contains a meaningful concept ‘confidence’ (linked to b126 temperament and 

personality functions).  The WHODAS II contains three questions which ask about 

‘remembering to do important things’, being ‘emotionally affected’ and ‘living with dignity’, 

which were linked to b144 memory, b152 emotional functions and b1 Mental functions, 

respectively.   

Seven instruments include meaningful concepts which were linked to categories in the 

ICF component environmental factors.  Six instruments (IPA, KAP, PARTS/M, PM-PAC, 

POPS, P-Scale) either ask about the use of aids or assistance in either a specific question or 
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ask the respondent to consider these factors when considering aspects of participation; these  

meaningful concepts were linked to categories within e1 Products and technology or e3 

Support and Relationships.  In three instruments (IPA, P-Scale, WHODAS II,) there are 

questions asking about attitudes of others, where the meaningful concepts were linked to 

categories in e4 Attitudes.  The PM-PAC has two questions that ask about ‘filing your taxes’ 

/ ‘completing forms for insurance or disability benefits’ and the e-categories were related to 

the instructions which tells the respondent to consider any assistance or services available to 

them (meaningful concepts linked to categories in e3 Support and relationships and e5 

Services, systems and policies). 

The percentage of observed agreement between the two coders for the ICF categories and 

codes ranged between 91-100% for the first-level ICF categories, 77-95% for the second-

level ICF categories and 77-94% for the third-level ICF categories.  The percentage of 

agreement was not assessed for the IPA since this instrument was linked to the ICF in a 

previous study conducted by one of the authors (VKN). 

 

3.3.3 Assessing Content Validity 

In terms of content coverage, the number of questions with content from the ICF 

Chapters 3 to 9 ranges from 0 (0%) for d3 Communication (IPA, PARTS/M) and d5 Self-

care (POPS) to 58 (36%) for d9 Community, social and civic life in the PARTS/M (Table 

3.5).  All of the instruments met the criteria of having questions containing content covering 

5 out of 7 ICF Chapters (d3 Communication to d9 Community, social and civic life) in the 

activities and participation component.  In terms of relevance, there are questions in the IPA, 

PM-PAC and WHODAS II which do not contain d-categories from d3 Communication to d9 

Community, social and civic life but the meaningful concepts were considered to be related to 
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participation (e.g. WHODAS II ‘staying by yourself’).  There are two instruments (P-Scale, 

WHODAS II) that have questions which do not contain d-categories from d3 Communication 

to d9 Community, social and civic life and were considered to assess something other than 

participation.  The P-Scale has one question which just contains meaningful concepts linked 

to e-categories (e4 Attitudes) and another question asking about ‘feeling confident trying new 

things’ which was linked to d1 Learning and applying knowledge.  The WHODAS II has 

nine questions which do not contain meaningful concepts related to d3 Communication to d9 

Community, social and civic life; these questions have meaningful concepts linked to b1 

Mental functions, d1 Learning and applying knowledge, e4 Attitudes, health condition and 

‘not covered’ or ‘not defined’ and were therefore not considered related to participation (e.g. 

‘barriers or hindrances in the world around you’).  The IPA, KAP, PARTS/M, PM-PAC, 

POPS and the ROPP met both criteria for content validity.  A table summarizing the results 

on the content validity is provided in Table 3.6.   

 

3.4 Discussion 

3.4.1 Defining the Concept of Participation 

In this study an instrument was included if its domains cover a minimum of three 

chapters from the ICF Chapters 3 to 9 in the component activities and participation.  This 

broad definition of participation was used since there is no consensus regarding how activity 

is differentiated from participation2;5;5;24-27 and selecting chapter headings provided objective 

criteria.  Perenboom and Chorus2, however, considered a question to be assessing 

participation if it asked about actual or perceived participation (involvement, autonomy, 

social role) (page 578) and so different results would be obtained using this definition. 
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3.4.2 Content Validity of the Participation Instruments 

Although all the instruments adequately met the requirement for including content from 5 

of the 7 ICF chapters, there are differences in the actual content.  All of the instruments 

include content from ICF Chapters Domestic life (d6), Interpersonal interactions and 

relationships (d7), Major life areas (d8), and Community, social and civic life (d9).  There 

are differences, however, in whether the Chapters Communication (d3), Self-care (d5) and 

certain aspects of Mobility (d4) are considered part of participation.   

Four instruments (PM-PAC, P-Scale, ROPP, WHODAS II) intend to assess d3 

Communication based on the original articles and ICF categories from d3 Communication 

were noted for all these instruments.  Meaningful concepts linked to categories in d3 

Communication were also identified in the KAP and POPS, which was likely unintentional.  

In the KAP and POPS there are questions which contain meaningful concepts linked to 

multiple ICF chapters, including communication, but the latter was not the major focus.  For 

example, in the POPS the question “How many times do you speak with your neighbour?” 

includes the meaningful concept ‘conversation’ which was coded as d350 conversation but it 

is only a minor meaningful concept and the major meaningful concept is ‘relationship with 

neighbour(s)’, coded as d7501 informal relationships with neighbours.  In some instruments 

such as the PM-PAC, assessing communication is a major focus (“How much are you limited 

in watching or listening to the television or radio?”).  Empirical findings suggest that it is 

difficult to demonstrate discriminant validity among participation domains12;18and this may 

be a result of overlapping content.  In future studies it may be beneficial to identify and code 

the major and minor meaningful concepts, since this could assist with developing a priori 

hypotheses regarding expected correlations between instrument domains.       
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All of the instruments contain meaningful concepts linked to categories in d5 Self-care 

with the exception of the POPS.  When the POPS was developed self-care was not included 

since participation was operationalized as “engagement in activities that are intrinsically 

social, that are part of household or other occupational role functioning, or that are 

recreational activities occurring in community settings” (page 463) and self-care did not 

qualify.21  The PM-PAC does not intend to assess self-care13 but there were two meaningful 

concepts linked to categories in d5 Self-care.  One question in the PM-PAC asks about 

‘exercising’ which was coded as d570 managing diet and fitness and the other question asks 

about ‘providing self-care to yourself’, which was coded as d5 Self-care.  In terms of 

mobility, all of the instruments contain meaningful concepts linked to categories in d4 

Mobility and all the instruments intend to include content from this chapter.  Three 

instruments (IPA, PARTS/M, WHODAS II) operationalize moving in the home using 

specific phrases such as ‘getting out of bed, getting out of a chair…’ (PARTS/M) or ‘getting 

up and going to bed’ (IPA).  In the other instruments, mobility includes broader statements 

such as ‘moving around the home’ (KAP, ROPP) or ‘getting around’ (PM-PAC, P-Scale, 

ROPP) and in the POPS mobility only includes using transportation. 

In terms of the relevance of the content, the P-Scale and WHODAS II were considered to 

have content not related to the concept of participation.  When the P-Scale was developed 

participation was considered to include content from Chapter Learning and applying 

knowledge (d1)17 and the differences in how participation was operationalized explains why 

this question did not meet the criteria for content relevance.  There was one questions in the 

P-Scale that did not meet the criteria for content relevance; the question “In your home, are 

the eating utensils you use kept with those used by the rest of the household?” includes the 
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meaningful concepts ‘family member attitudes’ and ‘eating utensils’ that were considered to 

be primarily assessing environmental factors (‘e410 individual attitudes of immediate family 

members’ and ‘e115 products and technology for personal use in daily living’, respectively).  

This question only asks about the observable consequences of others’ attitudes and so it was 

not considered to be related to the concept of participation.  Similarly, the WHODAS II 

contains questions with meaningful concepts linked to d1 Learning and applying knowledge 

which is expected since this instrument was developed to assess the concepts of activity and 

participation.19  The WHODAS II, like the P-Scale also contains questions which do not 

contain any d-categories (e.g. “How much of a problem did you have because of barriers or 

hindrances in the world around you?”) and so it was not just due to the differences in how 

participation was operationalized.     

 

3.4.3 Linking the Meaningful Concepts to the ICF 

The methodology published by Cieza et al.28 was used to identify and link meaningful 

concepts to the ICF.  Our results for the d-categories selected for the WHODAS II can be 

compared to a study by Cieza and Stucki9, which also linked the WHODAS II to the ICF.  It 

is difficult to compare the results from these two studies directly since Cieza and Stucki9 

used an older version of the linking rules28 and we modified the linking rules by including 

‘health condition’ as a meaningful concept if it was included in the instructions.  Cieza and 

Stucki9 identified 38 meaningful concepts and in our study we had 45 not including coding 

‘health condition’, however, we did not include the five questions in the WHODAS II on 

general health and it appears that Cieza and Stucki9 did.  Both studies had the same number 

of meaningful concepts linked to body functions (n=3), environmental factors (n=1) and ‘not 

defined’ (n=2).  There were some differences.  We linked 38 meaningful concepts to 
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categories from activities and participation and Cieza and Stucki9 linked 30 meaningful 

concepts and we linked 1 meaningful concept to ‘not covered’ whereas they linked 2 

meaningful concepts.  Overall, it appears that the linking rules were applied similarly in the 

two studies.  It has been recognized that there are a number of challenges with using the 

linking rules (e.g. establishing the meaningful concepts contained in the assessment items) 

and future work will further enhance the standardization of these rules.29  

   

3.4.4 Participation and Other ICF Categories 

It was informative to examine the ICF categories within each question to determine 

which other ICF categories were used in conjunction with the categories from the ICF 

component activities and participation.  The ICF states that disability is a dynamic process 

which results from the interaction of the ICF components (body structures, body functions, 

activities and participation) and the contextual factors (environment, personal factors).3  It is 

helpful, therefore, to identify what is asked in relation to participation.  For example, in the 

PARTS/M for every participation topic area (e.g. dressing, working inside the home) there is 

a question asking whether participation is impacted by pain and/or fatigue.  Clinically it is 

useful to determine the impact of factors such as pain and fatigue, because similar to 

environmental factors they can be potentially modified in order to enhance participation.   

As stated by Nordenfelt26 and others30, activity and participation must occur in an 

environment.  In the ICF there is reference to a ‘standard environment’ versus ‘usual 

environment’ and this distinction is one way activity is differentiated from participation.3  It 

is interesting how environmental factors asking about assistance or equipment are included in 

some instruments (IPA, KAP, PARTS/M, PM-PAC, POPS, P-Scale) but not in other 

instruments (ROPP, WHODAS II).  The PARTS/M specifically assesses the use of assistance 
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and the frequency in which accommodations, adaptations or special equipment is used.  

Asking about the use of equipment and assistance is important clinically since if a person 

does not have a suitable environment, this can be modified to enhance their participation.  

Further qualitative and quantitative studies will determine if respondents inherently consider 

their environment when answering the questions.   

Similar to environmental factors, there is variation in whether a participation restriction is 

attributed to a health condition.  In the WHODAS II and IPA, the instructions state that the 

respondent should consider his or her health condition.  In the PARTS/M there are specific 

questions which ask if the person’s participation is limited by their illness or physical 

impairment.  Dubuc et al.31 demonstrated the importance of specifying whether the 

participation restriction is a result of a health condition or not, especially for areas which are 

highly influenced by environmental factors.  By asking if the participation restriction is a 

result of a health condition, it underestimated the influence of the environment since subjects 

focussed on the implications due their health and did not often consider the restrictions in the 

physical and social environment.31  More research should assess the best way to assess these 

influencing factors.  The PARTS/M offers the advantage of asking specific questions related 

to these areas and this may provide a means to determine their effects.  None of the questions 

contain meaningful concepts coded as personal factors, which is not surprising since this data 

is collected separately (e.g. age, gender) in research studies.  Further studies should compare 

questions that either attribute or do not attribute participation to factors such as the 

environment or health conditions to determine if these phrases influence a person’s response.   
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3.4.5 Study Limitations and Conclusions 

There are several limitations to this study which need to be considered when interpreting 

the results.  The methodology for assessing content validity was developed for this study 

which limits comparisons to other studies but it may be useful in future studies.  The criteria 

used for evaluating content validity in this study assume that it is desirable to have an 

instrument cover the majority of areas within a multidimensional concept such as 

participation and so it may not be suitable for instruments that focus on selected areas such as 

employment.  As very few studies have linked the instruments used in this study to the ICF 

classification, the results from this study should be confirmed in other studies.  Interpreting 

the questions and determining the meaningful concepts can be influenced by culture and the 

experience of the coders.  Future enhancements to the ICF linking rules and more examples 

demonstrating how the meaningful concepts are identified and coded will enhance the 

methodology in these types of studies.       

In summary, this study linked eight instruments measuring participation to the ICF 

classification.  Benefits of linking the content of instruments to the ICF has been described in 

various studies8;9;32 and these benefits include enabling users to review the content as part of 

the selection process, to provide a standardized approach to comparing the content and to 

inform revisions of existing instruments.  An enhancement to the linking methodology 

enabled the role of contextual factors to be examined within each question.  Including 

contextual factors in the ICF is an important step forward and empirical research comparing 

results from instruments that either include and or do not include contextual factors will 

further advance the measurement of participation.  The instruments all contain content from 

the ICF Chapters Domestic life (d6) to Community, social and civic life (d9), but there is 

variability in whether content from ICF Chapters Communication (d3), Mobility (d4) and 
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Self-care (d5) is included.  All the instruments contain content covering five chapters in the 

ICF component activities and participation; however, the WHODAS II and KAP have 

questions with concepts not considered aspects of participation.  The differences observed in 

the eight participation instruments regarding content, inclusion of environmental factors, and 

attributing participation restrictions due to health should be considered when selecting an 

instrument.       
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Table 3.6. Content validity of the participation instruments 
 

Instrument 

Criteria #1:  
Questions cover ICF  

category codes in at least  
five ICF Chapters   

d3 to d9* 

Criteria #2:  
All questions contain one or more 

meaningful concepts 
linked/related to categories  

in ICF Chapters  
d3 to d9* 

IPA yes  yes† 
KAP yes yes 
PARTS/M yes yes 
PM-PAC yes  yes† 
POPS yes yes 
P-Scale yes no 
ROPP yes yes 
WHODAS II yes    no† ‡ 
 
Abbreviations: 
ICF, International Classification of Functioning, Disability and Health; IPA, Impact on 
Participation and Autonomy; KAP, Keele Assessment of Participation; PARTS/M, 
Participation Survey/Mobility; PM-PAC, Participation Measure-Post Acute Care; POPS, 
Participation Objective Participation Subjective; P-Scale, Participation Scale; ROPP, Rating 
of Perceived Participation; WHODAS II, World Health Organization Disability Assessment 
Schedule II 
 
Notes: 
* d3 Communication to d9 Community, social and civic life 
† contains ‘not defined’ or ‘not covered’ codes that are similar in content to d3 
Communication to d9 Community, social and civic life 
‡ the WHODAS II also has questions which do not contain any meaningful concepts linked or related 
to content in d3 Communication to d9 Community, social and civic life 
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4 COMPARING THE RELIABILITY OF FIVE PARTICIPATION 
INSTRUMENTS3 

4.1 Introduction 

As disability rates continue to rise with an aging population, advances in medicine and 

improved disability surveillance, there will be a greater need to understand how health 

conditions impact a person’s life.  The concept of participation, defined as the involvement in 

life situations in the International Classification of Functioning Disability and Health (ICF)1, 

is therefore receiving considerable attention in the literature.  Since the ICF was published in 

draft form in 1997 a recent review conducted in 2008 identified 11 new participation 

instruments developed using the ICF. (Chapter 2)   

There have been tremendous advances in how participation is operationalized.  Initially 

participation was assessed based on objective information (e.g. the number of hours a person 

works).2  However, it has been recognized that it is also important to measure how a person 

perceives his or her participation3 and the recent review of participation instruments (Chapter 

2) noted that instruments are now assessing more subjective information4;5.   

Since measuring participation using the ICF model is a relatively recent development, 

more research evaluating the measurement properties of participation instruments is needed.  

There has also been a recent increase in the number of participation instruments and so 

information is needed to help users select an instrument for a given study.  Relatively few 

studies include multiple participation instruments, so it is not known how well the 

instruments compare.  A direct comparison of participation instruments, including both 

subjective and objective participation instruments is therefore needed.   

                                                
3 A version of this chapter will be submitted for publication.  Noonan VK, Kopec JA, Noreau L, Singer J, 
Mâsse LC, Zhang H, Dvorak MF. Assessing the Reliability of Five Participation Instruments in Persons with 
Spinal Conditions: I. How do they Compare? 
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We selected five of the eleven instruments identified in the literature review (Chapter 2).  

These instruments include Impact on Participation and Autonomy (IPA)6, Keele Assessment 

of Participation (KAP)5, Participation Measure-Post Acute Care (PM-PAC)7, Participation 

Objective and Participation Subjective (POPS)8, and World Health Organization Disability 

Assessment Schedule II (WHODAS II)9.  The IPA and KAP assess perceived autonomy in 

participation (doing something the way and when one wants to).  The PM-PAC and 

WHODAS II primarily assess perceived difficulty or limitations in participation.  The POPS 

includes quantifiable information regarding frequency of participation along with subjective 

information asking about the importance and satisfaction for various types of activities.  All 

of these instruments can provide valuable information to clinicians and researchers.  Six 

instruments were excluded because they were 1) too specific (Participation Survey/Mobility 

just measures lower extremity mobility10), 2) designed to assess participation in developing 

countries ( Participation Scale11), 3) administered by interview or computer (PAR-PRO12 and 

Participation Measure-Post Acute Care-Computer Adaptive Test13), 4) too similar to other 

instruments (Rating of Perceived Participation14 was too similar to the IPA and KAP), or 5) 

not available (Perceived Impact of Problem Profile15). 

Participation instruments can be used to assess individual as well as group differences.  

Clinicians need to know if an instrument is able to detect individual changes to be useful 

clinically while researchers often assess group differences.  Assessing floor and ceiling 

effects as well as reliability using standardized criteria provides evidence regarding what 

instrument is best suited for what purpose.  Floor and ceiling effects limit an instrument’s 

ability to detect changes or differences in individuals or between groups.16  In these five 

participation instruments ceiling effects have been reported.  For example, 70.3% of 
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individuals with conditions such as diabetes reported no problems with self-care in the 

WHODAS II17 and 53% of community-dwelling individuals had no participation restrictions 

using the KAP5.  However, since these instruments have not been compared in individuals in 

a single study, it is not known how the floor and ceiling effects in the instruments compare.        

Reliability is the degree to which an instrument is free from random error.18  Two types 

of reliability are frequently assessed.  The first is determining if the questions within a multi-

item scale are homogenous or are internally consistent.  The second type of reliability 

assesses whether the information provided by individuals remains stable over time (test-retest 

reliability in self-administered instruments).  Test-retest reliability can be assessed using the 

intraclass correlation coefficient (ICC) and expressed as a ratio between 0 and 1.  Since the 

ICC is calculated using the ratio of variability between individuals and the total variability 

(variability between individuals and measurement error) it describes an instrument’s ability 

to differentiate among individuals in the sample studied.19-21  Test-retest reliability can also 

provide information on the consistency of responses using the standard error of measurement 

(SEM) by calculating the variability of measurements on the same individual.19-21  The SEM 

assesses the absolute measurement error (how close scores are on repeated measures) and it 

is reported in the unit of the scale.20  As more instruments are being used in clinical practice 

there has been a growing interest in using the SEM to calculate the minimal amount of 

change in a score that must be observed beyond the absolute measurement error, referred to 

as the minimal detectable change (MDC).22  To date, information on the internal consistency 

and test-retest reliability using ICCs for these five instruments has been published; however 

it is difficult to compare the instruments since the results are based on different health 
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conditions and the information is collected in different settings.(Chapter 2)  In addition, very 

little has been reported on the SEM and MDC for these instruments.   

A direct comparison of five participation instruments would provide important 

information regarding the use of these instruments in individuals with spinal conditions.  In 

addition, it would enable the instruments to be compared directly, which would help improve 

our understanding of how participation has been operationalized and provide 

recommendations for clinicians and researchers.  Therefore, the purpose of this study was to 

compare the floor and ceiling effects, internal consistency, test-retest reliability (using ICCs 

and SEM) and MDC in five participation instruments (IPA, KAP, PM-PAC, POPS, 

WHODAS II).   

 

4.2  Methods 

4.2.1 Recruitment and Study Procedures   

Individuals admitted to the Vancouver General Hospital (VGH) Acute Spine Program, in 

Vancouver, British Columbia Canada between 2001 and March 2005, were eligible if they 

had a diagnosis of 1) a traumatic or non-traumatic spinal cord injury (SCI), 2) a spinal 

column facture without neurological involvement, or 3) a spinal degenerative disease (e.g. 

disc herniation, spondylosis).  Individuals were excluded if they were deceased; could not be 

contacted; did not speak English; had a cognitive deficit; were not able to physically 

complete the instruments (e.g. age, a person with a SCI who is ventilator dependent); or were 

recently discharged from hospital within the last three months and were not able to do regular 

activities (e.g. because they were prescribed bed rest because of a pressure sore).  In each of 

the three diagnostic groups a sample size of approximately 200 individuals was targeted.  

These diagnoses were selected since it provided a mechanism to compare different health 
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conditions and it was possible to access these former patients.  Individuals eligible for the 

study were randomly selected from the hospital database until the target sample size was 

achieved or until all eligible individuals had been contacted.  The study was approved by the 

Behavioural Research Ethics Board at the University of British Columbia (Appendix A) and 

all individuals provided written informed consent. 

Individuals were contacted by mail and asked to complete a questionnaire.  A study 

coordinator followed up with all the potentially eligible participants to determine if the 

questionnaire was received approximately one week after the questionnaire was mailed.  A 

reminder letter with another copy of the questionnaire was mailed if individuals indicated 

that they were interested in participating in the study but did not return the questionnaire.  All 

returned questionnaires were checked by the study coordinator and if there were sections 

with missing data then the subjects were contacted and asked if they would be willing to 

complete them.  No subsequent contact was made if subjects indicated that they did not want 

to be re-contacted and subjects were not asked to complete any questions related to income 

or intimate relationships.  Test-retest reliability was assessed using a sub-sample of 

individuals from each diagnostic group.  If individuals agreed to participate in the reliability 

study they were asked to complete the instruments twice within 10 days.  A target sample 

size of 50 individuals per group was based on a sample size estimation23 of 124 subjects, 

which used an ICC of 0.75 obtained from the previous studies using these instruments 

(Chapter 2).           
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4.2.2 Data Elements 

Data was obtained from hospital databases and from a questionnaire completed by the 

respondents and included sociodemographic/socioeconomic data, clinical data, and 

domain/total scores from participation instruments.  

 

4.2.2.1 Sociodemographic and Socioeconomic Data 

Data on age and gender were obtained from the hospital database.  Respondents were 

asked about marital status, racial background, living situation (living alone or with someone), 

education, employment and compensation status related to their spine condition.    

 

4.2.2.2 Clinical Data 

Diagnosis and treatment information for each respondent was obtained from hospital 

databases.  The following diagnostic categories were included 1) traumatic and non-traumatic 

SCI (myelopathy); 2) spinal column fractures due to trauma; and 3) spinal degenerative 

conditions (stenosis, disc degeneration, spondylolisthesis, spondylosis).  All surgical 

procedures for each individual were recorded.  Neurology data for individuals with traumatic 

SCI consisted of the first neurological assessment during the acute admission using the 

International Standards for the Neurological Classification of SCI (ISNCSCI).24  

Comorbidities were assessed using one section of the Self-Administered Comorbidity 

Questionnaire25 which measures the presence or absence of 14 comorbid conditions.  One 

point is assigned for each comorbid condition producing a maximum score of 14 points.     

 

4.2.2.3 Participation Instruments 

A description of the five participation instruments is provided below.     
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The IPA6 assesses the perceived impact of a health condition or disability on participation 

and autonomy in the following domains autonomy indoors (e.g. self-care); family role (e.g. 

housework); autonomy outdoors (e.g. visiting friends, leisure time); social life and 

relationships; and work and education.  Based on 31 questions, the perceived participation 

score was calculated for each domain.  A lower score indicates better perceived participation.     

