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Objective: To evaluate and compare the construct validity
of 5 participation instruments developed using the Interna-
tional Classification of Functioning, Disability and Health
(ICF).

Methods: A total of 545 subjects diagnosed and treated for
a spinal condition at an acute hospital were followed-up
and consented to complete a questionnaire. Subjects com-
pleted 5 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 Sched-
ule II (WHODAS 1II)). In addition, each subject completed
a health status instrument and a quality of life instrument.
The dimensionality, convergent/discriminant validity and
known-group validity of the participation instruments were
assessed.

Results: A confirmatory factor analysis of the facture struc-
ture for the IPA and PM-PAC demonstrated adequate model
fit. For convergent/discriminant validity, correlations were
generally higher among similar domains of the WHODAS 11,
IPA, KAP and PM-PAC, and as expected the lowest correla-
tions were observed with the objective domains of the POPS.
Most instruments demonstrated known-group validity.
Conclusion: Differences in the construct validity evidence of
the POPS compared with the other 4 instruments were noted.
To date, there is no gold standard for measuring participa-
tion, and clinicians and researchers should consider the type
of information required prior to selecting an instrument.
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INTRODUCTION

It is increasingly recognized that a person’s ability to partici-
pate in life situations is an important rehabilitation outcome
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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 1 of the 3 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).

A recent review of the literature identified 11 instruments,
which were developed using the ICF (3). Although there has
been tremendous progress in developing new instruments to
measure the concept of participation, it is currently not known
how the instruments compare due to differences in the types
of health conditions included in the studies. It has been rec-
ommended that studies directly comparing the measurement
properties of existing instruments are conducted (3).

This study focused specifically on the construct validity of
the participation instruments. Validity assesses whether the
instrument measures what it intends to measure (4). 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 (5). Construct validity examines the
theoretical relationship of the questions to each other and to
hypothesized scales (6). Specifically, construct validity assesses
whether the domain measures one underlying construct, which
is referred to as dimensionality (6) or evidence based on internal
structure. Assessing construct validity also includes examining
relationships between hypothesized similar or dissimilar domains
in other instruments, referred to as convergent or discriminant
validity (6). 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 (6). Other types of validity include face and
content validity. Face validity examines whether the instrument
appears to measure what it intends to measure, and content valid-
ity assesses how well the questions cover the health components
being measured (7). Although these are important measurement
properties, they will not be addressed in this paper.

Comparing the construct validity of instruments, all purport-
ing to measure participation, in a single sample of persons with
spinal conditions will help to determine whether differences
in how this concept is operationalized (e.g. asking about dif-
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ficulties, limitations or frequency) are captured in the domain
scores. In addition, comparisons with the scores on instruments
measuring concepts, such as health status or quality of life,
will further enhance our understanding of how participation
compares with other concepts and will assist clinicians and
researchers in selecting an instrument for a given purpose.
The purpose of this study was to evaluate the construct valid-
ity (unidimensionality, convergent/discriminant validity and
known-group validity) of 5 participation instruments: Impact
on Participation and Autonomy (IPA) (8), Keele Assessment
of Participation (KAP) (9), Participation Measure-Post Acute
Care (PM-PAC) (10), Participation Objective and Participation
Subjective (POPS) (11), and World Health Organization Dis-
ability Assessment Schedule IT (WHODAS II) (12).

METHODS

Recruitment and study procedures

Aretrospective review of the spine database for the Acute Spine Program
at Vancouver General Hospital was performed to identify individuals
who were admitted between 2000 and 2005 with a diagnosis of: (i)
traumatic or non-traumatic spinal cord injury (SCI); (i) a spinal column
fracture without neurological involvement; or (iii) a spinal degenerative
disease (e.g. disc degeneration, spondylosis). Individuals were excluded
during the initial database review and the recruitment phase if they were
deceased; could not be contacted; did not speak English; had a cogni-
tive deficit; were not physically able to complete the instruments (e.g.
ventilator-dependent); or were discharged from hospital in the past 3
months and unable to perform regular activities (e.g. bed rest prescribed
due to a pressure sore). A sample size of 200 individuals who completed
the questionnaire in each diagnostic group was targeted, and eligible
individuals were randomly selected until the final sample size was
achieved or until all individuals were contacted. The study was approved
by the Research Ethics Board at the University of British Columbia and
all individuals provided written informed consent.

All potentially eligible individuals were mailed a questionnaire. Data
was obtained from hospital databases and from a questionnaire completed
by the respondents. Clinical data included variables such as diagnoses,
neurological impairment (assessed using the International Standards for
the Neurological Classification of SCI) (13) and comorbidities at the
time of follow-up (one section of the Self-Administered Comorbidity
Questionnaire, which asks about the presence or absence of 14 comorbid
conditions) (14). Sociodemographic information collected included vari-
ables such as age, gender, marital status and living in an urban or rural
setting (using methodology from Statistics Canada (15)) at the time of
follow-up. Socioeconomic information consisted of variables such as
education, employment and compensation status at the time of follow-up.
Subjects completed 5 participation instruments, | health status instrument
specific to their spinal condition and a quality of life instrument. Health
status instruments were included to compare the information obtained
from instruments designed to measure relevant aspects of the spinal con-
dition (condition specific instrument) with the information obtained from
the participation instruments. The health status instruments used were
the Neck Disability Index (NDI) (16) for subjects with a cervical spinal
column or degenerative condition, the Oswestry Disability Questionnaire
(ODQ) (17) for subjects with a thoracic or lumbar spinal column injury
or degenerative condition and the Self-Reported Functional Measure
(SRFM) (18, 19) for subjects with a SCI. Subjective quality of life was
measured using the Life Satisfaction-11 (LiSat-11) (20). Descriptions of
all the instruments are included in Table 1.

Statistical analysis

The following aspects of construct validity were assessed: dimension-
ality, convergent and discriminant validity and known-group validity.

Construct validity of participation instruments 725

Dimensionality was evaluated using item-to-scale correlations and by
conducting a confirmatory factor analysis (CFA). The item-to-scale
correlations (scale is defined as a domain-level total score), were
corrected for overlap by removing the question from the scale when
calculating the total score. A correlation