The KAP5 contains 11 questions asking about autonomy in conducting life activities in 

the sub-domains mobility (2 questions); self-care; domestic life (3 questions); interpersonal 

interactions and relationships; major life areas (3 questions); and community, social and civic 

life.  The mean score for each question was calculated in order to compare domains within 

the participation instruments, with a lower score indicating a better perceived participation.   

Participation Measure – Post Acute Care7 is designed to assess participation in the 

community.  It contains a total of 51 questions and 42 questions are used to create a score for 

the domains communication; mobility; domestic life; interpersonal relationships; role 

functioning; work and employment; education; economic life; and community, social and 

civic life.  A higher score indicates better participation. 

The POPS8 assesses participation in 26 life activities in both an objective (frequency) and 

a subjective manner (importance and level of satisfaction).  A scoring algorithm provided by 

the developers was used to calculate the overall objective and subjective scores as well 

objective and subjective domain scores for domestic life; major life areas; transportation; 

interpersonal interactions and relationships; and community, recreational and civic life.  

Objective scores are based on z scores which represent the difference between the frequency 

information for each question compared to reference data from a sample including traumatic 

brain injury (TBI) and healthy controls.  The domains were weighted based on the perceived 
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importance of the activity in the reference sample.  Subjective scores are obtained by 

multiplying the individual’s importance score by the satisfaction score and range from -4 

(important area that a person wants to do more or less of the activity) to +4 (important area 

that a person is satisfied with the amount of activity).  The POPS was originally developed to 

be interviewer-administered and a self-administered version was developed and tested for use 

in this study.  The scoring algorithm was modified slightly when the raw (non-imputed) data 

was used.  It has been reported that subjects often omit questions if they do not engage in the 

activity26 and in the algorithm the subjective questions are not scored if subjects respond 

‘don’t know’ to either the importance or satisfaction question, which could result in 

considerable missing data.  To maximize the information provided by the subjects, domain 

scores were, therefore, calculated even if less than half of the subjective questions were 

answered within a domain.  

The WHODAS II9 assesses daily functioning using domains covered in the activities and 

participation component of the ICF.  There are 36 questions and the domains include 

understanding and communicating, getting around, self-care, getting along with people, life 

activities (household/work activities), and participation in society.  A scoring algorithm was 

provided by the World Health Organization.  Separate scores were calculated for individuals 

who were working and not working for the life activities domain as well as for the total score 

since four questions related to work/school were not relevant for all individuals.  A lower 

score indicates better participation. 
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4.2.3 Statistical Analysis 

For each instrument the score distribution, internal consistency and test-retest reliability 

(ICC and SEM) were evaluated.  In this paper results are presented only for the overall 

sample since the primary purpose of this study was to compare the instruments.   

The score distributions were assessed using descriptive statistics (mean, standard 

deviation, range).  The percentage of individuals with the lowest level of participation and 

the highest level of participation were recorded and values greater than 15% were considered 

to be substantial floor and ceiling effects, respectively.22     

Internal consistency assesses the homogeneity of a multi-item scale and it is evaluated 

using Cronbach’s alpha coefficient.18  It has been recommended that a minimum of 0.70 is 

required for group comparisons and 0.90 - 0.95 is needed for individual comparisons.18  Test-

retest reliability was assessed using a two-way random effects model (ICC 2,1), with absolute 

agreement to account for any systematic variability between the two administrations.27  

Recommended minimum values are 0.70 and 0.90 for individual and group-level 

comparisons, respectively.16;18  For instruments consisting of categorical scales, a weighted 

kappa coefficient was used.  Although some suggest that it is difficult to apply criterion when 

assessing weighted kappa28, for the purpose of this study 0.70 was used as the minimal 

standard22.   

In this study SEM was calculated from the square root of the within-subject variance 

obtained from ANOVA (the square root of the sum of the between measures variance and the 

residual variance).  Systematic differences between the test and retest were included when 

calculating the SEM, as recommended in the literature.20 The SEM can be used to calculate 

the MDC (MDC=1.96 X √2 X SEM) which represents the smallest within-person change in 

score that can be detected in an individual beyond measurement error, with p<0.05.22  The 
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MDC as a percentage of the scale score range was also calculated to compare the 

instruments.   

Bland and Altman29 recommend that plots displaying the differences between the first 

and second administration of the instrument against the average of the domain or total scores 

can provide a visual display of the agreement.   Limits of agreement were calculated using 

the formula  ‘mean change + 1.96 X standard deviation of these changes’ and are included in 

the plots.29  The Bland and Altman plots were reviewed to determine if there were any 

systematic differences over the range of the mean values for the domain scores.  The limits of 

agreement provide similar information as the MDC but they are useful to determine if the 

SEM depends on the scale score when reviewing the graphs.   

The percentages of missing data for the first and second administration of the 

participation instruments was less than 10% at the question-level (except for two questions in 

the second administration of the POPS which asked about attending school, where the 

missing data was 12.8% and 14.1%).  For the overall sample (n=545) missing data was 

imputed using the procedure for multiple imputation using SAS (PROC MI), however, only 

one simulated version of the data set was created.  Variables potentially related to the reason 

for the missing data and variables known to be associated with the participation scores were 

included in the model.  The imputation was done within each instrument (imputation did not 

borrow information from other instruments) and data pertaining to work and education were 

only imputed for individuals who indicated that they were involved in these activities.  The 

imputed data was used to estimate the score distribution and the internal consistency.  Only 

the raw data (non-imputed) was used to assess test-retest reliability including the ICC, SEM 

estimates and Bland and Altman plots.  Additional information is included in Appendix B for 
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the amount of question- and person-level missing data, the type of missing data and the 

methods used to impute the data. 

 

4.3 Results 

4.3.1 Recruitment 

A total of 545 individuals participated in the study.  The response rates for individuals 

eligible in each of the groups were 59% (145/246) SCI group, 58% (187/320) spinal column 

group and 62% (213/345) spinal degenerative group.  The overall response rate was 60% 

(545/911).  Average time of discharge from VGH to study follow-up was approximately 4 

years and ranged from 3 months to 7.5 years.  A total of 139 individuals completed the 

reliability study.  The mean time and standard deviation (SD) between the first and second 

administration of the instruments was 14.70 (5.60) days and ranged between 7 and 31 days.  

Seventeen individuals did not complete the second administration within this time period and 

were excluded in the test-retest analysis. 

 

4.3.2      Subject Characteristics 

An overview of the individuals who participated in this study is described in Table 4.1.  

The average age of the overall group was 51.5 (16.6) years.  Sixty-seven percent (n=367) of 

the overall group were males, with slightly fewer males in the degenerative group (56%) 

compared to the SCI group (79%).  Sixty-two percent of individuals were married or were 

living with a partner but 78% lived with someone.  Education level was similar among the 

three groups and in the overall sample 49% had either attended college or university.  There 

were differences in employment status, with the SCI group having the highest unemployment 

(7%) compared to the spinal column group and spinal degenerative group (2%).  A 
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comparison of individuals who participated in this study and those who were eligible, but did 

not participate revealed the study participants were older (46.97 versus 39.98 years) on 

admission to VGH and there were fewer men (67% versus 73%) compared to non-

participants. 

   

4.3.3 Score Distributions 

The scores for each of the instruments are reported in Table 4.2.  Ceiling effects were 

present in the IPA, KAP, PM-PAC and WHODAS II (Table 4.2).  The KAP had the highest 

percentages of ceiling effects, ranging from 56.7% to 75.8% in the eleven questions.  All of 

the IPA domains also demonstrated ceiling effects ranging from 29.4% to 49.5%, affecting 

less of the sample compared to the KAP.  Both the PM-PAC and the WHODAS II had a few 

domains which did not have ceiling effects.  The PM-PAC domain community, social and 

civic life had a perfect score in 15% of the overall group, almost meeting the criteria.  In the 

WHODAS II life activities for the non-working group, 13.6% of the sample had a perfect 

score and the total score was the best possible score in 2.5% and 12.5% for the non-working 

and working group respectively.  The POPS was the only instrument that did not suffer from 

ceiling effects.  In the objective domains of the POPS (except for the domestic life domain) 

the data regarding frequency was used and since the questions are open-ended ceiling effects 

were not possible.  A floor effect was noted in the POPS objective major life areas domain.  

None of the other instruments demonstrated any floor effects.  A summary of the scores and 

the floor and ceiling effects for the three groups (SCI, spinal column, spinal degenerative) are 

described in Appendix C, Table C.1.   
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4.3.4 Internal Consistency and Test-retest Reliability  

Internal consistency was assessed using Cronbach’s alpha and the results are reported in 

Table 4.3.  Additional analyses for each of the three groups for Cronbach’s alpha are 

provided in Appendix C (Table C.2).  The internal consistency was good (values greater than 

0.70) in all the instruments and the IPA was the only instrument to have values for internal 

consistency greater than 0.90.  Internal consistency was not assessed in the KAP and the 

POPS.  In this study the KAP was reported using individual questions and even the overall 

score with the number of participation restrictions (each question dichotomized into yes or 

no) would likely not have high correlations among the questions.  In the POPS different 

aspects of participation are included in the domains which are not necessarily related and so 

measuring internal consistency is also likely not applicable.30  

In comparing the results from the first and second administration for all the instruments, 

most of the domain scores were not significantly different (see Table 4.4).  The ICC values 

(95% confidence intervals) for the IPA ranged between 0.83 (0.77, 0.88) for social life and 

relationships and 0.88 (0.84, 0.92) for the family role domain.  In the PM-PAC, all the ICCs 

were greater than 0.70 with the exception of the communication domain which had an ICC of 

0.59 (0.47, 0.69).  The ICC values for the POPS total objective and subjective score were 

0.82 (0.75, 0.87) and 0.82 (0.76, 0.93), respectively.  Overall, the POPS objective domains 

had higher ICC values, with the exception of the interpersonal interactions and relationships 

domain, where the subjective ICC domain value was higher than the objective value (0.72 

versus 0.61).  A comparison of the test-retest data for the POPS subjective domains using the 

original and the slightly modified scoring algorithm (generating a domain score even if less 

than half of the questions were scored) revealed that there was no impact on the ICCs and 

more subjects were included in the analysis for transportation and major life areas.  The 
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weighted kappa values for the KAP ranged from 0.47 (0.27, 0.67) for economic life to 0.79 

(0.66, 0.92) for domestic life (question #6).  Additional test-retest data for the three spine 

groups is outlined in Appendix C, Table C.3. 

Estimates for the SEM and the MDC for each of the five instruments are summarized in 

Table 4.3 and additional data for each of the three groups is outlined in Appendix C Table 

C.4.  The MDC as a percentage of the scale, on average ranged from 20 to 30%.  The 

estimate of 13.5% for the education domain in the PM-PAC and 67.0% for the education 

question in the KAP were based on small samples.  Graphs were produced to demonstrate the 

mean score for the first administration of the reliability data and the MDC as a percentage of 

each domain score range (Figures 4.1 to 4.5).  Information from the graphs demonstrate that 

due to the high ceiling effects it would not be possible to detect improvements beyond 

measurement error for most of the instruments (IPA, KAP, PM-PAC, WHODAS II).  It also 

would not be possible to detect deterioration in three POPS objective domains (major life 

areas; interpersonal interactions and relationships; community, recreational and civic life) 

due to floor effects.     

The Bland and Altman plots for the five instruments are included in Appendix C (Figures 

C.1 to C.5).  Overall the differences between the two tests for each domain were not 

dependent on the domain scores in the five instruments.   

 

4.4 Discussion 

To our knowledge this is the first direct comparison of participation instruments based on 

the ICF.  Overall, internal consistency estimates for the instruments’ domains were 

acceptable; however, large ceiling effects were present in most of the instruments.  The test-

retest reliability data suggest that the instruments are able to discriminate at a group-level.  
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Estimates of the SEM and MDC indicate it would be difficult to detect improvements at an 

individual-level due to the ceiling effects.  A summary of the results is included in Table 4.5. 

The results regarding the ceiling effects are consistent with previous studies.5;17  We 

observed large ceiling effects in domains related to self-care, economic life, and interpersonal 

interactions and relationships (IPA, KAP, PM-PAC, WHODAS II).  The domains related to 

work as well as community, social and civic life had the least problems, but the percentage of 

the sample with a perfect score was still greater than 15% for most instruments.  The KAP 

suffered from the largest number of ceiling effects.  Over 56% of the sample had a perfect 

score for each question and it was as high as 75.8% for self-care.  The IPA domains 

autonomy indoors as well as social life and relationships are considered the least difficult, 

which is also consistent with other studies31-34.  Ceiling effects were not an issue in the POPS 

because of scoring algorithm, which is an advantage.  There is no maximum value for the 

estimates of frequency which are used to calculate the objective POPS domains (except 

domestic life).  However, floor effects were a problem for the POPS objective major life 

domain.  In terms of the POPS subjective domains, ceiling and floor effects were not 

common because it was rare for individuals to be completely unsatisfied or satisfied in all 

important areas for all questions within a domain.   

The ceiling effects observed in this study may result from individuals either recovering or 

adapting to their spinal condition and so consequently participation restrictions may not be a 

problem.  The KAP was developed to assess participation restrictions at a population-level5 

and so it would be expected that individuals in the general population would not have as 

many participation restrictions compared to individuals with health conditions.  This 

instrument is more likely to demonstrate ceiling effects since the KAP was reported using the 
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questions as compared to domains scores in the other instruments which include multiple 

questions.  Future studies should administer these instruments prior to and following 

interventions in order to determine if these instruments are responsive.       

Estimates of internal consistency were very good in the IPA, PM-PAC and WHODAS II.  

All of the IPA domains had a Cronbach’s alpha values between 0.90 and 0.96 and IPA was 

the only instrument which met the criteria for both individual- and group-level comparisons.  

The social life and relationship domain had the lowest value for internal consistency (0.90) 

and this is supported by other studies6;34;35.  Internal consistency was also lowest in the 

domain getting along with people (0.81) in the WHODAS II and other studies assessing 

individuals with health conditions such as stroke, breast cancer, diabetes and osteoarthritis 

have reported similar findings17.  Internal consistency was not assessed in the KAP and the 

POPS.  In the KAP, one or two questions are included for each aspect of participation.  The 

POPS objective domains include quantifiable information and it does not make sense to 

assume that a person who works will also attend school.8;36  In fact, it is more likely that a 

person who works will not attend school due to time constraints.8;36  It has been suggested 

that not all the measurement criteria are necessarily relevant when evaluating participation 

instruments and it is important to consider how participation is operationalized in an 

instrument before the measurement properties are assessed.36  

Test-retest reliability estimates based on the ICC values were adequate in the five 

participation instruments assessed in this study and are similar to results from other studies.  

Domains in the IPA, WHODAS II and the PM-PAC (except the communication domain) all 

met the criterion of having an ICC>0.70 suggested for measuring group differences and these 

results are similar to those from previous studies6;7;37;38.  Very few studies have demonstrated 
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that these participation instruments are able to achieve ICC values>0.90 recommended for 

individual comparisons.  The study of IPA by Sibley et al.34 was one of the few studies which 

reported ICC values ranging from 0.91 to 0.97, with an interval of 2 weeks between tests.  

The higher values reported by Sibley et al.34 may be due to the lower scores and therefore 

more variability in their sample which would produce higher ICC values39.  Sibley et al.34 

also did not state the type of ICC used which may also explain the differences between the 

two studies39.  It is interesting that test-retest reliability was higher for the objective 

participation domains compared to the subjective participation domains in the POPS, which 

was not the case in individuals with TBI8.  These variations may be due to differences in the 

sample variability and type of ICC used.39 

Results from this study add new information regarding the absolute measurement error 

and how much change is needed to detect differences beyond measurement error.  Estimates 

of SEM and the MDC have been reported previously for the WHODAS II in adults with 

acquired hearing loss.37  Estimates for SEM and MDC were higher in this study for 5 of the 7 

domains; for example, in the domain ‘getting along with people’ the SEM was 9.04 versus 

7.23 and the MDC was 25.04 versus 15.0, in this study compared to the study by Chisolm et. 

al.37.  There are variations in the type of data and calculations used to calculate SEM and 

MDC20 (e.g. SEM can be calculated using Cronbach’s alpha or within-subject variance from 

test-retest studies) and the methods used to obtain these estimates were not clearly described 

by Chisolm et. al.37 , which may explain some of the differences observed.  Future studies 

should include detailed methodology regarding the calculations used so studies using similar 

instruments can be compared.         
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The values for the MDC as a percentage of the scale were on average between 20% and 

30% and ranged from 13.5% and 67%.  Other studies have also reported values ranging 

between 26% and 39% for instruments such as the low vision quality of life (LVQOL) and 

Vision-Related Quality of Life Core Measure (VCM1).40  For the Sickness Impact Profile 

measurement error accounted for 9.26% in the total score and was as high as 40.27% for 

questions asking about alertness.19  The authors concluded that the SIP was likely not 

responsive enough to detect changes in individuals who had a stroke, considering the 

baseline values.  In this study, due to the high ceiling effects it would not be possible to 

detect improvements beyond measurement error for the majority of domains in the IPA, 

KAP, PM-PAC and WHODAS II.  The MDC estimates are based on individual-level 

changes and group-level MDC estimates would be lower since the MDC is divided by the √n 

(sample size)41 and so participation instruments would be much better at detecting group-

level changes.         

It is important to note that the MDCs reported in this study do not necessarily represent 

the differences that are expected to be clinically relevant, referred to as minimal important 

change (MIC).  Estimates of MDC are a measurement property of a particular instrument.19  

For an instrument to be useful clinically the MDC should be less than the change considered 

to be clinically relevant.19  Future studies must further assess changes that are meaningful to 

individuals receiving a particular intervention.  It has been recommended that the anchor-

based methodology, whereby an external criterion is used to measure important change as 

opposed to distribution-based approaches which rely on statistical properties of the sample be 

used to determine MIC.22    
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There are several limitations to this study which must be considered.  Although the 

sample included three types of spinal conditions and vary in demographics and clinical 

symptoms, these results cannot be generalized to other health conditions.  Future studies 

should continue to compare instruments and include individuals with more disabling health 

conditions given the problems experienced with ceiling effects in this study.  Finally, as 

mentioned previously, this study was a cross-sectional assessment of participation following 

an acute care admission for three different spinal diagnoses.  In order to determine if the 

instruments are useful in the clinical setting future studies should assess the instruments’ 

MIC before any conclusions can be made regarding their role in clinical assessment.      

In conclusion, this study compared the score distributions, internal consistency and test-

retest reliability for five participation instruments.  Results from this study can be used by 

researchers and clinicians to select instruments appropriate for a given purpose.  The IPA, 

PM-PAC and WHODAS II had similar measurement properties in individuals with spinal 

conditions.  The KAP was developed to assess participation in population-based studies and 

results from this study also suggest that it may not have the measurement properties required 

clinically to assess various aspects of participation.  Future studies should continue to revise 

and test the POPS since it captures both objective information (frequency) and subjective 

information (importance and satisfaction) in various activities which is unique.  Evaluating 

test-retest reliability using the SEM and calculating the MDC indicated that measuring 

changes at an individual-level in all of the instruments may be difficult due to measurement 

error.  Rather than asking individuals to answer all domains included in instruments 

measuring concepts such as participation, future consideration should be given to selecting 

relevant domains depending on the user’s purpose.  This would provide the user with 
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flexibility in selecting domains within instruments that have the best measurement properties 

and studies directly comparing instruments will help provide the necessary information to 

accomplish this.  
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Table 4.1. Characteristics of the study respondents for the entire sample 

 
 

Variable Description SCI  
(n=145) 

Spinal 
Column 
(n=187) 

Spinal 
Degenerative  

(n=213) 

Overall 
(n=545) 

Gender male 79% 71% 56% 67% 
      
Marital Status single 31% 25% 8% 20% 
 married/partner 55% 60% 69% 62% 
 divorced/widowed 14% 15% 23% 18% 
      
Racial Caucasian 80% 88% 87% 86% 
Background      
      
Living Support live with someone 75% 79% 79% 78% 
      
Education high school 43% 36% 38% 39% 
 college/university 49% 54% 45% 49% 
 graduate 8% 10% 16% 12% 
      
Employment employed 32% 70% 50% 52% 
 unemployed 7% 2% 2% 3% 
 volunteer/retired 32% 19% 32% 28% 
 unable to work 26% 9% 14% 15% 
      
Compensation yes 59% 17% 19% 29% 
      
Spinal yes 86% 48% 98% 78% 
Procedures      
      
AIS AIS A 42%   
traumatic SCI AIS B 15%   
only (n=123) AIS C 18%   
 AIS D 24%   
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Variable Description SCI  
(n=145) 

Spinal 
Column 
(n=187) 

Spinal 
Degenerative  

(n=213) 

Overall 
(n=545) 

mean (SD)       
(range)      
Age at follow-up 48.7 (17.4) 46.8 (16.2) 57.6 (14.5) 51.5 (16.6) 
  (21 to 86) (21 to 85) (24 to 90) (21 to 90) 
   
Comorbidity score at follow-up 1.0 (1.4) 0.9 (1.3) 1.5 (1.5) 1.2 (1.4)
(0 to 14)  (0 to 8) (0 to 6) (0 to 7) (0 to 8)
   
Motor Score on admission 51.9 (26.2)   
(0 to 100)  0 to 96   
    

Abbreviations: AIS, ASIA Impairment Scale; SCI, spinal cord injury; SD, standard deviation 
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Table 4.2. Descriptive information and floor/ceiling effects for the participation instruments 
based on the entire sample (n=545)  

 

Instruments (score range) Overall 
mean (SD) 

 Overall  
 range 

% Worst 
Score 

%  Best 
Score 

IPA (0 to 4)  
Autonomy Indoors 0.55 (0.77) 0 to 3.57 0.0 49.5
Family Role 0.99 (0.97) 0 to 4.00 0.2 29.4
Autonomy Outdoors 1.14 (1.14) 0 to 4.00 1.5 31.0
Social Life & Relationships 0.62 (0.70) 0 to 3.00 0.0 41.1
Work and Education (n=356) 0.99 (1.12) 0 to 4.00 1.7 38.2
  

KAP (1 to 5)  
Mobility #1 1.40 (0.73) 1.00 to 5.00 0.4 70.3
Mobility #2 1.69 (0.97) 1.00 to 5.00 1.5 56.7
Self-Care 1.37 (0.78) 1.00 to 5.00 1.1 75.8
Domestic Life #4 1.62 (0.95) 1.00 to 5.00 1.8 61.5
Domestic Life #5 1.45 (0.81) 1.00 to 5.00 1.1 69.5
Domestic Life #6 (n=286) 1.58 (0.87) 1.00 to 5.00 1.4 60.1
Interpersonal Interactions & 1.49 (0.82) 1.00 to 5.00 0.9 66.6
Relationships  
Economic Life 1.48 (1.00) 1.00 to 5.00 5.7 74.7
Work (n=327) 1.57 (1.10) 1.00 to 5.00 5.8 71.6
Education (n=193) 2.05 (1.48) 1.00 to 5.00 14.0 58.0
Community, Social & Civic Life 1.70 (1.08) 1.00 to 5.00 3.6 60.9
(n=412)  
  
PM-PAC (1 to 5)  
Communication 4.63 (0.66) 1.00 to 5.00 0.4 58.2
Mobility 4.26 (0.93) 1.00 to 5.00 0.2 43.3
Domestic Life 4.32 (0.87) 1.00 to 5.00 0.6 44.8
Interpersonal Relationships 4.08 (0.94) 1.00 to 5.00 0.4 30.8
Role Functioning 3.54 (1.19) 1.00 to 5.00 4.0 16.7
Work & Employment (n=299) 4.19 (0.97) 1.00 to 5.00 1.0 39.1
Education (n=64) 4.43 (0.78) 2.00 to 5.00 0.0 43.8
Economic Life 4.59 (0.76) 1.00 to 5.00 0.6 66.6
Community, Social & Civic 4.03 (0.90) 1.17 to 5.00 0.0 15.0
Life  
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Instruments (score range) Overall 
mean (SD) 

 Overall  
 range 

% Worst 
Score 

%  Best 
Score 

POPS  
(subjective domains -4 to 4) 

 

Objective Domestic Life -0.15 (0.91) -2.22 to 2.03 0.6 2.0
Objective Major Life Areas 0.79 (1.76) -0.98 to 10.69 27.5 0.0
Objective Transportation -0.80 (0.56) -1.31 to 3.17 2.0 0.0
Objective Interpersonal 0.88 (2.54) -1.59 to 20.09 0.7 0.0
Interactions & Relationships  
Objective Community, 0.43 (1.37) -1.16 to 10.06 1.1 0.0
Recreational & Civic Life  
Objective Participation Total 0.24 (0.91) -1.29 to 4.34 0.0 0.0
Subjective Domestic Life 1.00 (1.28) -3.00 to 4.00 0.0 0.4
Subjective Major Life Areas 0.28 (1.44) -3.33 to 3.33 0.0 0.0
Subjective Transportation 0.89 (1.41) -4.00 to 4.00 0.2 0.6
Subjective Interpersonal 0.99 (1.19) -3.38 to 3.75 0.0 0.0
Interactions & Relationships  
Subjective Community, 0.70 (0.96) -2.80 to 3.20 0.0 0.0
Recreational & Civic Life  
Subjective Participation Total 0.77 (0.88) -2.77 to 2.92 0.0 0.0
  
WHODAS II (0 to 100)  
Understanding & Communicating 11.48 (16.69) 0 to 80.00 0.0 48.1
Getting Around 31.33 (27.57) 0 to 100.00 1.3 22.4
Self-Care 13.74 (22.20) 0 to 100.00 0.9 61.0
Life Activities 45.56 (30.95) 0 to 100.00 10.5 13.6
(Non-working; n=162)  
Life Activities 21.64 (23.93) 0 to 100.00 1.0 33.2
(Working; n=383)  
Getting Along with People 16.07 (19.79) 0 to 100.00 0.2 40.2
Participation in Society 26.93 (22.43) 0 to 91.67 0.0 17.4
Total Score 29.91 (17.26) 0 to 76.09 0.0 2.5
(Non-working; n=162)  
Total Score 18.20 (17.58) 0 to 84.91 0.0 12.5
(Working; n=383)     

 
Abbreviations: 
IPA, Impact on Participation and Autonomy; KAP, Keele Assessment of Participation; PM-
PAC, Participation Measure-Post Acute Care; POPS, Participation Objective Participation 
Subjective; SD, standard deviation; WHODAS II, World Health Organization Disability 
Assessment Schedule II  
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Table 4.3. Internal consistency and standard error of measurement for the entire sample 
(n=545) 

 

Instruments (score range) # 
Questions

Cronbach’s 
alpha SEM MDC 

MDC % 
of Scale 

(%) 

IPA (0 to 4)      

Autonomy Indoors  7 0.94 0.25 0.70 17.5 
Family Role  7 0.95 0.30 0.83 20.8 
Autonomy Outdoors 5 0.95 0.42 1.18 29.0 
Social Life & Relationships  6 0.90 0.28 0.76 19.0 
Work and Education  6 0.96 0.35 0.96 24.0 
      

KAP (1 to 5)      

Mobility #1  1 NA 0.31 0.88 22.0 
Mobility #2  1 NA 0.54 1.05 26.3 
Self-Care  1 NA 0.33 0.91 22.8 
Domestic Life #4  1 NA 0.39 1.09 27.3 
Domestic Life #5  1 NA 0.40 1.10 27.6 
Domestic Life #6  1 NA 0.26 0.72 18.0 
Interpersonal Interactions & 1 NA 0.33 0.91 22.8 
Relationships      
Economic Life  1 NA 0.62 1.73 43.3 
Work  1 NA 0.48 1.34 33.5 
Education  1 NA 0.97 2.68 67.0 
Community, Social & Civic 1 NA 0.40 1.10 27.5 
Life       
      
PM-PAC (1 to 5)      
Communication  6 0.91 0.29 0.80 20.0 
Mobility  5 0.93 0.26 0.73 18.3 
Domestic Life  3 0.85 0.34 0.94 23.5 
Interpersonal Relationships  3 0.85 0.42 1.17 29.3 
Role Functioning  4 0.92 0.58 1.61 40.3 
Work & Employment 5 0.90 0.42 1.16 29.0 
Education  4 0.84 0.19 0.54 13.5 
Economic Life  3 0.84 0.30 0.84 21.0 
Community, Social & Civic 9 0.90 0.34 0.93 23.3 
Life       
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Instruments (score range) # 
Questions

Cronbach’s 
alpha SEM MDC 

MDC % 
of Scale 

(%) 

POPS*  
(subjective domains -4 to 4)      
Objective Domestic Life  8 NA 0.28 0.79 NA 
Objective Major Life Areas 3 NA 0.56 1.54 NA 
Objective Transportation  2 NA 0.23 0.64 NA 
Objective Interpersonal 8 NA 1.20 3.33 NA 
Interactions & Relationships      
Objective Community, 5 NA 0.95 2.62 NA 
Recreational & Civic Life      
Objective Participation Total  26 NA 0.34 0.93 NA 
Subjective Domestic Life  16 NA 0.70 1.93 24.1 
Subjective Major Life Areas  6 NA 1.03 2.86 35.8 
Subjective Transportation  4 NA 0.99 2.74 34.3 
Subjective Interpersonal 16 NA 0.65 1.81 22.6 
Interactions & Relationships      
Subjective Community, 10 NA 0.67 1.86 23.2 
Recreational & Civic Life      
Subjective Participation Total  52 NA 0.43 1.19 14.9 
      
WHODAS II (0 to 100)      

Understanding & 6 0.90 6.37 17.64 17.6 
Communicating       
Getting Around  5 0.85 8.24 22.82 22.8 
Self-Care  4 0.85 6.18 17.12 17.1 
Life Activities (Non-working) 4 0.91 15.44 42.77 42.8 
Life Activities (Working)  8 0.94 7.45 20.64 20.6 
Getting Along with People  5 0.81 9.04 25.04 25.0 
Participation in Society  8 0.90 8.01 20.64 20.6 
Total Score (Non-working) 32 0.94 5.51 15.26 15.3 
Total Score (Working) 36 0.96 4.69 12.99 13.0 
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Abbreviations: 
IPA, Impact on Participation and Autonomy; KAP, Keele Assessment of Participation; 
MDC, minimal detectable change; NA, not applicable; PM-PAC, Participation Measure-Post 
Acute Care; POPS, Participation Objective Participation Subjective; SEM, standard error of 
measurement; WHODAS II, World Health Organization Disability Assessment Schedule II 
 
Notes: 
* the score range for the POPS objective domains varies for each domain 
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Table 4.5. Summary* of the study results for the score distribution and reliability 
 

Criteria IPA KAP PM-PAC POPS WHODASII 

Score Distribution 
(Floor/Ceiling) + + + +++ ++ 
      
Reliability      
1) Internal Consistency +++ NA +++ NA +++ 
      
2) Test-retest Reliability ++ + ++ + ++ 
(ICC/weighted kappa)      
      
3) Test-retest Reliability ++ + ++ ++ ++ 
(SEM/MDC)      
      

Abbreviations: 
ICC, intraclass correlation coefficient; IPA, Impact on Participation and Autonomy; KAP, 
Keele Assessment of Participation; MDC, minimal detectable change; NA, not applicable; 
PM-PAC, Participation Measure-Post Acute Care; POPS, Participation Objective 
Participation Subjective; SEM, standard error of measurement; WHODAS II World Health 
Organization Disability Assessment Schedule II 
 
Notes: 
* Ratings: +++ met criteria; ++ partially met criteria; + results primarily did not meet criteria 
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Figure 4.1. IPA mean scores and the minimal detectable change as a percentage of each 
domain score range 
 
 

 
 
 
The bars in the figure illustrate the MDC as a percentage of each domain score range, where 
a lower score indicates better participation.  Since the sample mean domain scores are low 
(high ratings of participation), the figure illustrates that it would be difficult to detect further 
improvements.   
 
Abbreviations: IPA, Impact on Participation and Autonomy; MDC, minimal detectable 
change 
 
Notes: 
* IPA domains: 1=Autonomy Indoors; 2=Family Role; 3=Autonomy Outdoors; 4=Social 
Life and Relationships; 5=Work and Education 
o mean score for the first administration of the IPA (n=139) 
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Figure 4.2. KAP mean question scores and the minimal detectable change as a percentage of 
each question (sub domain) score range 
 
 

 
 
 
The bars in the figure illustrate the MDC as a percentage of each question (sub domain) score 
range, where a lower score indicates better participation.  Since the sample mean question 
scores are low (high ratings of participation), the figure illustrates that it would be difficult to 
detect further improvements.   
 
Abbreviations: KAP, Keele Assessment of Participation; MDC, minimal detectable change 
 
Notes: 
* KAP questions (sub-domains): 1= Mobility #1; 2= Mobility #2; 3= Self-Care; 4= Domestic 
Life #4; 5= Domestic Life #5; 6=Domestic Life #6; 7=Interpersonal Interactions and 
Relationships; 8=Economic Life; 9=Work; 10=Education; 11=Community, Social and Civic 
Life 
o mean score for the first administration of the KAP (n=139) 
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Figure 4.3. PM-PAC mean scores and the minimal detectable change as a percentage of each 
domain score range 
 

 

 
 
 
The bars in the figure illustrate the MDC as a percentage of each domain score range, where 
a higher score indicates better participation.  Since the sample mean domain scores are high 
(high ratings of participation), the figure illustrates that it would be difficult to detect further 
improvements.   
 
Abbreviations: PM-PAC, Participation Measure-Post Acute Care; MDC, minimal detectable 
change 
 
Notes: 
* PM-PAC domains: 1= Communication; 2= Mobility; 3= Domestic Life; 4= Interpersonal 
Relationships; 5=Role Functioning; 6=Work and Education; 7=Education; 8=Economic Life; 
9=Community, Social and Civic Life 
o mean score for the first administration of the PM-PAC (n=139) 
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Figure 4.4. POPS Objective and Subjective mean scores and the minimal detectable change 
as a percentage of each domain score range 
 
 

 
 
 
The bars in the figure illustrate the MDC as a percentage of each domain score range, where 
a higher score indicates more frequent participation.  Since the sample mean domain scores 
are low (low frequency), the figure illustrates that it would be difficult to detect further 
deteriorations in the domains Major Life Areas; Transportation; Interpersonal Interactions 
and Relationships; Community, Recreational and Civic Life 
 
Abbreviations: POPS, Participation Objective Participation Subjective; MDC, minimal 
detectable change 
 
Notes: 
* POPS domains: 1= Domestic Life; 2= Major Life Areas; 3= Transportation; 4= 
Interpersonal Interactions and Relationships; 5=Community, Recreational and Civic Life; 
6=Objective Total Score 
o mean score for the first administration of the POPS (n=139) 
+ the lowest scores for the domains are: Domestic Life (-2.22); Major Life Areas (-0.98); 
Transportation (-1.31); Interpersonal Interactions and Relationships (-1.59); Community, 
Recreational and Civic Life (-1.16); Objective Total Score (-1.45) 
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Figure 4.4. POPS Objective and Subjective mean scores and the minimal detectable change 
as a percentage of each domain score range cont. 

 

 
 
 
The bars in the figure illustrate the MDC as a percentage of each domain score range, where 
a higher score indicates an important area that an individual is satisfied with the amount of 
activity.  Since the sample mean domain scores are high (satisfied with the amount of activity 
in important areas) and the MDC is large in domains such as Transportation, the figure 
illustrates that it would be difficult to detect further improvements. 
 
Abbreviations: POPS, Participation Objective Participation Subjective; MDC, minimal 
detectable change 
 
Notes: 
* POPS domains: 1= Domestic Life; 2= Major Life Areas; 3= Transportation; 4= 
Interpersonal Interactions and Relationships; 5=Community, Recreational and Civic Life; 
6=Subjective Total Score 
o mean score for the first administration of the POPS (n=139) 
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Figure 4.5. WHODAS II mean scores and the minimal detectable change as a percentage of 
each domain score range 

 
 

 
 
 
The bars in the figure illustrate the MDC as a percentage of each domain score range, where 
a lower score indicates better participation.  Since the sample mean domain scores are low 
(high ratings of participation), the figure illustrates that it would be difficult to detect further 
improvements.   
 
Abbreviations: MDC, minimal detectable change; WHODAS II, World Health Organization 
Disability Assessment Schedule II 
 
Notes: 
* WHODAS II domains: 1= Understanding and Communicating; 2= Getting Around; 3= 
Self-Care; 4= Life Activities (Non-working); 5=Life Activities (Working); 6=Getting Along 
with People; 7=Participation in Society; 8=Total Score (Non-working); and 9=Total Score 
(Working) 
o mean score for the first administration of the WHODAS II (n=139) 
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5 COMPARING THE VALIDITY OF FIVE PARTICIPATION INSTRUMENTS4 

5.1 Introduction 

It is increasingly recognized that a person’s ability to participate in life situations is an 

important rehabilitation outcome that needs to be measured.1  The World Health 

Organization’s revised model of disability, the International Classification of Functioning, 

Disability and Health (ICF) includes participation as one of the three major components that 

comprise functioning and health.2  Participation is defined as “the involvement in life 

situations” and participation restrictions reflect the problems that an individual may 

experience in those life situations.2  The predecessor of the ICF, the International 

Classification of Impairments, Disabilities and Handicaps (ICIDH) included the term 

handicap.  Handicap is defined as “the disadvantage of a given individual resulting from an 

impairment or a disability, that limits or prevents the fulfillment of a role that is normal 

(depending on age, sex, and social and cultural factors) for that individual” (page 182)3.  The 

comparison to ‘normal’ used in the ICIDH was based on the medical model.  This did not 

reflect the advances offered by social models of disability which view that disability as 

resulting from problems within society and not within the individual.  Because the 

instruments developed to assess handicap4;5 were no longer congruent with the ICF, which 

combines aspects of both the medical and social models of disability2, new instruments were 

needed.    

A recent review of the literature (Chapter 2) identified eleven instruments which were 

developed using the ICF.  Although there has been tremendous progress in developing new 

instruments to measure the concept of participation, it is currently not known how the 
                                                
4 A version of this chapter will be submitted for publication.  Noonan VK, Kopec JA, Noreau L, Singer J, 
Mâsse LC, Zhang H, Dvorak MF. Assessing the Validity of Five Participation Instruments in Persons with 
Spinal Conditions: II. How do they Compare? 
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instruments compare.  One of the recommendations from the review (Chapter 2) was that 

more direct comparisons of existing instruments measuring participation are needed.  

Recently the content validity (Chapter 3) and the reliability (Chapter 4) of five participation 

instruments included in this review were evaluated.  The five instruments include Impact on 

Participation and Autonomy (IPA)6, Keele Assessment of Participation (KAP)7, Participation 

Measure-Post Acute Care (PM-PAC)8, Participation Objective and Participation Subjective 

(POPS)9, and World Health Organization Disability Assessment Schedule II (WHODAS 

II)10.  Next the construct validity of these five instruments needs to be assessed. 

Validity assesses whether the instrument measures what it intends to measure.11  Validity 

is not a property of an instrument, but rather it is the meaning or interpretation that can be 

derived from the instrument scores for a particular purpose.12;13  Face, content and construct 

validity are commonly evaluated in self-reported instruments.14  Face validity examines 

whether the instrument appears to measure what it intends to measure and content validity 

assesses how well the questions cover the health components being assessed.14  Construct 

validity evaluates the theoretical relationship of the questions to each other and to 

hypothesized scales.15  Specifically, construct validity assesses whether the questions all 

measure one underlying construct in a domain, which is referred to as dimensionality15 or 

evidence based on internal structure.  Construct validity also includes examining 

relationships between hypothesized similar or dissimilar domains in other instruments, 

referred to as convergent or discriminant validity15.  Relationships can also be examined 

between groups of individuals based on sociodemographic variables such as age or clinical 

variables such as diagnosis, which is referred to as known-group validity.15   
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To date, there have been reviews and assessments of the content and face validity 

(Chapters 2 and 3) but little is known regarding how the construct validity of participation 

instruments compare empirically.  Comparing the construct validity of instruments, all 

purporting to measure participation, will help to determine if underlying constructs 

considered to comprise the concept of participation are unidimensional.  It will also help 

elucidate whether differences in how this concept is operationalized (e.g. asking about 

difficulties, limitations or frequency) are captured in the resulting domain scores.  In 

addition, comparisons to other instruments measuring concepts such as health status in 

disease-specific instruments or quality of life (also referred to as subjective well-being) in 

life satisfaction instruments will further enhance our understanding of how participation is 

conceptualized and operationalized.  Since several instruments have been developed, results 

from this study will assist clinicians and researchers in selecting an instrument.  The purpose 

of this paper was, therefore, to evaluate the construct validity of five participation 

instruments.  Specifically, the unidimensionality, convergent/discriminant validity and 

known-group validity was assessed.   

 

5.2 Methods 

5.2.1 Recruitment and Study Procedures   

A retrospective review of the spine database for the Acute Spine Program at Vancouver 

General Hospital (VGH), was performed to identify individuals who were admitted between 

2001 and March 2005 with a diagnosis of 1) traumatic or non-traumatic spinal cord injury 

(SCI), 2) a spinal column facture without neurological involvement, or 3) a spinal 

degenerative disease (stenosis, disc degeneration, spondylolisthesis, spondylosis).  

Individuals were excluded if they were deceased; could not be contacted; did not speak 



 

 157

English; had a cognitive deficit; were not able to physically complete the instruments (e.g. 

age, a person with a SCI who is ventilator dependent); or were discharged from hospital 

within the last three months and were not able to do regular activities (e.g. if bed rest was 

prescribed due to a pressure sore).  A sample size of 200 individuals per diagnostic group 

was targeted and eligible individuals were randomly selected until the sample size was 

achieved.  The study was approved by the Behavioural Research Ethics Board at the 

University of British Columbia (Appendix A) and all individuals provided written informed 

consent. 

All potentially eligible individuals were mailed a questionnaire and were contacted 

approximately one week later to determine if they received it.  A reminder letter and another 

copy of the questionnaire was sent if individuals mentioned they were interested in 

participating in the study but had not sent in their completed questionnaire.  The study 

coordinator reviewed the returned questionnaires to check if there was missing data.  If there 

were sections with missing answers then the study coordinator contacted the subjects and 

asked if they would be willing to answer the questions.  If however, subjects indicated in the 

questionnaire that they did not wish to be contacted then no further contact was attempted 

and no subjects were asked to answer questions related to income or intimate relationships. 

 

5.2.2 Data Elements 

Data was obtained from hospital databases and from a questionnaire completed by the 

respondents and included clinical data, sociodemographic/socioeconomic data and 

domain/total scores from participation instruments.  
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5.2.2.1 Clinical Data 

Information on diagnoses was obtained from hospital databases.  For individuals with 

SCI, the motor score from the first acute neurological assessment (International Standards for 

the Neurological Classification of SCI) was recorded.16  Comorbidities were assessed using 

one section of the Self-Administered Comorbidity Questionnaire17 which asks about the 

presence or absence of 14 comorbid conditions.  One point is assigned for each comorbid 

condition producing a maximum score of 14 points.     

 

5.2.2.2 Sociodemographic and Socioeconomic Data 

The sociodemographic variables collected were age, gender, marital status, racial 

background and living support at the time of follow-up.  The city where the person lived was 

used to classify the location as either an urban or rural setting using the methodology from 

Statistics Canada18.  Socioeconomic variables collected from participants at the time of 

follow-up included education, employment and compensation status.    

 

5.2.2.3 Participation Instruments 

Five instruments designed to assess participation based on the ICF were selected as 

previously described in Chapter 4.  The  IPA6 assesses the person’s perception of how health 

impacts participation and autonomy in the domains autonomy indoors (e.g. self-care); family 

role (e.g. housework); autonomy outdoors (e.g. visiting friends, leisure time); social life and 

relationships; and work and education.  Based on 31 questions, the perceived participation 

score was calculated for each domain, where a lower score indicates better perceived 

participation.  Since this study commenced before the publication by Sibley et al.19, which 
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suggested adding an additional question on ‘helping or supporting people’, it was not 

possible to evaluate this slightly revised version.   

The KAP7 is a participation measure that contains 11 questions asking about autonomy 

in conducting life activities.  It covers mobility (2 questions); self-care; domestic life (3 

questions); interpersonal interactions and relationships; major life areas (3 questions); and 

community, social and civic life.  The mean response for each question was calculated in 

order to compare the domains within the participation instruments and a lower score 

indicates better perceived participation.  

Participation Measure – Post Acute Care 8 assesses participation in the community.  It 

contains 51 questions and 42 questions are used to create the domains communication; 

mobility; domestic life; interpersonal relationships; role functioning; work and employment; 

education; economic life; and community, social and civic life.  A higher score indicates 

better participation. 

The POPS9 assesses participation in 26 life activities in both an objective (frequency) 

and a subjective manner (importance and level of satisfaction) .  A scoring algorithm 

provided by the developers was used to calculate the overall subjective and objective scores 

as well domain scores for domestic life; major life areas; transportation; interpersonal 

interactions and relationships; and community, recreational and civic life.  Objective scores 

are based on z scores which represent the difference between the frequency for each question 

compared to reference data from a sample including persons with traumatic brain injury and 

healthy controls.  The scores are weighted based on the perceived importance in the reference 

sample.  A higher score indicates a greater frequency compared to reference data, weighted 

based on importance. Subjective scores are obtained by multiplying the individual’s 
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importance score by the satisfaction score and range from -4 (important area that a person 

wants to do more or less of) to +4 (important area that a person is satisfied with the amount 

of activity).  The POPS was originally developed to be interviewer-administered.  A self-

administered version was developed in consultation with the instrument’s authors and piloted 

so it could be used in this study.    

The WHODAS II10 assesses daily functioning using domains covered in the activities 

and participation component of the ICF.  There are 36 questions and the domains include 

understanding and communicating, getting around, self-care, getting along with people, life 

activities (household/work activities), and participation in society.  The instrument was 

scored using a scoring algorithm provided by the World Health Organization.  Separate 

scores were calculated for individuals who were working and not working for the life 

activities domain and the total score since four questions related to work/school were only 

applicable if a person worked or attended school.  Scores were calculated for each domain 

and a lower score indicates better participation.  

 

5.2.2.4 Disease-Specific Instruments 

The Neck Disability Index (NDI)20 was used for individuals with either a degenerative or 

spinal column injury of the cervical spine.  It contains 10 questions and measures 

interference in activities due to cervical pain.  The response options range from 0 to 5 and a 

lower score indicates less disability.  The NDI has been used in individuals with a variety of 

cervical spine conditions.21;22 

The Oswestry Disability Questionnaire (ODQ) Version 2.0 23 was used for individuals 

with a degenerative or spinal column injury of the thoracic or lumbar spine.  The ODQ 

assesses interference in activities due to back pain.  It contains 10 questions related to pain, 
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personal care, lifting, walking, sitting, standing, sleeping, sex life, social life and travelling.  

The response options range from 0 to 5 and a lower score indicates less disability.  The ODQ 

has been used in individuals with spinal column and spinal degenerative conditions.24  

The Self-Reported Functional Measure (SRFM)25;26 was used for individuals with 

traumatic SCI and non-traumatic SCI.  This instrument was designed to assess physical 

functioning in individuals with SCI and is a self-report measure based on the Functional 

Independence Measure27.  The SRFM response options range from 1 to 4 and a lower score   

indicates greater independence (less reliance on assistance).     

 

5.2.2.5 Subjective Well- Being Instrument 

The Life Satisfaction 11 (LiSat-11)28 assesses quality of life, also referred to as subjective 

well-being.  The questions ask about satisfaction in life domains including satisfaction with 

life in general, vocation, financial situation, leisure; social/friends/family, sexual life, family 

life, physical health and mental health.  Each question has a 6 point response scale ranging 

from very satisfying to very dissatisfying and a lower score indicates a higher quality of life.  

The LiSat-11 has been used in individuals with SCI29 as well as individuals in the general 

population28;30. 

 

5.2.3 Statistical Analysis 

The aspects of construct validity assessed included dimensionality, convergent and 

discriminant validity, and known-group validity.  Dimensionality was assessed by evaluating 

the item-to-scale correlations and by conducting a confirmatory factor analysis (CFA).  The 

item-to-scale correlations are corrected for overlap by removing the question from the scale 

when calculating the total score and a correlation of >0.40 is recommended15;31, which is 
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more rigorous than a minimum value of 0.20 recommended by others14;32.  In addition, the 

question should have a higher correlation with the domain (scale) it belongs to as compared 

to the other domains.  A summary of the number of correlations where the correlation 

between the questions and their hypothesized domains were higher compared to the other 

domains was calculated.    

The CFA analysis partitions out the unique variance that is not accounted for by the latent 

factor and produces an estimate of the proportion of the variance of the indicator (question) 

which is explained by the latent factor33; this is not accounted for in estimates of item-to-

scale correlations.  Since the purpose of using CFA was to test if the proposed factor 

structure fit in this study sample (referred to as a strictly confirmatory approach) no 

modifications were made to the models except for allowing correlated errors within a factor 

and not across factors.34.  Correlated errors can result from method effects (e.g. similarly 

worded questions resulting in a high correlation between responses)  

Since the response options in the instruments’ scales were 5 points, the data was 

considered to be continuous and robust maximum likelihood estimation was used to account 

for the non-normal data distribution.35  All analyses were conducted using Lisrel 8.08 

(Scientific Software International, 1996).  Model fit was evaluated using three fit indices.  

The root mean square error of approximation (RMSEA) is an index of population 

discrepancy and considers the complexity of the model.33  It has been suggested that a 

RMSEA value less than 0.05 is considered to be a close fit and an upper value of 0.080 is 

considered reasonable fit.36  The comparative fit index (CFI) is an incremental fit index and a 

value near 1.0 indicates a close fit of the data to the model and values close to or greater than 

0.95 are recommended.37  The standardized root mean residual (SRMR) is an absolute fit 
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index and values less than 0.08 are recommended.37  To maximize the sample size for the 

CFA the domains associated with work and education were not included since these domains 

were not applicable to many subjects in the sample.  In the PM-PAC four questions in the 

community, social and civic life domain (10e, 10g, 10h, 10i,) and two questions in the 

communication domain (10j, 10k) were not included due to the large percentage of missing 

data from having a ‘not applicable/don’t do’ response and this data was not imputed.  These 

same questions were not included in the initial CFA published for the PM-PAC8, with the 

exception of question 10k. 

Convergent and discriminant validity were assessed by examining 1) the association 

between similar participation domains among the instruments, 2) the associations between 

participation domains and scores from disease-specific instruments and 3) associations 

between domains in participation instruments and questions in the LiSat-11.  Correlations 

were assessed using Spearman rho.  Values greater than or equal to +0.70 were considered 

strong, values between +0.50 to +0.69 were considered moderate, values between +0.31 to 

+0.49 were considered fair and values less than +0.30 were considered weak.38 

It was hypothesized that similar domains among the participation instruments would have 

a strong or moderate correlation, with the exception of the POPS objective domains scores 

where only a fair or weak correlation was expected.  For the disease-specific instruments, 

higher correlations were expected in the domains related to mobility, self-care, domestic life 

and major life areas (work and/or school) and lower correlations were expected in domains 

related to communication, interpersonal interactions and relationships as well as economic 

life.  Since the POPS measures frequency (objective POPS domains) and 

satisfaction/importance (subjective domains), lower correlations were expected between the 
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POPS and the disease-specific instruments.  In terms of the LiSat-11, higher correlations 

were expected between the participation domains and questions in the LiSat-11 containing 

similar content.  Specifically, a strong to moderate correlation was expected between the 

participation domains related to interpersonal interactions and relationships and the LiSat-11 

question asking about satisfaction with the amount of contact with friends and acquaintances.  

A fair to weak correlation was expected between the participation domains related to 

interpersonal interactions and relationships and the LiSat-11 question asking about 

satisfaction with the person’s financial situation.   

Relationships between the participation domains and other study variables were 

hypothesized to assess known-group validity.  The clinical variables tested to determine their 

relationship with participation scores included motor score (SCI group), traumatic versus 

non-traumatic SCI, and level of injury (spinal column and spinal degenerative group).  It was 

hypothesized that scores in participation domains would be lower in subjects with lower 

motor scores (greater impairment) in the domains related to mobility, self-care, domestic life, 

and community, social and civic life but not for communication domains.  No differences in 

scores were expected for various levels of injury (cervical versus lumbar) or for traumatic 

versus non-traumatic SCI.  The patient-reported variable describing back pain was assessed.  

It was expected that individuals reporting more severe back pain (using question one from 

the ODQ) would have lower participation in domains related to interpersonal interactions and 

relationships as well as community, social and civic life.  A similar analysis was conducted 

assessing individuals reporting moderate pain on the ODQ using the same questions.  Finally, 

the impact of the demographic variables age and gender were assessed.  It was expected that 

individuals over the age of 65 would have worse participation in domains related to mobility, 
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self-care, and domestic life but not in domains related to interpersonal interactions and 

relationships.  No difference was expected in domains related to mobility or community, 

social and civic life based on gender.  Since there are differences in instruments not all 

domains were included in the hypothesis testing; for example, the POPS mobility domain 

was not included in the hypothesis regarding motor scores since the POPS only assesses 

transportation rather than physical mobility.  Hypotheses were tested using either linear or 

ordinal regression with backward stepwise variable selection to adjust for relevant covariates.  

A univariate analysis was first conducted and then an adjusted effect was estimated 

controlling for clinical (motor score, diagnosis), sociodemographic variables (age, gender, 

marital status, living support) and socioeconomic factors (employment, compensation) 

depending on what was relevant in each analysis.  A p-value <0.05 was considered 

statistically significant.  A hypothesis was considered to be supported if the effect was 

statistically significant in both the unadjusted and adjusted analysis and in the correct 

direction (increase or decrease in score as expected).  An index was created for each 

instrument comparing the number of hypotheses supported out of the total number assessed.  

It has been recommended that 75% of hypotheses should be supported.39    

The percentages of missing data for the participation instruments (IPA, KAP, PM-PAC, 

POPS, WHODAS II) were all less than 10%.  For the disease-specific instruments (NDI, 

ODQ, SRFM) and quality of life (LiSat-11) the amount of missing data at the question-level 

was also less than 10%, except for the SRFM where it was 10.3% to 11.7% since 12 subjects 

received the wrong version of the questionnaire (received the questionnaire containing the 

ODQ or NDI instead of the SRFM).  For the overall sample (n=545), missing data was 

imputed using the multiple imputation procedure in SAS (PROC MI) except only one 
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additional data set was created.  Variables potentially related to the reason why the data was 

missing and also variables known to be associated with the participation scores were 

included in the model.  Data pertaining to work and education was only imputed for 

individuals who indicated that they were involved in these activities and data from the other 

instruments was not used in the imputation (did not use responses from other instruments).  

Additional information on the amount of missing data at the question- and subject-level as 

well as the type of missing data and the methods used to impute the data are described in 

Appendix B. 

 

5.3 Results 

5.3.1 Recruitment 

A total of 545 individuals participated in the study.  There were 145 in the SCI group, 

187 in the spinal column group and 213 in the spinal degenerative group.  The response rates 

for all eligible individuals in each of the groups were 59% (145/246) in the SCI group, 58% 

(187/320) in the spinal column group and 62% (213/345) in the spinal degenerative group.  

The overall response rate was 60% (545/911).  Individuals were contacted approximately 4 

years following discharge from VGH.   

 

5.3.2 Subject Characteristics 

A description of the sample is provided in Table 5.1.  Sixty-seven percent of the sample 

was male (367/545).  The mean age and standard deviation (SD) at the time of follow-up was 

51.5 (16.6) years.  A comparison of individuals who participated in this study and those who 

were eligible, but did not participate revealed that individuals in the sample were older (46.97 

versus 39.98 years) on admission to VGH and there were fewer men (67% versus 73%).   
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5.3.3 Descriptive Statistics for the Instruments 

Results for the five participation instruments are described in Table 5.2.  A comparison of 

the mean and median values for the participation instruments revealed that the data was not 

normally distributed.  In terms of the disease-specific instrument, the SRFM score and SD 

was 1.72 (0.71) for the SCI group.  Data on the ODQ were available for 272 individuals from 

the spinal column and spinal degenerative group and the mean and SD was 1.14 (0.89).  The 

mean NDI score was 1.13 (0.84) (n=128).  Additional data in each of the three groups for the 

participation instruments is outlined in Appendix C, Table C.1 and in Appendix D, Table D.1 

for the disease-specific and LiSat-11 instruments.   

 

5.3.4 Unidimensionality 

Dimensionality was assessed in three of the five instruments.  It was not assessed in the 

KAP or the POPS.  Results from the KAP are reported using individual questions or by 

determining the number of participation restrictions (with each question dichotomized into 

yes or no) and so it is unlikely the KAP was intended to be unidimensional .7  In the POPS 

scoring algorithm, the questions included in the domains are not necessarily intended to be 

related but instead comprise an index, often referred to as a clinimetric approach40.  The 

item-to-scale correlations were all greater than 0.40 in the IPA, PM-PAC and WHODAS II, 

which suggests that the questions were strong indicators of the domains (see Table 5.3).  

Results also indicated that there were questions which had stronger correlations to other 

domains as opposed to their own domain.  In both the IPA and the WHODAS II the 

questions asking about sexual or intimate relationships, which are part of domains assessing 

interpersonal relationships, correlated with domains assessing community, social and civic 
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life as well as work/education.  In the PM-PAC, the education questions had strong 

correlations with questions from other instrument domains; for example, the question 2a 

‘getting around your home’ which had an item-to-scale correlation of 0.72 in the mobility 

domain, also had a similar correlation with the education domain.  

A CFA was conducted on the IPA, PM-PAC and WHODAS II but not on the KAP and 

POPS for reasons described above.  A first-order CFA model was assessed in the IPA and 

PM-PAC and a second-order CFA model was assessed in the WHODAS II.  Overall the 

models demonstrated adequate fit.  All of the models had a RMSEA less than 0.08, including 

the 90% CI but only the PM-PAC had a value less 0.05, including the lower 90% CI.  The 

CFI indices ranged from 0.98 to 0.99, suggesting good fit.  The SRMR values ranged from 

0.060 in the IPA to 0.085 in the WHODAS II.  Three correlated error terms were added 

within a factor for the IPA and the WHODAS II models whereas only one was added in the 

PM-PAC, suggesting the PM-PAC had a superior factor structure in this sample compared to 

the other instruments.  Additional results describing the unadjusted and adjusted models are 

included in Appendix D for the IPA (Figures D.1a and D.1b, Tables D.2a and D.2b), PM-

PAC (Figures D.2a and D.2b, Tables D.3a and D.3b) and the WHODAS II (Figures D.3a and 

D.3b, Tables D.4a and D.4b).  The standardized factor loadings were all greater than 0.40, 

suggesting adequate loading on the hypothesized factor (see Table 5.4).33  There were just 

three questions which had a standardized loading <0.60.  In the PM-PAC two questions in 

the communication domain, including ‘reading books’ and “watching or listening to 

television and radio” had standardized loadings of 0.57 and 0.56 respectively.  The 

WHODAS II had one question, asking about difficulty with ‘sexual activities’ which had a 

loading of 0.53.   
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5.3.5 Convergent/Discriminant Validity 

The correlations among similar participation domains are summarized in Table 5.5 and 

the actual values are provided in Appendix D (Table D.5).  Overall, correlations were 

generally higher among the WHODAS II, IPA, KAP and PM-PAC.  As expected the lowest 

correlations were observed between the objective domains of the POPS and the other 

instruments.  Correlations were lower than expected between the subjective POPS domains 

and the other participation domains in the IPA, KAP, PM-PAC and WHODAS II.  

Correlations between the participation domains and the disease-specific instruments 

generally supported our hypotheses.  Higher correlations were observed between the disease-

specific instruments and the domains related to mobility, self-care, domestic life, work or 

education and community, social and civic life (Table 5.6).  Overall, correlations were 

highest among the ODQ and the participation domains.  The association between the 

participation domains and questions in the LiSat-11 measuring similar content was as 

expected (Table 5.7), except a higher correlation was observed among the PM-PAC domain 

economic life and the LiSat-11 question asking about satisfaction with finances (rho= -0.51).  

The values for the correlations between the participation instruments and the LiSat-11 are 

provided in Appendix D (Table D.6). 

        

5.3.6 Known-Group Validity 

The known-group validity indices (# of hypotheses supported/# hypotheses tested) for 

each the participation instruments were: IPA=95.2% (20/21); KAP=77.4% (24/31); PM-

PAC=94.4% (17/18); POPS=75.0% (24/32); and WHODAS II=84.0% (21/25).  None of the 

participation instruments demonstrated any statistically significant differences related to 
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traumatic versus non-traumatic SCI or for level of injury in the spinal column and spinal 

degenerative groups as expected.  The IPA, PM-PAC and WHODAS II were able to detect 

differences based on motor score for the SCI group in the domains related to mobility, self-

care, domestic life (working group only) and community, social and civic life but not in 

domains related to communication (PM-PAC, WHODAS II) as expected.  The POPS was not 

able to detect as many changes in participation due to back pain in the domains interpersonal 

interactions and relationships or community, social and civic life as compared to the other 

participation instruments.  Differences due to age were not detected in domains related to 

mobility (KAP), self-care (KAP, WHODAS II) or domestic life (KAP, PM-PAC, POPS 

subjective, WHODAS II) which was unexpected.  The IPA was the only instrument to detect 

differences due to age for interpersonal interactions and relationships (domain social life and 

relationships), which was also unexpected.  For additional details on the hypothesis testing 

see Appendix D (Table D.7). 

  

5.4 Discussion 

The purpose of this study was to compare the cross-sectional construct validity of five 

participation instruments.  Results from this study indicate that given the challenges in 

measuring a multi-dimensional concept such as participation these instruments demonstrate 

good construct validity in individuals with spinal conditions.  The POPS instrument 

performed differently compared to the other four instruments.  This is not surprising since it 

is the only instrument to include objective domains and the subjective domains combined 

ratings of importance and satisfaction.  In reviewing these results it is important to consider 

that the measurement of participation is in the developmental stages and as a result there is 

no gold standard that can be used as a comparison.  Instead these results may help explain if 
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these instruments are measuring similar or different things.  A summary of the results is 

provided in Table 5.8. 

Unidimensionality was assessed by examining the item-to-scale correlations by 

conducting a CFA on the IPA, KAP and the WHODAS II.  All the instruments demonstrated 

good item-to-scale correlations.  For the IPA, results in this study were generally better than 

those reported by Sibely et al.19.  The question regarding ‘spending my own money’ had an 

item-to-scale correlation of only 0.34 whereas in our study a value of 0.65 was obtained.  The 

results from the two studies may be due to differences in the percentage of women in the 

study by Sibley et al.19 and our study (58% versus 33%).  It is interesting that in two 

instruments (IPA, WHODAS II), the question asking about sexual/intimate relationships had 

cross-correlations with domains related to community, social and civic life as well as work.  

Based on other studies7;19 it is not surprising that areas of participation overlap.  A recent 

study by Anderson et al.41 reported that sexual function is a priority for individuals living 

with SCI and has a tremendous impact on their life which further supports the need to include 

these types of questions.  Since there is only one question included in each instrument it is 

not possible to develop a separate domain.  The measurement properties of questions asking 

about sexual relationships should be assessed in individuals with different types of health 

conditions before suggesting any changes.     

Results from the CFA provided additional information pertaining to the factor structure.  

Confirmatory factor analysis is recommended over exploratory factor analysis when the 

factor structure has been established since it enables the hypothesized factor structure to be 

tested empirically.33  In this study the standardized factor loadings for the PM-PAC were 

similar to the results reported by Gandek et al.8.  The lowest factor loading (0.53) was for a 



 

 172

question in the community, social and civic life domain whereas in our study it was for the 

question ‘watching or listening to television and radio’ (0.56).  Sibley et al.19 conducted a 

CFA on the IPA and these authors reported seven factor loadings less then 0.60 whereas in 

our study all the factor loadings were greater than 0.63.  In the studies by Gandek et al.8 and 

Sibley et al.19 the sample sizes were 291 and 213, respectively, compared with 545 in our 

study; therefore, our study may provide more robust estimates.  Finally, a second-order factor 

model was tested for the WHODAS II10 and so the same analysis was done in our study.  It is 

difficult to compare the results since very few details of the analysis are provided for the 

WHODAS II and the number of questions in the domains differs.  The higher-order factor in 

the WHODAS II is a general disability factor and not a participation factor since this 

instrument proposes that communication, mobility and self-care are part of activity and not 

participation.10  In the PM-PAC, however, aspects of communication and mobility are 

considered to be part of participation.  Currently, much debate exists around what domains 

are included in activity versus participation42-44 and so it is not surprising that such 

differences exist.  The WHODAS II was the only instrument in which a second-order factor 

structure was used, which proposes that the general disability factor accounts for the inter-

relationships among the factors.  In both the IPA and PM-PAC the relationships among the 

factors are not specified and no higher-order factor related to participation is proposed so 

dimensionality is assessed only within the domains.     

Convergent validity was assessed in this study by examining the relationship between 

similar domains.  Since all the instruments used the ICF as a conceptual model, in this study 

we mapped domains within the instruments to the ICF chapter headings, also referred to as 

ICF domains.  Overall the correlations were strong (rho > +0.70) to moderate (+0.50 to 
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+0.69) between similar domains within the IPA, KAP, PM-PAC and WHODAS II.  Since the 

IPA and KAP are both designed to assess autonomy in participation it was interesting that the 

correlations between these two instruments were not higher in comparison to the others such 

as the WHODAS II which asks about difficulty in the various aspects of participation.  For 

example, the IPA domain autonomy indoors, which covers questions related to self-care, had 

a correlation of rho=0.63 with the KAP, but a correlation of rho=0.66 was observed between 

the IPA and WHODAS II.  The KAP only has one question on self-care compared to seven 

in the IPA and four in the WHODAS II, and so the use of broad or general questions may 

explain the lower correlation.   

Results from this study also highlight the importance of considering the content of the 

questions contained within domains.  For example, the PM-PAC and the WHODAS II both 

have domains assessing aspects of communication and the correlation between these two 

domains was lower than expected, rho=(-0.46).  However, on further inspecting the 

individual questions comprising these domains, it was apparent that the questions ask about 

different things.  In the WHODAS II, the questions are related to comprehension and having 

conversations whereas in the PM-PAC it includes questions asking about keeping in touch 

with others as well as reading books.  Given the different examples provided in these two 

instruments, it is not unexpected that the correlation was only moderate.   

Similarly, the way in which participation was operationalized greatly impacted the 

relationships between similar domains.  In the POPS it was expected that objective 

assessment of participation would not correlate highly with subjective estimates based on 

previous studies9, however, it was surprising the correlations were not higher among the 

subjective domain of the POPS and the other instruments.  The POPS subjective domains 



 

 174

include a rating of satisfaction that is weighed by importance which may explain the 

unexpected results.  Overall the correlations between the subjective domains in the POPS had 

a fair correlation (+0.31 to +0.49) with the other instruments.  There were a few associations 

that were above rho=0.50, for example, the domain assessing interpersonal, interactions and 

relationship in the POPS and PM-PAC had a correlation of rho=(-0.52).  On examining the 

questions in these domains both ask about satisfaction with relationships (the POPS 

assessment of satisfaction is weighted by importance), which explains why a higher 

correlation was observed.  These results reinforce that in evaluating the construct validity of 

an instrument it is important to consider both the content and how the questions are asked 

since these can greatly affect the observed relationship.  Results from this study also suggest 

that it may be important to distinguish between difficulty/limitations/autonomy and 

satisfaction/importance when measuring participation, which is done in the Life-Habits 

instrument, since both provide different information45;46.   

The relationships between the participation domains and instruments measuring health 

status were also examined.  As expected, higher correlations were observed between domains 

assessing mobility, self-care, domestic life, and major life areas (work and/or school) and 

lower correlations were observed with domains assessing communication, interpersonal 

interactions and relationships, and economic life.  Correlations were lowest between the 

disease-specific instruments and POPS as expected.  Overall, the correlations were higher for 

the ODQ and the participation instruments as compared to the SRFM and NDI.  Questions in 

the SRFM primarily focus on assistance required for self-care and mobility and so as 

expected, higher correlations were observed with similar participation domains (convergent 

validity) and lower correlations were observed between dissimilar domains (discriminant 
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validity) such as interpersonal relationships.  To our knowledge, the disease-specific 

instruments used in this study have not been previously compared to participation 

instruments.  The ODQ and NDI measure pain and assess the effect of pain (a body function 

in the ICF) on aspects of participation.  The SRFM assesses the need for assistance, which is 

considered an environmental factor in the ICF, on aspects of mobility and self-care.  So it is 

possible that the disease-specific instruments assess more the influence of other ICF 

components (e.g. ICF component body functions) on participation.  The participation 

instruments seem to be more ‘pure’ measures assessing participation directly and have a 

broader coverage of domains considered to be part of participation.  More work is needed to 

further clarify the concepts of health status and participation and inform users which 

instrument(s) is best for what purpose.   

In terms of the correlations between the five instruments measuring participation and the 

LiSat-11 which measures quality of life, as expected higher correlations were observed 

between similar content areas (interpersonal interactions and relationships) and lower 

correlations between different content areas.  It is interesting to note that none of the 

correlations were strong (>0.70), even with the POPS subjective domains which combines 

questions on the importance and satisfaction.  In the POPS, since the rating of importance 

(range 0 to 4, with a higher number indicating an important area to a person’s satisfaction 

with life) is weighted by how satisfied a person is with the amount of activity (multiplied by -

1 if dissatisfied and +1 if satisfied), the importance factor weights the response more than 

satisfaction, which may explain why higher correlations were not observed.   

The assessment of known-group validity was the final aspect of cross-sectional construct 

validity assessed.  All the instruments included in this study met the criteria of having 75% of 
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the study hypotheses supported.  The IPA had the greatest number of hypotheses supported 

95.2% and the POPS had the lowest (75%).  The PM-PAC had very similar results to the 

IPA, with 94.4% of all hypotheses supported.  Other studies have also reported fewer 

hypotheses supported than expected using the POPS.9;47  As mentioned previously, the POPS 

operationalizes participation differently compared to the other instruments and this must be 

considered when interpreting these results.  In measuring participation, it is important to 

consider not only if the person is able to do it but also his or her interests and values.48;49  As 

a result it has been suggested that optimal participation may vary for different individuals.49  

If participating in leisure activities is not important to an individual, then he or she may or 

may not report having difficulty in leisure and scores on instruments such as the WHODAS 

II will vary.  However, if the person does not enjoy leisure activities then his or her rating of 

the importance or satisfaction with leisure activities would be close to zero on the POPS.  

The low correlations observed between the subjective domains of the POPS with similar 

domains in the other instruments support this idea.  Data obtained from the POPS is likely 

more subjective compared to the other instruments which may explain why the number of 

hypotheses supported are lower.   

Recently it has been reported that terminally ill patients underwent a response shift as a 

result of treatment and the reference used to answer the questions changed as well.50  Overall 

answers to the questions in the European Organization for Research and Treatment of Cancer 

Core Quality of Life Questionnaire (EORTC QLQ-C30) indicated that they had fewer 

limitations and this was because subjects interpreted the questions differently (e.g. ignoring 

activities that they could not perform).50  This suggests that further qualitative studies are 

needed to examine what factors individuals consider when responding to questions included 
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in participation instruments and these studies must consider the type of health condition.  In 

this sample there was a mixture of spinal conditions and each one is unique.  Individuals in 

the SCI group with neurological impairment would be expected to undergo a significant 

response shift as they adapt to having neurological impairment.  Similar experiences would 

also likely occur with the spinal column and spinal degenerative groups since the experience 

of sustaining a trauma without any resulting neurological deficit or dealing with on going 

pain may also lead to similar response shifts.  This will need to be considered when 

participation instruments are used to evaluate interventions and participation is assessed over 

time.  

When presenting these results it is also important to acknowledge the limitations of this 

study.  Only the cross-sectional construct validity was assessed and future research should 

assess the ability of these instruments to assess clinically important changes following a 

treatment intervention.  In addition, we were able to conduct most of the analyses within each 

of the three subgroups (see Appendix D); however it was not possible to conduct a 

confirmatory factor analysis within each group due to the small sample sizes and this should 

be done in future studies.        

In summary this study examined the cross-sectional construct validity of five 

participation instruments.  Based on the criteria used to evaluate construct validity in this 

study the PM-PAC, IPA and WHODAS II performed differently in individuals with spinal 

conditions compared to the KAP and the POPS.  It is important to note that the KAP was 

developed to assess participation at a population-level and consequently the level of detail 

was sacrificed for brevity.  In terms of the POPS, results from this study suggest that it 

assesses different aspects of participation compared to the other four instruments which 
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should not make it less valid.  It was the only instrument to capture objective or quantifiable 

information.  The POPS also asks about satisfaction and importance in life areas which is 

unique and the PM-PAC also contains a few questions asking about satisfaction with 

relationships.  Results from this study would suggest that information obtained from the 

POPS may supplement information obtained from the other participation instruments.  

However, since quality of life instruments also assess satisfaction (e.g. LiSat-11, Quality of 

Life Index51) and importance (e.g. Quality of Life Index51) in various life domains, future 

research should determine the relationship between participation and quality of life as well as 

how these concepts differ.  Clinicians and researchers should consider the type of 

information required about the concept of participation before selecting an instrument.  

Overall, the five participation instruments assessed in this study appear to be promising but 

more evidence is required to demonstrate the construct validity in other health conditions. 
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Table 5.1. Characteristics of the study respondents for the entire sample (n=545) 

 

Variable  SCI 
(n=145) 

Spinal 
Column 
(n=187) 

Spinal 
Degenerati

ve  
(n=213) 

Overall 
(n=545) 

Gender male 79% 71% 56% 67% 
      
Marital Status single 31% 25% 8% 20% 
 married/partner 55% 60% 69% 62% 
 divorced/widowed 14% 15% 23% 18% 
      
Racial Caucasian 80% 88% 87% 86% 
Background      
      
Living Support live with someone 75% 79% 79% 78% 
      
Urban or Rural urban 95% 93% 96% 94% 
      
Education high school 43% 36% 38% 39% 
 college/university 49% 54% 45% 49% 
 graduate 8% 10% 16% 12% 
      
Employment employed 32% 70% 50% 52% 
 unemployed 7% 2% 2% 3% 
 volunteer/retired 32% 19% 32% 28% 
 unable to work 26% 9% 14% 15% 
      
Compensation yes 59% 17% 19% 29% 
      
Spinal yes 86% 48% 98% 78% 
Procedures      
    
AIS AIS A 42%   
traumatic SCI AIS B 15%   
only (n=123) AIS C 18%   
 AIS D 24%   
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Variable  SCI 
(n=145) 

Spinal 
Column 
(n=187) 

Spinal 
Degenerative  

(n=213) 

Overall 
(n=545) 

mean (SD) 
(range)    
Age  at follow-up 48.7 (17.4) 46.8 (16.2) 57.6 (14.5) 51.5 (16.6)
  (21 to 86) (21 to 85) (24 to 90) (21 to 90)
   
Comorbidity score at follow-up 1.0 (1.4) 0.9 (1.3) 1.5 (1.5) 1.2 (1.4)
(0 to 14)  (0 to 8) (0 to 6) (0 to 7) (0 to 8)
   
Motor Score on admission 51.9 (26.2)  
(0 to 100)  0 to 96  
    

Abbreviations: 
AIS, ASIA Impairment Scale; SCI, spinal cord injury; SD, standard deviation 
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Table 5.2. Descriptive information for the participation instruments for the entire sample 
(n=545)* 

 

Instruments (score range) Mean (SD) Range Median IQR

IPA (0 to 4)  
Autonomy Indoors 0.55 (0.77) 0 to 3.57 0.14 1.00
Family Role 0.99 (0.97) 0 to 4.00 0.86 1.71
Autonomy Outdoors 1.14 (1.14) 0 to 4.00 1.00 2.00
Social Life & Relationships 0.62 (0.70) 0 to 3.00 0.33 1.00
Work & Education (n=356) 0.99 (1.12) 0 to 4.00 0.75 1.67
  
KAP (1 to 5)  
Mobility #1 1.40 (0.73) 1.00 to 5.00 1.00 1.00
Mobility #2 1.69 (0.97) 1.00 to 5.00 1.00 1.00
Self-Care 1.37 (0.78) 1.00 to 5.00 1.00 0.00
Domestic Life #4 1.62 (0.95) 1.00 to 5.00 1.00 1.00
Domestic Life #5 1.45 (0.81) 1.00 to 5.00 1.00 1.00
Domestic Life #6 (n=286) 1.58 (0.87) 1.00 to 5.00 1.00 1.00
Interpersonal Interactions & 1.49 (0.82) 1.00 to 5.00 1.00 1.00
Relationships  
Economic Life 1.48 (1.00) 1.00 to 5.00 1.00 1.00
Work (n=327) 1.57 (1.10) 1.00 to 5.00 1.00 1.00
Education (n=193) 2.05 (1.48) 1.00 to 5.00 1.00 2.00
Community, Social & Civic 1.70 (1.08) 1.00 to 5.00 1.00 1.00
Life (n=412)  
  
PM-PAC (1 to 5)  
Communication 4.63 (0.66) 1.00 to 5.00 5.00 0.50
Mobility 4.26 (0.93) 1.00 to 5.00 4.60 1.20
Domestic Life 4.32 (0.87) 1.00 to 5.00 4.67 1.00
Interpersonal Relationships 4.08 (0.94) 1.00 to 5.00 4.33 1.33
Role Functioning 3.54 (1.19) 1.00 to 5.00 3.75 1.75
Work & Employment 4.19 (0.97) 1.00 to 5.00 4.60 1.40
 (n=299)  
Education (n=63) 4.43 (0.78) 2.00 to 5.00 4.75 1.00
Economic Life 4.59 (0.76) 1.00 to 5.00 5.00 0.67
Community, Social & Civic 4.03 (0.90) 1.17 to 5.00 4.29 1.33
Life  
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Instruments (score range) Mean (SD) Range Median IQR

POPS† (subjective 
domains -4 to 4)  
Objective Domestic Life -0.15 (0.91) -2.22 to 2.03 0 1.29
Objective Major Life Areas 0.79 (1.76) -0.98 to 10.69 0.65 2.93
Objective Transportation -0.80 (0.56) -1.31 to 3.17 -0.22 1.29
Objective Interpersonal 0.88 (2.54) -1.59 to 20.09 0.15 2.25
Interactions & Relationships  
Objective Community, 0.43 (1.37) -1.16 to 10.06 0.17 1.31
Recreational & Civic Life  
Subjective Domestic Life 1.00 (1.28) -3.00 to 4.00 1.25 1.85
Subjective Major Life Areas 0.28 (1.44) -3.33 to 3.33 0.33 2.00
Subjective Transportation 0.89 (1.41) -4.00 to 4.00 1.50 2.00
Subjective Interpersonal 0.99 (1.19) -3.38 to 3.75 1.25 1.50
Interactions & Relationships  
Subjective Community, 0.70 (0.96) -2.80 to 3.20 0.80 1.20
Recreational & Civic Life  
  
WHODAS II (0 to 100)  
Understanding & 11.48 (16.69) 0 to 80.00 5.00 15.00
Communicating  
Getting Around 31.33 (27.57) 0 to 100.00 25.00 50.00
Self-Care 13.74 (22.20) 0 to 100.00 0.00 20.00
Life Activities 45.56 (30.95) 0 to 100.00 50.00 42.50
(Non-working; n=162)  
Life Activities 21.64 (23.93) 0 to 100.00 16.67 37.50
(Working; n=383)  
Getting Along with People 16.07 (19.79) 0 to 100.00 8.33 25.00
Participation in Society 26.93 (22.43) 0 to 91.67 25.00 37.50
Total Score 29.91 (17.26) 0 to 76.09 29.89 26.09
(Non-working; n=162)  
Total Score  18.20 (17.58) 0 to 84.91 13.21 25.47
(Working; n=383)  

 
Abbreviations: 
IPA, Impact on Participation and Autonomy; IQR, inter-quartile range; KAP, Keele 
Assessment of Participation; PM-PAC, Participation Measure-Post Acute Care; POPS, 
Participation Objective Participation Subjective; SD, standard deviation; WHODAS II, 
World Health Organization Disability Assessment Schedule II 
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Notes: 
* the sample size is noted if it is less than the total sample (n=545) 
† the score range for the POPS objective domains varies for each domain 
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Table 5.4. Results of the confirmatory factor analysis for the entire sample 
 

Instruments 

Standardized 
Loadings on 
First-Order 

Factor 

RMSEA (90% CI)* CFI* SRMR* 

IPA (n=545)     
Autonomy Indoors 0.73 to 0.91 0.071 (0.066, 0.075) 0.99 0.060 
Family Role 0.70 to 0.91    
Autonomy Outdoors 0.88 to 0.91    
Social Life & 0.63 to 0.89    
Relationships     
Work & Education  NA    
     
PM-PAC (n=512)     
Communication  0.56 to 0.87 0.054 (0.049, 0.059) 0.99 0.064 
Mobility 0.76 to 0.94    
Domestic Life 0.78 to 0.82    
Interpersonal 0.71 to 0.92    
Relationships     
Role Functioning 0.76 to 0.92    
Work & Employment  NA    
Education NA    
Economic Life 0.67 to 0.88    
Community, Social 0.74 to 0.80    
& Civic Life      
     
WHODAS II (n=545)     
Understanding & 0.73 to 0.89 0.069 (0.065, 0.073) 0.98 0.085 
Communicating     
Getting Around 0.70 to 0.81    
Self-Care 0.63 to 0.90    
Life Activities NA    
Getting Along with 0.53 to 0.86    
People     
Participation in Society 0.72 to 0.80    
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Instruments 

Standardized 
Loadings on 
Second-Order 
Factor 

   

WHODAS II (n=545)†     
Understanding & 0.73    
Communicating     
Getting Around 0.81    
Self-Care 0.73    
Life Activities NA    
Getting Along with 0.72    
People     
Participation in Society 0.90    

 
Abbreviations: 
CFI, comparative fit index; IPA, Impact on Participation and Autonomy; KAP, Keele 
Assessment of Participation; NA, not applicable; PM-PAC, Participation Measure-Post 
Acute Care; POPS, Participation Objective Participation Subjective; RMSEA, root mean 
square error of approximation; SRMR, standardized root mean square residual; WHODAS II, 
World Health Organization Disability Assessment Schedule II 
 
Notes: 
* the RMSEA, CFI and SRMR are estimates of the overall model fit 
† the WHODAS II has a second-order factor structure (general disability factor accounts for 
the correlations among the first-order factors) whereas the IPA and PM-PAC just have a first-
order factor structure 
. 
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Table 5.6. Correlations* among participation domains and disease-specific instruments for 
the entire sample (n=545)† 

 

     

  
SRFM 
(n=145) 

ODQ 
(n=272) 

NDI 
(n=128) 

IPA Autonomy Indoors 0.59 0.64 0.52 
 Family Role 0.50 0.73 0.71 
 Autonomy Outdoors 0.49 0.75 0.67 
 Social Life & Relationships 0.38 0.66 0.41 
 Work & Education 0.57 0.69 0.66 
     
KAP Mobility #1 0.47 0.60 0.41 
 Mobility #2 0.37 0.63 0.46 
 Self-Care  0.47 0.50 0.32 
 Domestic Life #4 0.29 0.60 0.49 
 Domestic Life #5 0.31 0.57 0.43 
 Domestic Life #6 0.23‡ 0.62 0.43 
  (n=59) (n=162) (n=65) 
 Interpersonal 0.28 0.53 0.50 
 Interactions &    
 Relationships    
 Economic Life  0.28 0.46 0.31 
 Work 0.45 0.51 0.46 
  (n=76) (n=175) (n=76) 
 Education 0.38 0.45 0.47 
  (n=45) (n=102) (n=46) 
 Community, Social & 0.33 0.54 0.51 
 Civic Life    
     
POPS Obj Domestic Life -0.36 -0.21 -0.01‡ 
 Obj Major Life Areas -0.29 -0.33 -0.33 
 Obj Transportation -0.19 -0.05‡ -0.17 
 Obj Interpersonal -0.16‡ -0.27 -0.16‡ 
 Interactions &    
 Relationships    
 Obj Community, -0.17 -0.18 -0.08‡ 
 Recreational & Civic Life    
 Subj Domestic Life -0.30 -0.42 -0.31 
 Subj Major Life Areas -0.20 -0.26 -0.23 
 Subj Transportation -0.14‡ -0.19 0.01‡ 
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SRFM 
(n=145) 

ODQ 
(n=272) 

NDI 
(n=128) 

POPS cont. Subj Interpersonal -0.19 -0.31 -0.14‡ 
 Interactions &    
 Relationships    
 Subj Community, -0.05‡ -0.27 -0.12‡ 
 Recreational & Civic Life    
     
PM-PAC Communication -0.22 -0.49 -0.55 
 Mobility -0.51 -0.68 -0.52 
 Domestic Life -0.38 -0.67 -0.61 
 Interpersonal -0.30 -0.54 -0.44 
 Relationships    
 Role Functioning -0.21 -0.73 -0.63 
 Work & Employment -0.37 -0.60 -0.65 
  (n=53) (n=168) (n=78) 
 Education -0.39 -0.51 -0.52 
  (n=24) (n=26) (n=13) 
 Economic Life -0.22 -0.48 -0.31 
 Community, Social & -0.44 -0.78 -0.68 
 Civic Life    
     
WHODAS II Understanding & 0.10‡ 0.46 0.45 
 Communicating    
 Getting Around 0.56 0.79 0.57 
 Self-Care 0.67 0.51 0.40 
 Life Activities 0.21‡ 0.62 0.57 
 (Non-working) (n=58) (n=69) (n=35) 
 Life Activities 0.45 0.66 0.58 
 (Working) (n=87) (n=203) (n=93) 
 Getting Along with People 0.22 0.54 0.43 
 Participation in Society 0.47 0.73 0.58 

 

Abbreviations: 
IPA, Impact on Participation and Autonomy; KAP, Keele Assessment of Participation; NDI, 
Neck Disability Index; ODQ, Oswestry Disability Questionnaire; PM-PAC, Participation 
Measure-Post Acute Care; POPS, Participation Objective Participation Subjective; SRFM, 
Self-Reported Functional Measure; WHODAS II, World Health Organization Disability 
Assessment Schedule II 
 
Notes: 
* Strong correlation >0.70; Moderate correlation = + 0.50 to + 0.69; Fair correlation = + 0.31 
to + 0.49; Weak correlation <0.30 and Spearman’s rho correlation was used 
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Notes cont: 
† Higher correlations (strong/moderate) were expected between the participation domain 
scores related to 1) mobility, 2)self-care, 3) domestic life, 4) major life areas 
(work/education) and 6) community, social and civic life and the disease-specific instrument 
overall scores.  Lower correlations (fair/weak) were expected between the participation 
domain scores related to 1) communication, 2) interpersonal interactions and relationships 
and 3) major life areas (economic life) and the disease-specific instrument overall scores.  
Lower correlations were also expected between the POPS objective and subjective domain 
scores and the disease-specific instrument overall scores. 
‡ non-significant correlation 
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Table 5.8. Summary* of the study results for validity 
 

Criteria IPA KAP PM-PAC POPS WHODASII 

Dimensionality      
1) Item ++ NA +++ NA ++ 
2) CFA ++ NA +++ NA ++ 
      
Convergent/Discriminant      
1) Participation ++ ++ ++ + ++ 
Instruments      
2) Disease-Specific +++ ++ +++ +++ +++ 
Instruments      
3) Quality of Life +++ +++ ++ +++ +++ 
      
Known-Groups +++ ++ +++ ++ ++ 
      

Abbreviations: 
CFA, confirmatory factor analysis; IPA, Impact on Participation and Autonomy; KAP, Keele 
Assessment of Participation; NA, not applicable; PM-PAC, Participation Measure-Post 
Acute Care; POPS, Participation Objective Participation Subjective; WHODAS II World 
Health Organization Disability Assessment Schedule II 
 
Notes: 
* Ratings: +++ met criteria/results as expected; ++ partially met criteria/results partially as 
expected; + results primarily did not meet criteria/results primarily not as expected 
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6 DISCUSSION, CONCLUSIONS AND RECOMMENDATIONS 

6.1 Summary of Results 

The overall purpose of this study was to compare participation instruments developed 

using the International Classification of Functioning, Disability and Health (ICF).  The 

literature review identified 11 instruments, with 7 of the 11 instruments being published in 

the past two years of the literature review (between 2006 and 2008).  Due to the recent 

increase in the number of instruments, it is important that more direct comparisons of these 

instruments are conducted, not only to advance our understanding of this concept but also to 

assist clinicians and researchers in the selection of instruments.  Our hypothesis was that 

information from these instruments would not be equivalent due to the differences in how the 

concept of participation was operationalized and this was supported by our results.   

In this study the content validity of 8 of the 11 instruments was assessed.  All of the eight 

instruments adequately cover the concept of participation based on the criteria used in this 

study.  Each instrument contained questions with content covering a minimum of five 

chapters from the ICF Chapters 3 (Communication) to 9 (Community, social and civic life).  

There are differences among these instruments as to which ICF chapters (domains) are 

included.  For instance the Participation Objective Participation Subjective (POPS) and the 

Participation Measure-Post Acute Care (PM-PAC) do not consider self-care to be an aspect 

of participation and in the POPS only transportation is covered from the ICF Chapter 

Mobility.  These differences reflect the lack of consensus in how the concepts of activity and 

participation should be differentiated.  Two instruments [Participation Scale, World Health 

Organization Disability Assessment Schedule II (WHODAS II)] contain questions with 

content not considered to be aspects of participation and therefore received lower ratings for 
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content validity.  As an example, the WHODAS II has a question which asks about problems 

due to barriers or hindrances in the world around you which had no meaningful concepts 

(content) related to the ICF Chapters 3 to 9.  By linking the meaningful concepts in these 

instruments to the ICF classification it was possible to conduct a detailed content analysis of 

the instruments which was invaluable in assessing content validity and interpreting the 

empirical results. 

Five of the eight instruments [Impact on Participation and Autonomy (IPA), Keele 

Assessment of Participation (KAP), PM-PAC, POPS, WHODAS II] were empirically tested 

and compared in terms of score distribution (floor/ceiling effects), internal consistency, test-

retest reliability, unidimensionality, convergent and discriminant validity, and known-group 

validity.  Three of the instruments were not included because they were developed for other 

cultures (Participation Scale), too similar to other instruments included (Rating of Perceived 

Participation), or the instrument was too specific (Participation Survey/Mobility).  We 

evaluated each instrument’s measurement properties based on criteria published in the 

literature and our a priori expectations.  A summary of the ratings for the measurement 

properties is provided in Table 6.1 for the five instruments.  

The presence of substantial ceiling effects (highest possible participation scores for 

greater than 15% of the sample) was the largest problem that all the instruments suffered 

(except the POPS), thereby making it difficult to detect changes over time or participation in 

highly functioning individuals.  Ceiling effects were greatest in the KAP, ranging from 

56.7% for the second mobility question to 75.8% for the self-care question.  All the 

individuals included in this study were admitted and treated at Vancouver General Hospital 

(VGH) for a spinal condition.  The instruments were administered following discharge and 
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reflect participation in the community (cross-sectional).  In reviewing the presence of ceiling 

effects, it is important to consider the purpose of the assessment.  In this study, we did not 

purposefully target participants currently experiencing symptoms but rather included all 

participants.  It has been suggested that the goal of rehabilitation should be achieving an 

optimal level of participation for each particular person depending on their needs and 

desires.1  If this is the case then perhaps the ceiling effects in this study demonstrate that 

individuals who have sustained a spinal condition and received treatment are participating as 

they want without too many constraints.  In this study 38.3% (n=104/272) of the individuals 

with a spinal degenerative condition or spinal trauma had moderate to extremely severe pain 

and the participation instruments (except in the POPS) were able to detect lower group 

differences.  If the purpose of collecting information on participation is to assess the 

effectiveness of an intervention, which is expected to improve participation, then it would be 

important to determine if the instruments are able to detect the effect of interventions. 

In this study we assessed both aspects of reliability, internal consistency and test-retest 

reliability.  The internal consistency was good in all the instruments and the values were 

greater than 0.70, which is recommended for group-level comparisons2.  The IPA was the 

only instrument to have values for internal consistency greater than 0.90, which is 

recommended for individual-level comparisons2.  Cronbach’s alpha can be higher in domains 

with more questions.3  The PM-PAC had four domains where the values were in the mid 

0.80’s and these domains had fewer questions compared to the IPA domains (3 to 4 versus 5 

to 7 questions), which may contribute to the lower values.          

Test-retest reliability needs to be established to ensure the assessments of participation 

remain stable.  Measuring stability in the area of participation is challenging since unlike 
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measuring range of motion, levels of participation can change depending on the life 

circumstances.  Since the intraclass correlation coefficient (ICC) is calculated using the ratio 

of variability between individuals and the total variability (variability between individuals 

and measurement error), it describes an instrument’s ability to differentiate among 

individuals.4-6  The IPA and the WHODAS II had the highest values for test-retest reliability 

using ICCs (2, 1), which accounted for any systematic variability differences between the 

two administrations.7  All the ICCs in these two instruments were greater than 0.70 which 

has been recommended for group-level comparisons2 and the WHODAS II mobility domain 

(getting around) had an ICC value 0.90 which is recommended for individual-level 

comparisons2.  The POPS demonstrated adequate test-retest reliability in domains assessing 

objective participation in areas expected to remain stable, such as domestic life and work.  

Lower values were noted for objective participation in the domains ‘interpersonal 

interactions and relationships’ and ‘community, recreational and civic life’, which may 

reflect large within person changes thereby making it harder to discriminate among 

individuals.  The KAP also did not perform as well as the other instruments and it may be 

due to the use of a broad or general question covering an area of participation such as self-

care.  In addition, single questions are also known not to be as reliable as multi-item scales.8 

Test-retest reliability was also assessed for these instruments using the standard error of 

measurement (SEM).  The SEM provides information regarding the consistency of responses 

by calculating the variability of measurements on the same individual and there has been a 

growing interest in measuring the minimal detectable change (MDC), which can be 

calculated using the SEM.  For an instrument to be useful clinically, it is important that a 

meaningful change [referred to as the minimal important change (MIC)] is greater than the 
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MDC, otherwise it will not be possible to detect with a certain precision the effectiveness of 

interventions.  To our knowledge this is the first study to report MDC for the majority of 

these instruments.  Other studies have investigated the MDC as a percentage of the scale 

using different instruments and results from our study are similar to those reported for the 

Sickness Impact Profile in individuals with chronic stroke.4  In both our study and 

Beckerman et al.’s4 study, the baseline values indicated individuals had high ratings (very 

few problems) and it would not be possible to detect any improvement above the MDC due 

to ceiling effects at an individual-level.  Since it is easier to detect a significant difference 

when assessing groups compared to individuals due to a smaller variance of the sample 

mean, the participation instruments would be better at detecting group-level differences.9  We 

did not find any reports of the MIC for these five instruments and so this will need to be 

addressed in future research before any conclusions can be made regarding their ability to 

assess the effectiveness of clinical interventions.  

The assessment of construct validity is an on-going process that requires developing  a 

‘nomological network’, linking the theoretical framework with an empirical one.10  In this 

study we investigated many aspects of validity in an attempt to understand how the 

information obtained from the participation instruments compare.  It is important to consider 

that the instruments were designed for different purposes and measure participation 

differently.  The KAP was developed to assess participation restrictions at a population-

level11 and so the need for brevity often requires using a single question to cover broad areas 

of participation (e.g. self-care).  The IPA and KAP assess autonomy (doing something the 

way and when someone wants), the PM-PAC primarily asks about limitations in various 

aspects of participation and the WHODAS II measures difficulty.  The POPS is the only 
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instrument to assess objective aspects of participation by asking about the frequency of doing 

specific activities.  In the POPS subjective aspects of participation are measured by 

producing a combined rating of satisfaction and importance.  Results from this study 

demonstrate how the KAP and the POPS differ from the IPA, PM-PAC and the WHODAS II 

and given the differences in the KAP and POPS compared with the other instruments, it is 

not too surprising.   

Assessments of unidimensionality were empirically assessed in the IPA, PM-PAC and 

the WHODAS II.  Unidimensionality and item-to-scale correlations were not assessed in the 

KAP and the POPS since these two instruments were not necessarily designed and tested to 

measure unidimensional aspects of participation using multi-item scales.  Results from this 

study suggest that overall the factor structure was supported when administering these 

instruments to individuals with spinal conditions.  The concept of participation is an 

extremely broad concept and can range from moving around in one’s house to managing 

finances and even voting in civic elections, depending on how it is operationalized.  Even 

within one of these areas it is challenging to develop domains measuring a single underlying 

latent factor and often various types of mobility, including moving around the house to 

moving around using transportation are assessed within one domain.  Overall the results from 

the item-to-scale correlation and the confirmatory factor analysis (CFA) demonstrated that 

the instruments have well structured domains, especially given the type of concept.  

Questions asking about sexual and intimate relationships did not seem to fit as well with their 

domain compared to other areas such as mobility or self-care.  However, it is important not to 

let the measurement models and data drive the construction of participation instruments since 

relying on factor analysis to determine the questions may result in instruments excluding 
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important areas that are relevant in the conceptualization of participation.12  This raises the 

issue of needing appropriate criteria and methods to evaluate the multi-dimensional concept 

of participation and future work in this area is greatly needed.  It has been suggested that 

methods such as classical test theory and item response theory (including Rasch) be 

abandoned and participation instruments are constructed using alternative methods which 

focus on the face validity (e.g. clinimetrics), so the needs and desires of individuals can be 

captured.12   

The domains within each of the participation instruments were mapped to an ICF chapter 

heading (also referred to as ICF domains).  By doing this it enabled us to compare how the 

instruments covered the ICF chapters.  Results from the convergent validity analysis 

demonstrated that the instrument domain name and ICF chapter did not necessarily result in 

strong correlations.  Only by considering both the content and how the question was asked 

was it possible to interpret the correlations.  The POPS and the KAP performed differently 

compared to the other three instruments in this area as well.  Lower correlations were 

expected among the objective domains of the POPS compared to all the other participation 

domains based on the literature13.  However, it was surprising that higher correlations were 

not observed among the subjective domains of the POPS with the other participation 

instruments.  These results support the idea that the POPS is measuring a different aspect of 

participation compared to the others.           

Comparisons were also made between the participation domains and disease-specific 

instruments which assess the concept of health status.  This type of comparison is important 

since many clinicians and researchers currently assess health status and it is important to 

determine how the concepts of participation and health status compare.  Results from this 
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study supported the hypothesis that 1)higher correlations would be observed in domains 

related to mobility, self-care, domestic life, major life areas (work and/or school), and 

community, social and civic life and 2) lower correlations would be expected in domains 

related to communication, interpersonal interactions and relationships, and economic life.  

On further examination of the content of the Neck Disability Index (NDI), Oswestry 

Disability Questionnaire (ODQ) and Self-Reported Functional Measure (SRFM), it appears 

that the disease-specific instruments assess the impact of other ICF components (body 

functions or environment) on aspects of participation.  The participation instruments in 

contrast are generally more ‘pure’ measures asking directly about mobility or work and cover 

more aspects of participation. 

A similar comparison was made with the Life Satisfaction-11 (LiSat-11) instrument since 

the relationship between participation and quality of life is not well understood.  In this study 

none of the instruments had a strong association with ratings of satisfaction in various life 

domains.  The correlations, however, were higher as expected in domains measuring similar 

content.  It was surprising that the POPS subjective domains did not have higher correlations 

with satisfaction ratings since both instruments ask about satisfaction.  In the POPS the 

satisfaction rating is combined with the importance rating and this may result in the 

differences observed.  Brown et al.13 also did not report strong correlations between the 

subjective domains of the POPS and the Flanagan Quality of Life Scale which asks about 

importance in various life areas.  These findings support the comments made by Brown et 

al.13 suggesting that the assessment of satisfaction and importance do not necessarily fit with 

the methods used in classical test theory.  Brown et al.13 do not support separating the ratings 

of importance and satisfaction, since this assumes that importance and satisfaction each have 
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a single underlying construct and some theories suggest that individuals use various 

standards to determine an overall rating of satisfaction. 

All of the five instruments were able to differentiate among known-groups, with the 

number of hypotheses supported ranging from 75% in POPS to 95.2% in the IPA.  In this 

study the known-groups were formed based on a range of clinical, patient-reported and 

demographic variables previously reported in the literature.  Hypotheses were considered to 

be supported if 1) there was a statistically significant difference between the groups (e.g. < 

65 years versus >65 years old) in both the unadjusted and adjusted model and 2) the estimate 

of the effect was in the expected direction.    

In summary, the IPA, PM-PAC and WHODAS II had similar measurement properties.  

Both the KAP and the POPS fill a unique and important gap.  The KAP was designed to be 

used in population-based studies and the POPS provides objective and subjective information 

(importance/satisfaction) that is not captured in the other three instruments.  It is important to 

consider these differences when interpreting the evaluation criteria since these criteria may 

not be well suited to these instruments.  More work is needed in this area before one 

participation instrument can be considered the gold standard.     

 

6.2 Study Strengths and Limitations 

6.2.1 Study Strengths 

There are a number of strengths in this study which make the results an important 

contribution to the literature.  The most important strength of this study was including five 

instruments which were developed using the ICF to measure the concept of participation.  To 

date, there was only one study which included two of the instruments (IPA, KAP).11  There 

has been a strong interest in developing instruments which assess participation since the ICF 
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was first published in 1997 and therefore it is important that studies include multiple 

instruments to understand how the information obtained from these instruments compares.  

In addition, by selecting instruments developed using the ICF it provided a framework 

whereby we could make comparisons among the domains using the ICF chapter headings.  

For example, the POPS only includes transportation from the ICF Chapter Mobility whereas 

the other instruments include multiple aspects of mobility ranging from moving around the 

house to travelling outside a person’s town.     

Another strength of this study is the large sample size (n=545) with each of the spinal 

groups having a sample size ranging from 145 in the spinal cord injury (SCI) group to 213 in 

the spinal degenerative group.  Studies using these instruments previously reported data on 

samples with 200 to 300 individuals.13  Eligible individuals were randomly selected until the 

target sample size was achieved or until all eligible individuals were contacted.  The sample 

in this study was also well defined as the spinal diagnosis was made by a physician.  As a 

result we feel confident that the individuals were assigned to the correct group.   

By using a hospital database which prospectively captures all acute in-patient admissions 

for spine patients at VGH, we were able to identify participants for this study and also obtain 

high quality clinical information (diagnosis, neurological assessment).  All individuals who 

participated in this study also provided detailed information pertaining to sociodemographics 

(e.g. marital status, living support), socioeconomic information (e.g. level of education; 

employment) and health information (e.g. comorbidities).  The clinical and self-reported data 

enabled us to comprehensively study the measurement properties of the instruments.  For 

example, the neurology data for subjects with SCI allowed us to test hypotheses regarding 

the expected effect of motor impairment on participation (known-group validity).  The 
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clinical and self-reported data was also used to make necessary adjustments in our statistical 

models for confounding effects of variables such as age and gender, which enabled us to 

obtain accurate estimates of the effects. 

The rigorous study methods and procedures used to collect the data provide credibility to 

the results.  A pilot study was initially conducted with 67 subjects and it provided us with 

valuable information regarding the study procedures and format of the instruments within the 

questionnaire.  In the actual study, numerous attempts were made to locate potentially 

eligible individuals in order to have a representative sample.  For those individuals who were 

eligible to participate, the study coordinator contacted them within one week of mailing the 

questionnaire to ensure the questionnaire was received.  In cases where the individuals 

indicated that they were interested in participating in the study but had not returned a 

questionnaire, a reminder letter and another copy of the questionnaire was sent.  The 

response rate in this study was 60% (545/911) for the overall sample, which is good for this 

type of sample.14;15  In addition, all questionnaires received were checked to ensure the data 

was complete.  If there were sections a number of missing answers then the study coordinator 

contacted the subjects and asked if they would be willing to answer the questions.  If 

however, subjects indicated in the questionnaire that they did not wish to be contacted then 

no further contact was attempted and no subjects were asked to complete questions asking 

about personal information (finances or personal relationships).  These procedures enabled us 

to have less than 10% missing data at the question-level for the participation instruments. 

Including instruments which assess concepts such as health status (disease-specific 

instruments) as well as quality of life (LiSat-11) in this study is an important attribute.  

Currently it is not well understood how the concept of participation differs from these other 
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concepts and so empirical evidence comparing these instruments is an important 

contribution.  By including these instruments it was possible to empirically examine if the 

five participation instruments were similar to, or different from these other instruments.  If 

instruments measuring health status and quality of life had not been included it would only 

have been possible to speculate as to these relationships.  In addition, this is the first study to 

our knowledge which has compared participation instruments with disease-specific 

instruments since in the past most of the comparisons have been made with generic health 

status instruments such as the Short Form-36.16;17 

 

6.2.2 Study Limitations 

It is also necessary to discuss the limitations with this study which have been highlighted 

in Chapters 3, 4 and 5 and are summarized below. 

In this study it is possible that individuals may have experienced a true change when 

completing the second questionnaire used to assess test-retest reliability.  Overall, the 

responses for the second administration of the instruments were higher for some domains 

related to work and community life (IPA, PM-PAC, WHODAS II) suggesting that the 

respondents’ ratings of participation did improve or they answered the questions differently 

(e.g. learning effect).   A test-retest interval of 10 days was targeted in order to try and obtain 

an accurate assessment.  We excluded individuals (n=17) who did not complete the second 

administration of the instruments within 7 to 31 days since it is possible that true changes 

may have occurred.  However, in this study we did not ask the respondents if there was any 

change in their participation which would affect their answers and this should be included in 

future studies.     



 

 214

As with any study involving self-reported instruments, there was missing data.  Overall 

the amount of missing data was very low.  The percentages of missing data for the first and 

second administration of the IPA, KAP, PM-PAC and WHODAS II were all less than 10%.  

The POPS has two questions asking about attending school, where the missing data was 

12.8% and 14.1% on the second administration (reliability).  In the SCI group, the amount of 

missing data for the SRFM at the question-level ranged between 10.3% and 11.7% since 

some participants (n=12) received the wrong version of the questionnaire (received the 

questionnaire containing the ODQ or NDI instead of SRFM).  All individuals completed at 

least one of the instruments and variables potentially related to the reason why data was 

missing and also variables known to be associated with the participation scores were 

included in the model (e.g. age, spine diagnosis).  In addition, the imputation did not use 

information from the other instruments in order to obtain an accurate comparison of the 

instruments.  Our analysis of the missing data revealed that there were differences in the 

subjects with missing data compared to those with complete data.  Subjects with missing data 

tended to be older and did not rate their health as high as compared to those with complete 

data and it would have biased the sample if they had been removed from the analysis (see 

Appendix B for more details). 

Since the instruments included in this study have only recently been developed some 

slight modifications were needed.  In the case of the IPA, the data collection phase had 

already begun when the paper by Sibley et al.18 was published which included a question 

asking about ‘helping or supporting others’.  There were also other minor changes to the 

wording of the questions; for example in our study the IPA work and education domain only 

includes paid work and education, based on the original studies published by Cardol et 
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al.19;20.  However, in the version of the IPA published by Sibley et al.18 modifications were 

made to include unpaid as well as paid work.  Based on a comparison of our results with 

these other studies it appears that these minor changes did not have a large impact on the 

results.   

In terms of the POPS, this instrument was originally developed to be an interviewer-

administered instrument and the initial testing included individuals with traumatic brain 

injury.13  We contacted the developers and asked for their advice regarding changing the 

format to be self-administered.(personal communication Brown, October 3, 2006)  It was felt 

that the POPS could easily be changed into a self-administered format and we piloted the 

POPS in a sample of 67 individuals and solicited feedback regarding the format.  We felt 

comfortable using the POPS reference data to calculate the objective domain scores since the 

frequency and importance ratings for the objective questions were similar for the healthy 

individuals and persons with traumatic brain injury, suggesting the data is generalizable.13  

Following this study we have spoken with the developers of the POPS and are considering 

comparing the reference data for the two samples.  The response options and scoring 

algorithm for the POPS should possibly be revised if this instrument is going to be self-

administered in order to maximize the number of questions used to generate subjective 

domain scores.  In this study it was noted that subjects tended to omit questions if they did 

not participate in the activity (e.g. volunteer work, use public transport) and based on the 

original POPS scoring algorithm scores are not generated if subjects select the response 

‘don’t know’.    

With regard to the PM-PAC, the scores were originally developed using an item response 

theory (IRT) macro.21  For all of the scores with the exception of the community, social and 
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civic life domain score, the authors stated that there were no differences between the scores 

derived from the IRT macro and scoring the domains using simple sum scoring.  We were 

not able to obtain a copy of the IRT macro.  Based on the evaluations of internal consistency, 

item-to-scale, item discriminant validity and the CFA using our data, we felt comfortable 

with generating a score for the community, social and civic life domain.  However, it is 

possible that results from our study may not be comparable to the results reported by Gandek 

et al.21 for this domain due to the different scoring procedures used.              

In terms of our analyses, since the data was not normally distributed we accounted for 

this by using Spearman rho correlation coefficients and by using robust maximum likelihood 

in the estimation of the CFA models, which is known to be robust for the type and amount of 

non-normality observed in our data.  However, for the known-group validity analysis we 

used multiple regression under the assumption the data was normally distributed.  In terms of 

the CFA analysis, it has been suggested that instruments containing ordinal data similar to 

this study should use polychoric correlations with diagonally weighted least squares 

estimation using the asymptotic covariance matrix.22  This approach requires a larger sample 

size compared to using estimation methods for continuous data.22 It was decided that given 

our sample size and given that robust maximum likelihood estimation can handle some non-

normality this would be the best method.  Robust maximum likelihood estimation uses the 

asymptotic covariance matrix to compute a weight matrix, and adjusts the fit statistics and 

standard errors to account for the non-normal data distribution.22   

Finally, in this study we did not assess the time required by the subjects to complete the 

instruments (respondent burden) and this should be included in future studies.  The number 

of questions in each of the five instruments range from 15 (including screening questions) in 
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the KAP to 78 in the POPS and this information will help users select an instrument.  In 

addition, the ability of the instruments to detect meaningful change over time was also not 

assessed and should be addressed in future studies.  Results from this study did estimate the 

MDC (Chapter 4) and it would be helpful to further quantify what individuals with spinal 

conditions perceive to be important or meaningful change so users have information on the 

MIC. 

 

6.3 Recommendations 

6.3.1 Clinical and Research Implications 

As with any study it is important to determine how the results from this study can impact 

clinical practice and research.  Before selecting an instrument it is important that the purpose 

is clearly identified and the following questions should be answered: 1) ‘what aspects of 

participation are relevant to meet the patient/person’s needs or for research purposes?’, 2) ‘is 

subjective or objective information or both types needed on the relevant aspects of 

participation?’, and 3) ‘does the influence of environmental factors or the health condition(s) 

on aspects of participation matter (should the questions tell the person to think of his or her 

health/environmental influences on participation when selecting a response versus not 

mentioning these factors)?’.  Answers to these types of questions will assist the user in 

selecting the correct type of participation instrument and then the measurement properties of 

relevant instruments can be compared and an appropriate instrument can be selected.  It is 

also important to recognize that the measurement properties will also provide users with 

information that is needed to answer the questions stated above.  For example, if a societal or 

environmental intervention is being assessed then it is important to consider if instruments 

providing objective or subjective information are more reliable and responsive.  However, we 
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would encourage users to first consider the questions stated above rather than focussing on 

the measurement properties since without a clear understanding of the purpose, there is a risk 

of not meeting the measurement objectives.   

Information from this study will be valuable to clinicians and researchers who are 

interested in measuring participation.  In Chapter 2, a review of the literature is provided 

which includes not only the five instruments empirically assessed in this study but also six 

additional instruments.  The content of eight participation instruments is provided in Chapter 

3.  In Chapters 4 and 5, the empirical results assessing aspects of reliability and validity in 

individuals with spinal conditions are described and the empirical results are summarized in 

Chapter 6.  To help synthesize all of the information described in this study an overview of 

the findings are summarized in Table 6.1.  In considering these results it is important to 

remember that the instruments described in this study are not exhaustive and there are many 

other instruments assessing participation which have been developed using other conceptual 

models.  For example, the Assessment of Life Habits (Life-H)23;24 instrument assesses 

participation but used the Disability Creation Process model and so it was not included in this 

study.  As mentioned previously there is a lot of work being done currently to develop new 

instruments to assess participation and during the time of this study another new instrument 

has been published, called the ICF Measure of Participation and Activities questionnaire 

(IMPACT-S).25          

 

6.3.2 Future Research 

Throughout this study we have suggested numerous areas that require future research.  

Some of these recommendations include further subgroup analysis and interpretation of 

results in each of the three spinal conditions to better understand the information obtained 
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from these instruments. Other recommendations include empirically assessing these 

instruments in individuals with different health conditions and conducting future studies to 

assess measurement properties such as responsiveness and the MIC.   

However, results from this study have highlighted a few significant areas that must be 

addressed in future research to advance the conceptualization and measurement of 

participation.  These areas include 1) determining which measurement methods are suitable 

for developing and assessing the measurement properties of participation instruments and 2) 

conceptually differentiating the concepts participation, activity, health status and quality of 

life.  Both of these areas are discussed below.  

 

6.3.3 Measurement of Participation 

In measuring such a broad and complex concept such as participation, it is important to 

carefully consider the type of measurement model used and specifically, determining the 

relationship between the questions and the underlying latent factor.  Fayers et al.26 stated that 

indicators, such as the assessment of symptoms are causal because a change in symptoms 

could affect a person’s rating of his or her quality of life.  However, a change in a person’s 

rating of their quality of life does not necessarily mean a corresponding change in their 

symptoms.  In contrast, if a domain was developed to measure depression and the questions 

asked about feeling sad or levels of energy, then it is expected that a change in the person’s 

depression would result in a corresponding change in the answers to these questions.  

Instruments measuring an underlying unidimensional concept such as depression use 

measurement methods such as exploratory factor analysis and item-to-total correlations to 

demonstrate that the questions are homogeneous.  The questions are outward manifestations 

of the underlying construct and are referred to as effect indicators.27  For instruments 
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developed using causal indicators, such as the Apgar scale, the questions are selected based 

on clinical judgement and the most relevant questions are included.  It does not make sense 

to do factor analysis or assess the inter-item-correlations since the questions are 

heterogeneous and selected based on relevance and not statistics.  Feinstein28 introduced the 

term ‘clinimetrics’ to describe the development of instruments such as the Apgar scale used 

in medicine.  This term was chosen to conceptually differentiate these types of scales from 

the homogenous scales developed using more traditional methods in education and 

psychology, referred as psychometrics.  However, debate continues in the literature whether 

clinimetrics should be referred to as a separate discipline or instead be seen as types of 

psychometric theory.27;29 

The POPS is an example of an instrument which was not necessarily developed to be 

unidimensional.  Brown et al.13 stated that testing the POPS using a Rasch analysis would 

imply that the domains or total scores are measuring single underlying dimension.  Instead 

the authors argued that such methods are not applicable in this case13 and the questions are 

more likely causal indicators rather than effect indicators.  It has been suggested that in the 

area of quality of life not much attention has been paid as to whether questions are causal or 

effect indicators and often instruments contain a mixture of both.26   

Given the complexity of measuring a concept such as participation, careful consideration 

should be given as to whether the questions comprising participation domains are causal or 

effect indicators.  Developers of instruments should describe the type of measurement model 

and assess the appropriate measurement properties.  Results from this study suggest that for 

some of the participation domains such as interpersonal interactions and relationships, the 

poor inter-item-correlations and standardized loadings for questions asking about sexual 
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activities are possibly causal indicators rather than effect indicators.  It does not necessarily 

make sense to assume that an improvement in a person’s interpersonal relationships will be 

manifested by an improvement in his or her sexual or intimate relationships.  Since sexual 

relationships are an important aspect of participation that needs to be measured, careful 

consideration is needed before removing it just because it does not have a high item-to-scale 

correlation.  These types of questions may be better assessed from the perspective of casual 

indicators rather than effect indicators and recommendations have made regarding how this 

should be done.30   

Dijkers31 has suggested that it is unreasonable to expect that all questions will have 

positive inter-item correlations unless the sample ranges from persons with minimal 

disabilities to those who live in institutional settings.   It is also possible to find negative 

correlations (e.g. people with full-time jobs will not be able to manage their household full-

time).31  Dijkers’31 point regarding the sample is important since the inter-item-correlation 

improves with a more heterogeneous sample.  This study did include a heterogeneous sample 

and the inter-item correlations will likely be lower if analyzed within each subgroup.   

The type of measurement model also has implications regarding the suitability of some 

IRT models which require the measurement of a single underlying dimension.  When Rasch, 

which is a type of IRT, was applied to instruments such as the IPA, four questions were 

removed since they did not fit the model.32  In one study the question asking about ‘intimate 

relationships’ was removed since it did not fit the model.32  However, as mentioned 

previously, if conceptually these types of questions are a critical aspect of participation then 

the model should not necessarily dictate the content and other models should be  

considered.12  More research is needed to determine the methods and the criteria used to 
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assess participation instruments to reflect the challenges in trying to measure ‘optimal 

participation’ since doing more of a given activity may not be the desired outcome and the 

person’s values must be acknowledged.12;31  There have been significant developments in the 

areas of CFA and IRT and there will be an opportunity to apply new emerging latent variable 

methodologies such as factor mixture models whereby latent classes can be identified within 

a heterogeneous sample.22      

Finally, advances in other areas of measurement will be applicable to assessing 

participation.  New approaches such as the Day Reconstruction Method, which uses a 

structured approach to recalling past events, have been suggested as ways to collect 

subjective information more reliably and should be considered in future studies.33  New 

techniques such as global positioning systems have been used to document how an individual 

interacts in his or her environment and are now starting to be applied when measuring 

participation and can provide objective information.34  All of these advances will assist us in 

measuring and interpreting information related to participation.  There is a need to consider 

both objective and subjective aspects of participation since both types of information can be 

relevant depending on the user’s perspective.  The POPS is the only instrument which 

contains both subjective and objective information.  There are additional questions in the 

PM-PAC for some domains (e.g. interpersonal interactions and relationships) which assess 

objective information but were not scored and this should be tested in future studies.  Future 

work should consider the differences in how participation can be measured (e.g. difficulty, 

limitations, autonomy, satisfaction, importance, frequency, amount of assistance, etc.) and 

how the information is interpreted (subjective ratings versus comparing to societal norms or 

data from other health conditions).  This type of work will enable us to better measure 
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participation and facilitate users in selecting the appropriate instrument depending on their 

purpose.   

 

6.3.4 Differentiating the Concepts of: Participation, Activity, Health Status and 
Quality of Life 

One of the areas for future research identified by Whiteneck35 in his review of the ICF 

model was the need to further distinguish the concepts of activity and participation.  

Currently the concepts of activity and participation are defined in the ICF model.  In the ICF 

classification a single list of domains is provided and the user is provided with various 

options as to how they can be further distinguished.36  Results from this study revealed 

differences in how these two concepts are operationalized in the instruments.  Based on the 

content analysis performed in Chapter 3, there are differences in whether Communication 

(ICF Chapter 3), aspects of Mobility (ICF Chapter 4) and Self-care (ICF Chapter 5) are 

included as domains within participation.  In order for the field to advance there should be 

consensus on how to clearly differentiate activity from participation as it is difficult to 

compare instruments if they do not contain the same content.    

Currently confusion exists regarding how the concepts of participation, health status and 

quality of life are different.  In the past it has been difficult to determine the relationship 

between subjective handicap and quality of life since both are often measured by assessing 

satisfaction in life domains.37 Furthermore, there is a misconception that quality of life 

instruments assess participation.38  Similarly, instruments assessing health status have been 

reported to assess participation since both types of instruments contain questions asking 

about social functioning or social roles.38-40 
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To accurately assess the relationship between the concept of participation and other 

concepts such as health status and quality of life, these concepts need to be well-defined and 

clearly operationalized.  For example, if a researcher is interested in determining how 

improving interpersonal relationships affects quality of life and the PM-PAC was selected to 

measure interpersonal relationships and the LiSat-11 was used to assess quality of life, since 

both instruments ask the same questions (satisfaction with relationships) then the association 

detected between these two concepts will result from measuring the same thing and not 

because of any unique relationship.  Therefore, it is important to consider how to 

operationalize the subjective dimension of participation if quality of life is assessed using life 

domains.   

Currently quality of life is not included in the ICF because the classification focuses on 

disease or disability constructs that are ‘objective and exteriorised signs of the individual 

(page 251)’36.  The ICF manual states that quality of life assesses how people feel about their 

life and is part of the construct subjective well-being (p. 251)36  In the 2007 Institute of 

Medicine’s report Future of Disability in America41 it is suggested that quality of life should 

be added to the ICF model and the relationship between the ICF components (body structures 

and functions, activity and participation, contextual factors) and the concept of quality of life 

be established.  It has been well documented that the subjective dimension of functioning is 

important and cannot be ignored.42;43  To date there have been several proposals made 

regarding how the subjective dimension43-45 and quality of life35;44;45 could be incorporated 

into the ICF model, but no consensus has been reached.  Future research exploring the 

relationship between the ICF components and quality of life as well as the subjective 

dimension will further clarify how these concepts are operationalized.      
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In terms of the relationship between the concepts of health status and participation, there 

are issues with overlap in content.  The term health status emerged from the World Health 

Organization’s definition of health as “A state of complete physical, mental, and social well-

being and not merely the absence of diseases and infirmity”46.  Instruments assessing self-

reported health status commonly include physical, mental and social dimensions and it has 

been suggested that health status includes the ICF components 1) body functions and body 

structures, 2) activity and 3) participation.44   

This study included five participation instruments and three disease-specific instruments.  

The ODQ and NDI focus on the impact of pain (body function) on aspects of participation 

and the SRFM assess the need for assistance (environmental factor) on aspects of mobility 

and self-care.  The participation instruments appear to be more ‘pure’ measures not asking 

about the impact of other factors such as pain or fatigue on aspects of participation in the 

questions.  However, the instructions in the WHODAS II, for example, states that this 

instrument asks about ‘difficulties due to health conditions’ and so perhaps the ODQ and 

NDI would likely overlap if the person considers his or her pain when answering the 

WHODAS II questions.  There are likely differences in whether the person is asked about his 

or her participation versus the impact of health or pain on aspects of participation.  Future 

research should determine the relationship between the concepts of health status and the ICF 

components.  This will assist users in determining which concepts are operationalized in 

instruments and whether the questions are asking about participation versus the effect of 

other variables such as health on participation.  In addition, future qualitative studies should 

examine how individuals answer the questions and what factors they consider when selecting 

their response.   
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6.4 Conclusions 

This study compared instruments assessing the concept of participation.  There have been 

tremendous advances in this area since the concept of participation was first introduced in 

draft form in 1997.  Seven of the eleven instruments identified in the literature search were 

published in the last two years.  Due to this recent increase of participation instruments it is 

critical that these instruments are compared to advance our understanding of how the concept 

of participation is operationalized and to assist users of these instruments in selecting an 

appropriate instrument for a given purpose.  To our knowledge this work has not been done 

and our study will help fill this gap.       

Results from this study supported our hypothesis that information from these instruments 

would not be equivalent due to the differences in how the concept of participation was 

operationalized.  As expected, we found differences in how the instruments were developed 

based on the literature review, in the content, what was assessed (objective versus subjective 

information), whether the respondent should consider his or her health and environmental 

influences as well as the measurement properties.  Understanding these differences is 

important for the field to move forward.  By examining the similarities and differences in 

how the instruments were conceived, developed and the empirical evidence generated by 

their use, it will enable us to have meaningful dialogue regarding the required next steps.  

Continued research using these instruments will further advance our understanding of the 

concept of participation, how it differs from other concepts such as activity and quality of life 

and will inform us as to how best to operationalize it. 

Given the differences in the instruments, to date there is no gold standard for measuring 

participation and the selection of an instrument should be driven by the user’s purpose.  The 
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ideal participation instrument would cover all relevant aspects of participation, collect 

objective as well as subjective information and be responsive.  Due to the diverse needs of 

the users (administrator, clinician, researcher) and time constraints of daily life, it is also 

unlikely that one instrument will emerge as the gold standard.  Instead it may be preferable to 

focus not on the instruments themselves but on the domains within the instruments.  This 

would enable users to examine the content, measurement model and measurement properties 

for a given domain and then combine different domains depending on what is important in a 

given study or population.  If this approach was taken to measuring multi-dimensional 

concepts such as participation, then the results from this study would assist in providing an 

inventory of information for the domains to assist the user.  The ICF model could provide 

users with an overarching conceptual model and help users identify the concepts that should 

be measured.  However, more clarity is needed regarding the relationship among concepts 

within the ICF model as well as with concepts such as quality of life, so it is clear what is 

being measured.   

There have been significant advances in our ability to measure participation over the last 

few years and continued work in this area will enable us to measure this important concept.  

In the future, the number of persons with disabilities will continue to increase as the 

population ages.  There will be new medical discoveries and technologies developed as well 

as new governmental policies assisting persons with disabilities to be active in the workplace 

that will all need to be evaluated.  Participation is positioned to be the most relevant outcome 

to understand the effect on functioning and disability and continued work in this area is 

essential. 
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Table 6.1. Summary* of study results 
 

Criteria IPA KAP PM-PAC POPS WHODASII 

Score Distribution 
(Floor/Ceiling) + + + +++ ++ 
      
Reliability      
1) Internal Consistency +++ NA +++ NA +++ 
2) Test-retest Reliability ++ + ++ + ++ 
(ICC/weighed kappa)      
3) Test-retest Reliability ++ + ++ ++ ++ 
 (SEM/MDC)      
      
Content Validity +++ +++ +++ +++ ++ 
      
Cross-Sectional Construct Validity     
Unidimensionality      
1) Item ++ NA +++ NA ++ 
2) CFA ++ NA +++ NA ++ 
      
Convergent/Discriminant     
1) Participation ++ ++ ++ + ++ 
Instruments      
2) Disease-Specific +++ ++ +++ +++ +++ 
Instruments      
3) Quality of Life +++ +++ ++ +++ +++ 
      
Known-Groups +++ ++ +++ ++ ++ 
      

Abbreviations: 
CFA, confirmatory factor analysis; ICC, intraclass correlation coefficient; IPA, Impact on 
Participation and Autonomy; KAP, Keele Assessment of Participation; MDC, minimal 
detectable change; PM-PAC, Participation Measure-Post Acute Care; POPS, Participation 
Objective Participation Subjective; SEM, standard error of measurement; WHODAS II 
World Health Organization Disability Assessment Schedule II 
 
Notes: 
* Ratings: +++ met criteria/results as expected; ++ partially met criteria/results partially as 
expected; + results primarily did not meet criteria/results primarily not as expected 
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APPENDIX B. MISSING DATA 

B.1. Overview of Terminology 

Missing data is a common occurrence in research studies.  Rubin1 in 1976 proposed a 

classification for describing the mechanisms for missing data.  This classification includes three 

types of missing data 1) missing completely at random (MCAR),2) missing at random (MAR) 

and 3) missing not at random (MNAR).2  In Rubin’s classification the word ‘mechanism’ 

describes the relationship between the condition of data that are missing and the observed or 

missing variables rather than the cause of the missing data.3 

  The first type of missing data mechanism, MCAR, occurs if for missing data on a given 

variable Y, the probability of missing data on Y is not related to the value of Y or to any other 

variables in the data set.4  If the assumption of MCAR is supported then the subset of subjects 

with complete data can be considered a simple random sample of the larger data set.4  The 

second type of missing data mechanism, MAR, occurs when missing data on a variable Y is not 

related to the value of Y after controlling for other variables in the analysis.  It is not possible to 

confirm this assumption because the missing data cannot be analyzed.  Since the mechanism for 

the missing data in MCAR and MAR is random, it is considered ignorable and does not have to 

be modeled.4  The final type of missing data mechanism, MNAR, occurs when the missing data 

mechanism is not ignorable and there is a relationship between the missing data on a variable Y 

and the value of Y.3 

 

B.2. Summary of Missing Data in this Study 

When describing the missing data it is important to consider both the amount and the pattern.  

For each of the instruments, missing data patterns were generated using SAS 9.1.3 (SAS 
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Institute, 2005).  Using the missing data patterns it was possible to report the missing data at the 

level of the questions (Table B.1) and for the subjects (Table B.2).  For these analyses only the 

questions which were not optional were evaluated and questions which were optional in each of 

the instruments were excluded. 

The missing data for the questions was generally very low and the majority of the missing 

data was less than 10%.  There was a greater amount of missing data for the Self-Reported 

Functional Measure (SRFM) since there were 12 subjects in the spinal cord injury (SCI) group 

who did not complete the correct version of the questionnaire [completed the Neck Disability 

Index (NDI) or Oswestry Disability Questionnaire (ODQ) instead of the SRFM].  The questions 

and domains in the instruments which ask about personal areas such as relationships and in 

particular sexual functioning had greater amounts of missing data.  There was also a higher 

amount of missing data for the Participation Objective Participation Subjective (POPS) 

subjective domains.  In the literature it has been reported that individuals often omit questions if 

they do not engage in the activity.5  This was also our experience and there were greater amounts 

of missing data for the POPS subjective questions which subjects did not participate in (e.g. 

education, work and using public transport). 

In terms of the missing data at the level of the subjects, the majority of the subjects 

completed all of the questions for each of the instruments.  For the ODQ, 99% of the subjects 

(268/272) answered all 10 questions but for the POPS, the amount of complete data for the 

subjects was lower with only 33% answering all questions due to the reasons stated above.   

However, for the POPS 75% of the sample (411/545) completed 90% of the questions.  
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B.3. Management of Missing Data 

The missing data was imputed using the multiple Markov chain Monte Carlo (MCMC) 

method.  Starting values were based on expectation maximization (EM) maximum likelihood 

estimates.  Demographic and clinical data were also incorporated in the joint distribution for the 

imputation and included: age at injury (SCI group, spinal column group); age on admission to 

Vancouver General Hospital (VGH); age at follow-up; gender; live in an urban or rural setting; 

number of admissions to the Acute Spine Program at VGH; diagnosis (SCI group, spinal column 

group, spinal degenerative group); neck or back (spinal column group, spinal degenerative 

group); and International Standards for the Neurological Classification of SCI6 (SCI group only).  

A single imputation was produced and it was done within each instrument (imputation did not 

borrow information from other instruments).  Data pertaining to work and education was only 

imputed for individuals who indicated that they were involved in these activities.  The 

imputation was conducted using SAS 9.1.3 (SAS Institute, 2005). 

To test if the missing data was MCAR, an analysis was conducted to compare the subjects 

with complete data for each instrument to subjects who had data missing in one or more 

questions.  Any questions which were optional (e.g. questions asking about work, education, 

sexual life) were not included in the analysis.  The two groups (complete data versus any missing 

data) were tested to determine if there were any differences based on age, gender, diagnosis (SCI 

group, spinal column group, spinal degenerative group) and the subject’s rating of his or her 

general health (question one in the Short Form-36, Version 2.0).  The Little’s chi-square test for 

assessing MCAR was also conducted.  Results from this analysis indicated that for the 

participation instruments (Impact on Participation and Autonomy, Participation Measure-Post 

Acute Care, POPS, World Health Organization Disability Schedule II) the assumption of MCAR 

was not supported and the missing data was assumed to be MAR.  Subjects with missing data for 
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these instruments tended to be older and report lower ratings of general health.  For the Keele 

Assessment of Participation, the disease-specific instruments (SRFM, NDI, ODQ) and the Life 

Satisfaction-11, the assumption of MCAR was supported.     

In this study the imputed data was used for the analyses involving score distribution, 

Cronbach’s alpha coefficient and validity testing (correlations, known-group hypothesis testing, 

confirmatory factor analysis).  Analyses pertaining to test-retest reliability, which included 

assessing intraclass correlation coefficients, standard error of measurement and minimal 

detectable change used the raw (non-imputed) data.   

 

B.4. Discussion  

During the data collection phase, study procedures were incorporated to minimize the 

amount of missing data.  When the study coordinator received the questionnaire from the 

subjects all of the instruments were checked to see whether the questions were completed.  If 

there were sections with missing data, then the subjects were re-contacted and asked to provide 

answers to the missing data.  However, if the subjects indicated that they did not want to answer 

any further questions then the subjects were not re-contacted.  In addition, no subjects were 

asked to answer personal questions with missing data related to intimate relationships or income. 

For the analyses pertaining to score distribution, internal consistency and all of the validity 

testing a decision was made to use the imputed data set.  If the raw (non-imputed) data was used 

then subjects with incomplete data would have been eliminated by the statistical software 

packages using either listwise or pairwise deletion, which removes the subject from the analysis 

or any domains with incomplete data, respectively.4  If data is removed using either listwise or 

pairwise deletion then this can result in larger standard errors and biased parameter estimates if 

the data is not MCAR.4  The analyses testing the assumption of MCAR revealed that the subjects 
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with missing data tended to be older and reported poorer general health and if the data was 

eliminated using either listwise or pairwise deletion it would have biased the sample and the 

data.  In addition, the sample size and power would also have been reduced and it would have 

made the comparison among the various instruments difficult due to varying sample sizes.     

In this study, only one imputed data set was created rather than creating three to five data 

sets, which is often recommended when using multiple imputation.4  Multiple data sets were not 

created since it would have required additional analyses for all of the various measurement 

properties reported on in this study (e.g. score distribution, known-group validity, etc.).  Since 

the overall percentage of missing data at a question- and subject-level was primarily less than 

10%, this was not expected to have a significant impact on the study results and a decision was 

made to conduct the analyses using a single imputed data set.   
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Table B.1. Missing data for the questions within the instruments for the entire sample (n=545) 
    

Instrument 
# of 

Questions 
Assessed 

# of  
Subjects Range of 

Item Missing Data 
    

IPA    
Autonomy Indoors  7 545 1.1% to 2.2% 
Family Role  7 545 1.3% to 2.8% 
Autonomy Outdoors 5 545 1.7% 
Social Life & Relationships  6 545 1.3% to 3.1% 
Work & Education  0* NA NA 
    
KAP    
Mobility #1  1 545 1.3% 
Mobility #2  1 545 1.7% 
Self-Care  1 545 1.5% 
Domestic Life #4  1 545 1.7% 
Domestic Life #5  1 545 1.7% 
Domestic Life #6  0 NA NA 
Interpersonal Interactions & 1 545 4.4% 
Relationships    
Economic Life  1 545 5.0% 
Work  0 NA NA 
Education  0 NA NA 
Community, Social & Civic 0 NA NA 
Life    
    
PM-PAC    
Communication  6 545 1.7% to 2.2% 
Mobility  5 545 1.3% to 1.8% 
Domestic Life  3 545 2.0% to 2.4% 
Interpersonal Relationships  3 545 1.5% to 1.8% 
Role Functioning  4 545 2.4% to 2.6% 
Work & Employment 0 545 NA 
Education  0 545 NA 
Economic Life  3 545 1.7% to 2.2% 
Community, Social & Civic 9 545 1.7% to 2.4% 
Life     
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Instrument 
# of 

Questions 
Assessed 

# of  
Subjects Range of 

Item Missing Data 
    

    
POPS    
Objective Domestic Life    6* 545 1.3% to 2.0% 
Objective Major Life Areas 3 545 2.4% to 3.3% 
Objective Transportation  2 545 2.2%to 2.3% 
Objective Interpersonal 8 545 2.2% to 8.4% 
Interactions & Relationships    
Objective Community, 5 545 1.8% to 2.8% 
Recreational & Civic Life    
Subjective Domestic Life  12* 545 1.5% to 2.8% 
Subjective Major Life Areas  6 545 5.9% to 9.2% 
Subjective Transportation  4 545 2.8% to 6.6% 
Subjective Interpersonal 16 545 2.2% to 8.3% 
Interactions & Relationships    
Subjective Community, 10 545 1.7% to 5.5% 
Recreational & Civic Life    
    
WHODAS II    
Understanding & 6 545 0.7% to 1.1% 
Communicating     
Getting Around  5 545 0.7% to 1.3% 
Self-Care  4 545 0.2% to 0.4% 
Life Activities 4* 545 0.4% to 0.6% 
Getting Along with People  5 545 0.2% to 6.8% 
Participation in Society  8 545 1.3% to 3.9% 
    
NDI 9* 128 1.6% to 8.6% 
    
ODQ 9* 272 1.1% to 1.5% 
    
SRFM 13 145 10.3% to 11.7% 
    
LiSat-11 9* 545 1.5% to 9.7% 
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Abbreviations: 
IPA, Impact on Participation and Autonomy; KAP, Keele Assessment of Participation; 
LiSat-11, Life Satisfaction-11; NDI, Neck Disability Index; ODQ, Oswestry Disability 
Questionnaire; PM-PAC, Participation Measure-Post Acute Care; POPS, Participation 
Objective Participation Subjective; SRFM, Self-Reported Functional Measure; WHODAS 
II World Health Organization Disability Assessment Schedule II 
 
Notes:  
* questions that are optional (e.g. work, education) in the instruments were not included 
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Table C.2. Internal consistency for the participation instruments for the three spine groups 
 

 

Instrument SCI 
(n=145) 
 

Spinal Column 
(n=187) 
 

Spinal 
Degenerative 
(n=213) 

IPA 
Autonomy Indoors 0.93 0.94 0.95 
Family Role 0.92 0.95 0.95 
Autonomy Outdoors 0.94 0.95 0.96 
Social Life & 0.86 0.92 0.92 
Relationships    
Work & Education 0.96 0.94 0.96 
 (n=76) (n=144) (n=130) 
    
KAP NA NA NA 
    
POPS NA NA NA 
    
PM-PAC    
Communication  0.90 0.91 0.92 
Mobility 0.91 0.89 0.93 
Domestic Life 0.83 0.83 0.92 
Interpersonal 0.79 0.84 0.88 
Relationships    
Role Functioning 0.91 0.93 0.92 
Work & Employment 0.93 0.90 0.87 
 (n=53) (n=137) (n=109) 
Education 0.80 0.84 NA 
 (n=25) (n=27) (n=12) 
Economic Life 0.86 0.80 0.82 
Community, Social & 0.89 0.92 0.89 
Civic Life    
    
WHODAS II    
Understanding & 0.89 0.90 0.90 
Communicating    
Getting Around 0.79 0.84 0.85 
Self-Care 0.84 0.76 0.85 
Life Activities 0.90 0.90 0.91 
(Non-working) (n=58) (n=33) (n=72) 
Life Activities 0.93 0.91 0.92 
(Working) (n=87) (n=154) (n=141) 
Getting Along with 0.78 0.85 0.80 
People    
Participation in Society 0.85 0.90 0.92 
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Instrument SCI 
(n=145) 
 

Spinal Column 
(n=187) 
 

Spinal 
Degenerative 
(n=213) 

WHODAS II cont.    
Total Score 0.90 0.95 0.95 
(Non-working) (n=58) (n=33) (n=71) 
Total Score  0.96 0.96 0.96 
(Working) (n=87) (n=154) (n=142) 

    
Abbreviations: 
IPA, Impact on Participation and Autonomy; KAP, Keele Assessment of Participation; NA, 
not applicable; PM-PAC, Participation Measure-Post Acute Care; POPS, Participation 
Objective Participation Subjective; SCI, spinal cord injury; WHODAS II, World Health 
Organization Disability Assessment Schedule II 
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Table C.3. Test-retest reliability for the three spine groups 
 
 

Instrument SCI 
(n=38) 

 
 

ICC (95% CI) 

Spinal Column 
(n=45) 

 
 

ICC (95% CI) 

Spinal 
Degenerative 

(n=54) 
 

ICC (95% CI) 
IPA 
Autonomy Indoors 0.78 (0.62, 0.88) 0.91 (0.84, 0.95) 0.82 (0.71, 0.89) 
Family Role 0.84 (0.71, 0.91) 0.89 (0.80, 0.94) 0.90 (0.83, 0.94) 
Autonomy Outdoors 0.78 (0.62, 0.88) 0.81 (0.67, 0.89) 0.90 (0.83, 0.94) 
Social Life & 0.73 (0.54, 0.85) 0.88 (0.80, 0.93) 0.85 (0.75, 0.91) 
Relationships    
Work &Education 0.86 (0.64, 0.95) 0.80 (0.61, 0.90) 0.90 (0.80, 0.95) 
    
PM-PAC    
Communication  0.80 (0.65, 0.89) 0.51 (0.25, 0.70) 0.55 (0.34, 0.71) 
Mobility 0.81 (0.65, 0.90) 0.89 (0.81, 0.94) 0.95 (0.92, 0.97) 
Domestic Life 0.68 (0.47, 0.82) 0.77 (0.61, 0.87) 0.90 (0.83, 0.94) 
Interpersonal 0.78 (0.62, 0.88) 0.66 (0.45, 0.80) 0.81 (0.70, 0.89) 
Relationships    
Role Functioning 0.60 (0.35, 0.77) 0.91 (0.84, 0.95) 0.70 (0.53, 0.81) 
Work & Employment 0.61 (0.18, 0.85) 0.94 (0.88, 0.97) 0.58 (0.25, 0.79) 
 (n=15) (n=29) (n=25) 
Education NA (n=5) NA (n=6) NA (n=2) 
Economic Life 0.71 (0.51, 0.84) 0.69 (0.49, 0.82) 0.82 (0.72, 0.89) 
Community, Social & 0.86 (0.74, 0.92) 0.73 (0.55, 0.84) 0.84 (0.74, 0.90) 
Civic Life    
    
POPS    
Obj Domestic Life 0.93 (0.88, 0.97) 0.90 (0.82, 0.94) 0.87 (0.79, 0.92) 
Obj Major Life Areas 0.81 (0.67, 0.90) 0.86 (0.76, 0.92) 0.90 (0.83, 0.94) 
Obj Transportation 0.87 (0.76, 0.93) 0.85 (0.74, 0.92) 0.60 (0.40, 0.74) 
Obj Interpersonal 0.28 (0.0, 0.55) 0.45 (0.19, 0.66) 0.80 (0.68, 0.88) 
Interactions &    
Relationships    
Obj Community, 0.62 (0.38, 0.78) 0.93 (0.87, 0.96) 0.50 (0.28, 0.67) 
Recreational & Civic Life    
Obj Participation Total 0.70 (0.50, 0.83) 0.78 (0.62, 0.87) 0.87 (0.79, 0.92) 
Subj Domestic Life 0.64 (0.41, 0.80) 0.60 (0.39, 0.76) 0.72 (0.56, 0.82) 
Subj Major Life Areas 0.62 (0.37, 0.79) 0.79 (0.57, 0.86) 0.61 (0.38, 0.76) 
Subj Transportation  0.39 (0.07, 0.63) 0.81 (0.67, 0.89) 0.64 (0.45, 0.77) 
Subj Interpersonal 0.65 (0.42, 0.80) 0.73 (0.55, 0.84) 0.75 (0.61, 0.85) 
Interactions &    
Relationships    
Subj Community, 0.55 (0.27, 0.74) 0.53 (0.28, 0.71) 0.67 (0.49, 0.79) 
Recreational & Civic Life    
Subj Participation Total 0.76 (0.59, 0.87) 0.82 (0.70, 0.90) 0.84 (0.74, 0.90) 
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Instrument SCI 
(n=38) 

 
 

ICC (95% CI) 

Spinal Column 
(n=45) 

 
 

ICC (95% CI) 

Spinal 
Degenerative 

(n=54) 
 

ICC (95% CI) 
WHODAS II    
Understanding & 0.49 (0.21, 0.69) 0.80 (0.66, 0.88) 0.90 (0.83, 0.94) 
Communicating    
Getting Around 0.88 (0.77, 0.93) 0.71 (0.53, 0.83) 0.92 (0.87, 0.95) 
Self-Care 0.87 (0.76, 0.93) 0.67 (0.47, 0.81) 0.85 (0.75, 0.91) 
Life Activities 0.54 (0.07, 0.81) 0.78 (0.44, 0.93) 0.89 (0.77, 0.95) 
(Non-working) (n=17) (n=13) (n=23 ) 
Life Activities 0.88 (0.72, 0.95) 0.92 (0.85, 0.96) 0.81 (0.65, 0.90) 
(Working) (n=21) (n=32) (n=33) 
Getting Along with 0.79 (0.63, 0.88) 0.70 (0.51, 0.82) 0.67 (0.50, 0.79) 
People    
Participation in Society 0.83 (0.69, 0.91) 0.75 (0.52, 0.86) 0.91 (0.85, 0.95) 
Total Score  
(Non-working) 

0.69 (0.34, 0.88) 
(n=17) 

0.88 (0.65, 0.96) 
(n=13) 

0.97 (0.93, 0.99) 
(n=23) 

Total Score  
(Working) 

0.89 (0.76, 0.96) 
(n=21) 

0.91 (0.82, 0.96) 
(n=32) 

0.88 (0.76, 0.94) 
(n=33) 

    

KAP 
Weighted Kappa 

(95% CI) 
Weighted Kappa 

(95% CI) 
Weighted Kappa 

(95% CI) 
Mobility #1 0.52 (0.28, 0.76) 0.49 (0.14, 0.84) 0.69 (0.45, 0.92) 
Mobility #2 0.49 (0.26, 0.72) 0.39 (0.12, 0.65) 0.73 (0.57, 0.88) 
Self-Care 0.39 (0.16, 0.63) 0.34 (0, 0.70) 0.74 (0.56, 0.92) 
Domestic Life #4 0.33 (0.13, 0.52) 0.70 (0.52, 0.89) 0.73 (0.54, 0.92) 
Domestic Life #5 0.43 (0.18, 0.69) 0.47 (0.21, 0.74) 0.54 (0.33, 0.75) 
Domestic Life #6 0.57 (0.03, 1.00) 0.75 (0.55, 0.94) 0.88 (0.71, 1.00) 
 (n=13) (n=21) (n=26) 
Interpersonal Interactions 0.57 (0.33, 0.81) 0.65 (0.47, 0.82) 0.72 (0.53, 0.92) 
& Relationships    
Economic Life 0.35 (0.03, 0.67) 0.71 (0.46, 0.97) 0.43 (0.12, 0.73) 
Work 0.64 (0.23, 1.00) 0.84 (0.68, 1.00) 0.52 (0.23, 0.81) 
 (n=20)  (n=28)  (n=27) 
Education  NA (n=9) NA (n=16) NA (n=14) 
Community, Social & 0.70 (0.50, 0.90) 0.60 (0.35, 0.85 0.69 (0.51, 0.86) 
Civic Life     

 
Abbreviations: 
CI, confidence interval; ICC, intraclass correlation coefficient; IPA, Impact on Participation 
and Autonomy; KAP, Keele Assessment of Participation; NA, not applicable; PM-PAC, 
Participation Measure-Post Acute Care; POPS, Participation Objective Participation 
Subjective; SCI, spinal cord injury; WHODAS II, World Health Organization Disability 
Assessment Schedule II 
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Figure C.1. IPA Bland and Altman Plots 
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Figure C.2. KAP Bland and Altman Plots  
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Figure C.3. PM-PAC Bland and Altman Plots 
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Figure C.4. POPS Bland and Altman Plots 
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Figure C.5. WHODAS II Bland and Altman Plots 
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APPENDIX D. ADDITIONAL ANALYSES RELATED TO CHAPTER 5 (VALIDITY) 
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Table D.1. Descriptive summary for the disease-specific and Life Satisfaction-11 instruments 
for the three spine groups 
 

Instrument  
(score range) 

SCI 
(n=145) 

Spinal Column
(n=187) 

Spinal Degenerative 
(n=213) 

 mean (SD) 
range 

mean (SD) 
range 

mean (SD) 
range 

NDI 
(0 to 5)  

NA 0.94 (0.78) 
0 to 3.50 

1.45 (0.84) 
0 to 3.20 

    
ODQ 
(0 to 5)  

NA 0.88 (0.79) 
0 to 3.00 

1.31 (0.92) 
0 to 3.60 

    
SRFM 
(1 to 4) 

1.72 (0.71) 
1.00 to 4.00 

NA NA 

    
LiSat-11     
(1 to 6)    
Overall 
 

2.68 (1.31) 
1.00 to 6.00 

2.05 (1.08) 
1.00 to 6.00 

2.46 (1.33) 
1.00 to 6.00 

Vocation 
 

2.88 (1.38) 
1.00 to 6.00 

2.35 (1.26) 
1.00 to 6.00 

2.54 (1.38) 
1.00 to 6.00 

Financial  
 

3.06 (1.47) 
1.00 to 6.00 

2.66 (1.30) 
1.00 to 6.00 

2.74 (1.40) 
1.00 to 6.00 

Leisure 
 

2.89 (1.30) 
1.00 to 6.00 

2.43 (1.21) 
1.00 to 6.00 

2.80 (1.44) 
1.00 to 6.00 

Contact with Friends 
 

2.45 (1.15) 
1.00 to 6.00 

2.18 (1.06) 
1.00 to 5.00 

2.28 (1.18) 
1.00 to 6.00 

Sexual Life 
 

4.06 (1.70) 
1.00 to 6.00 

3.05 (1.66) 
1.00 to 6.00 

3.31 (1.68) 
1.00 to 6.00 

Self-Care 
 

2.40 (1.40) 
1.00 to 6.00 

1.66 (0.82) 
1.00 to 5.00 

1.74 (1.01) 
1.00 to 6.00 

Family Life 
 

2.08 (1.02) 
1.00 to 6.00 

1.83 (0.84) 
1.00 to 5.00 

2.03 (1.11) 
1.00 to 6.00 

Partner Relationship 
 

1.90 (1.08) 
1.00 to 6.00 

1.63 (0.82) 
1.00 to 4.00 

1.90 (1.10) 
1.00 to 6.00 

Physical Health 
 

3.11 (1.32) 
1.00 to 6.00 

2.60 (1.27) 
1.00 to 6.00 

3.24 (1.40) 
1.00 to 6.00 

Mental Health 
 

2.51 (1.29) 
1.00 to 6.00 

2.30 (1.20) 
1.00 to 6.00 

2.54 (1.42) 
1.00 to 6.00 

    

Abbreviations:  
LiSat-11, Life Satisfaction-11; NA, not applicable; NDI, Neck Disability Index; ODQ; 
Oswestry Disability Questionnaire; SD, standard deviation; SRFM, Self-Reported Functional 
Measure 
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Table D.2a. CFA results for IPA baseline model for the entire sample (n=545) 
 

Model Indices 
Satorra-Bentler Scaled Chi-Squared χ2 (df) 1112.11 (269) 
p-value <0.001 
RMSEA 0.076 
(90% CI for RMSEA) (0.071; 0.081) 
CFI 0.99 
SRMR 0.054 
Standardized Loadings for Items 
Autonomy Indoors 
1a 0.85 
1b 0.87 
1c 0.91 
1d 0.91 
1e 0.84 
1f 0.81 
1g 0.75 
Family Role 
2a 0.90 
2b 0.82 
2c 0.86 
2d 0.88 
2e 0.87 
2f 0.91 
2g 0.70 
Autonomy Outdoors 
3a 0.88 
3b 0.91 
3c 0.91 
3d 0.91 
3e 0.89 
Social Life and Relationships 
4a 0.82 
4b 0.84 
4c 0.79 
4d 0.65 
4e 0.90 
4f 0.91 
Correlations Among Latent Factors 
 AI FR AO SR 
AI 1.00    
FR 0.81 1.00   
AO 0.78 0.88 1.00  
SR 0.66 0.71 0.77 1.00 
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Abbreviations: 
AI, Autonomy Indoors factor; AO, Autonomy Outdoors factor; CI, confidence interval; CFA, 
confirmatory factor analysis; CFI, comparative fit index; df, degrees of freedom; FR, Family 
Role factor; RMSEA, root mean square error of approximation; SR, Social Life and 
Relationships factor; SRMR, standardized root mean residual 
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Table D.2b. CFA results for IPA adjusted model for the entire sample (n=545) 
 

Model Indices 
Satorra-Bentler Scaled Chi-Squared χ2 (df) 986.08 (269) 
p-value <0.001 
RMSEA 0.071 
(90% CI for RMSEA) (0.066; 0.075) 
CFI 0.99 
SRMR 0.060 
Standardized Loadings for Items 
Autonomy Indoors 
1a 0.85 
1b 0.88 
1c 0.93 
1d 0.91 
1e 0.84 
1f 0.79 
1g 0.73 
Family Role 
2a 0.90 
2b 0.82 
2c 0.86 
2d 0.88 
2e 0.87 
2f 0.91 
2g 0.70 
Autonomy Outdoors 
3a 0.88 
3b 0.91 
3c 0.91 
3d 0.91 
3e 0.89 
Social Life and Relationships 
4a 0.86 
4b 0.89 
4c 0.84 
4d 0.63 
4e 0.81 
4f 0.82 
Correlations Among Latent Factors 
 AI FR AO SR 
AI 1.00    
FR 0.80 1.00   
AO 0.77 0.88 1.00  
SR 0.63 0.70 0.76 1.00 
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Abbreviations: 
AI, Autonomy Indoors factor; AO, Autonomy Outdoors factor; CFA, confirmatory factor 
analysis; CI, confidence interval; CFI, comparative fit index; df, degrees of freedom; FR, 
Family Role factor; RMSEA, root mean square error of approximation; SR, Social Life and 
Relationships factor; SRMR, standardized root mean residual 
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Table D.3a. CFA results for PM-PAC baseline model for the entire sample (n=510)* 
 

Model Indices 
Satorra-Bentler Scaled Chi-Squared χ2 (df) 864.31 (303) 
p-value <0.001 
RMSEA 0.060 
(90% CI for RMSEA) (0.056; 0.065) 
CFI 0.99 
SRMR 0.065 
Standardized Loadings for Items 
Mobility 
1 0.80 
2a 0.76 
2b 0.91 
2c 0.94 
2d 0.83 
Role Functioning 
5a 0.76 
5b 0.85 
5c 0.94 
5d 0.89 
Community, Social and Civic Life† 
10a 0.74 
10b 0.76 
10f 0.80 
10n 0.78 
11 0.79 
Domestic Life 
16a 0.78 
16b 0.78 
16c 0.82 
Interpersonal Relationships 
13a 0.87 
13b 0.92 
13c 0.71 
Economic Life 
16d 0.67 
16e 0.80 
16f 0.88 
Communication‡ 
10b 0.64 
10c 0.62 
10l 0.86 
10m 0.83 
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Correlations Among Latent Factors 
 Mob RF CSC DL IR EL Com 
Mob 1.00       
RF 0.60 1.00      
CSC 0.80 0.80 1.00     
DL 0.78 0.71 0.82 1.00    
IR 0.47 0.52 0.61 0.57 1.00   
EL 0.53 0.41 0.53 0.70 0.39 1.00  
Com 0.47 0.47 0.69 0.61 0.52 0.67 1.00 
 
Abbreviations: 
CI, confidence interval; CFA, confirmatory factor analysis; CFI, comparative fit index; Com, 
Communication factor; CSC, Community, Social and Civic Life factor; df, degrees of 
freedom; DL, Domestic Life factor; EL, Economic Life factor; IR, Interpersonal 
Relationships factor; Mob, Mobility factor; PM-PAC, Participation Measure-Post Acute 
Care; RF, Role Functioning factor; RMSEA, root mean square error of approximation; 
SRMR, standardized root mean residual 
 
Notes:  
* some subjects were removed for this analysis if they answered ‘don’t do this/not 
applicable’ for questions in the communication and community, social and civic life domains 
† does not include questions 10e, 10g, 10h, 10i 
‡ does not include questions 10j and 10k 
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Table D.3b. CFA results for PM-PAC adjusted model for the entire sample (n=510)* 
 

Model Indices 
Satorra-Bentler Scaled Chi-Squared χ2 (df) 755.64 (302) 
p-value <0.001 
RMSEA 0.054 
(90% CI for RMSEA) (0.049; 0.059) 
CFI 0.99 
SRMR 0.064 
Standardized Loadings for Items 
Mobility 
1 0.80 
2a 0.76 
2b 0.91 
2c 0.94 
2d 0.83 
Role Functioning 
5a 0.76 
5b 0.85 
5c 0.94 
5d 0.89 
Community, Social and Civic Life† 
10a 0.74 
10b 0.76 
10f 0.80 
10n 0.79 
11 0.79 
Domestic Life 
16a 0.78 
16b 0.78 
16c 0.82 
Interpersonal Relationships 
13a 0.87 
13b 0.92 
13c 0.71 
Economic Life 
16d 0.67 
16e 0.80 
16f 0.88 
Communication‡ 
10b 0.57 
10c 0.56 
10l 0.87 
10m 0.85 
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Correlations Among Latent Factors 
 Mob RF CSC DL IR EL Com 
Mob 1.00       
RF 0.60 1.00      
CSC 0.80 0.80 1.00     
DL 0.78 0.71 0.82 1.00    
IR 0.47 0.52 0.61 0.57 1.00   
EL 0.53 0.41 0.53 0.70 0.39 1.00  
Com 0.47 0.47 0.69 0.60 0.53 0.66 1.00 
 
Abbreviations: 
CI, confidence interval; CFA, confirmatory factor analysis; CFI, comparative fit index; Com, 
Communication factor; CSC, Community, Social and Civic Life factor; df, degrees of 
freedom; DL, Domestic Life factor; EL, Economic Life factor; IR, Interpersonal 
Relationships factor; Mob, Mobility factor; PM-PAC, Participation Measure-Post Acute 
Care; RF, Role Functioning factor; RMSEA, root mean square error of approximation; 
SRMR, standardized root mean residual; UC, Understanding and Communicating factor 
 
Notes: 
* some subjects were removed for this analysis if they answered ‘don’t do this/not 
applicable’ for questions in the communication and community, social and civic life domains 
† does not include questions 10e, 10g, 10h, 10i 
‡ does not include questions 10j and 10k 
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Table D.4a. CFA results for WHODAS II baseline model for the entire sample (n=545) 
 

Model Indices 
Normal Theory Chi-Squared χ2 (df) 1475.46 (345) 
p-value <0.001 
RMSEA 0.078 
(90% CI for RMSEA) (0.074; 0.082) 
CFI 0.97 
SRMR 0.090 
Standardized Loadings for Items on First Order Factor 
Understanding and Communicating 
2a 0.78 
2b 0.79 
2c 0.88 
2d 0.79 
2e 0.73 
2f 0.75 
Getting Around 
3a 0.86 
3b 0.78 
3c 0.67 
3d 0.68 
3e 0.87 
Self-Care 
4a 0.90 
4b 0.90 
4c 0.63 
4d 0.87 
Getting Along with People 
5a 0.80 
5b 0.86 
5c 0.69 
5d 0.84 
5e 0.53 
Participation in Society 
8a 0.78 
8b 0.73 
8c 0.69 
8d 0.75 
8e 0.80 
8f 0.73 
8g 0.72 
8h 0.75 
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Standardized Loadings for First Order Factor on Second Order Factor 
Understanding and Communicating 0.73 
Getting Around 0.76 
Self-Care 0.72 
Getting Along with People 0.72 
Participation in Society 0.91 
 
Correlations Among Latent Factors 
 UC GA SC GAP PS Disab 
UC 1.00      
GA  0.55 1.00     
SC 0.53 0.55 1.00    
GAP 0.52 0.54 0.52 1.00   
PS 0.67 0.69 0.66 0.65 1.00  
Disab 0.73 0.76 0.72 0.72 0.91 1.00 
 
 
Abbreviations: 
CI, confidence interval; CFA, confirmatory factor analysis; CFI, comparative fit index; df, 
degrees of freedom; Disab, General Disability factor; GA, Getting Around factor; GAP, 
Getting Along with People factor; PS, Participation in Society factor; RMSEA, root mean 
square error of approximation; SC, Self-Care factor; SRMR, standardized root mean residual; 
UC, Understanding and Communicating factor; WHODAS II, World Health Organization 
Disability Assessment Schedule II 
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Table D.4b. CFA results for WHODAS II adjusted model for the entire sample (n=545)  
 

Model Indices 
Normal Theory Chi-Squared χ2 (df) 1521.27 (342) 
p-value <0.001 
RMSEA 0.069 
(90% CI for RMSEA) (0.065; 0.073) 
CFI 0.98 
SRMR 0.085 
Standardized Loadings for Items on First Order Factor 
Understanding and Communicating 
2a 0.78 
2b 0.79 
2c 0.88 
2d 0.79 
2e 0.73 
2f 0.75 
Getting Around 
3a 0.77 
3b 0.74 
3c 0.70 
3d 0.71 
3e 0.81 
Self-Care 
4a 0.90 
4b 0.90 
4c 0.63 
4d 0.77 
Getting Along with People 
5a 0.80 
5b 0.86 
5c 0.69 
5d 0.84 
5e 0.53 
Participation in Society 
8a 0.78 
8b 0.73 
8c 0.69 
8d 0.75 
8e 0.80 
8f 0.73 
8g 0.72 
8h 0.75 
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Standardized Loadings for First Order Factor on Second Order Factor 
Understanding and Communicating 0.73 
Getting Around 0.81 
Self-Care 0.73 
Getting Along with People 0.72 
Participation in Society 0.90 
 
Correlations Among Latent Factors 
 UC GA SC GAP PS Disab 
UC 1.00      
GA 0.60 1.00     
SC 0.54 0.59 1.00    
GAP 0.53 0.58 0.53 1.00   
PS 0.66 0.73 0.66 0.65 1.00  
Disab 0.73 0.81 0.73 0.72 0.90 1.00 

 
Abbreviations: 
CFA, confirmatory factor analysis; CFI, comparative fit index; df, degrees of freedom; 
Disab, General Disability factor; GA, Getting Around factor; GAP, Getting Along with 
People factor; PS, Participation in Society factor; RMSEA, root mean square error of 
approximation; SC, Self-Care factor; SRMR, standardized root mean residual; UC, 
Understanding and Communicating factor; WHODAS II, World Health Organization 
Disability Assessment Schedule II 
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Figure D.1a. IPA baseline CFA model for the entire sample 
Excludes Work and Education domain; (n=545) 
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Abbreviations: 
AI, Autonomy Indoors factor; AO, Autonomy Outdoors factor; CFA, confirmatory factor 
analysis; FR, Family Role factor; IPA, Impact on Participation and Autonomy; SR, Social 
Life and Relationships factor 
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Figure D.1b. IPA adjusted CFA model for the entire sample 
Excludes Work and Education domain; (n=545) 
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Abbreviations: 
AI, Autonomy Indoors factor; AO, Autonomy Outdoors factor; CFA, confirmatory factor 
analysis; FR, Family Role factor; IPA, Impact on Participation and Autonomy; SR, Social 
Life and Relationships factor 
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Figure D.2a. PM-PAC baseline CFA model for the entire sample 
Excludes Work & Employment; Education; CSC10e, CSC10g, CSC10h, CSC10i, Com10j, 
Com10k; (n=510)*  
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Abbreviations: 
CFA, confirmatory factor analysis; Com, Communication factor; CSC, Community, Social 
and Civic Life factor; DL, Domestic Life factor; EL, Economic Life factor; IR, Interpersonal 
Relationships factor; Mob, Mobility factor; PM-PAC, Participation Measure-Post Acute 
Care; RF, Role Functioning factor 
 
Notes: 
* some subjects were removed for this analysis if they answered ‘don’t do this/not 
applicable’ for questions in the communication and community, social and civic life domains 
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Figure D.2b. PM-PAC adjusted CFA model for the entire sample 
Excludes Work & Employment; Education; CSC10e, CSC10g, CSC10h, CSC10i, Com10j, 
Com10k; (n=510)* 
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Abbreviations: 
CFA, confirmatory factor analysis; Com, Communication factor; CSC, Community, Social 
and Civic Life factor; DL, Domestic Life factor; EL, Economic Life factor; IR, Interpersonal 
Relationships factor; Mob, Mobility factor; PM-PAC, Participation Measure-Post Acute 
Care; RF, Role Functioning factor 
 
Notes: 
* some subjects were removed for this analysis if they answered ‘don’t do this/not 
applicable’ for questions in the communication and community, social and civic life domains 
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Figure D.3a. WHODAS II baseline CFA model for the entire sample 
Second Order Factor Analysis (n=545); excludes the domain Life Activities   
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Abbreviations: 
CFA, confirmatory factor analysis; Disab, General Disability factor; GA, Getting Around 
factor; GAP, Getting Along with People factor; PS, Participation in Society factor; SC, Self-
Care factor; UC, Understanding and Communicating factor; WHODAS II, World Health 
Organization Disability Assessment Schedule II 
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Figure D.3b. WHODAS II adjusted CFA model for the entire sample 
2nd Order Factor Analysis (n=545); excludes the domain Life Activities 
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Abbreviations: 
CFA, confirmatory factor analysis; Disab, General Disability factor; GA, Getting Around 
factor; GAP, Getting Along with People factor; PS, Participation in Society factor; SC, Self-
Care factor; UC, Understanding and Communicating factor; WHODAS II, World Health 
Organization Disability Assessment Schedule II 
 


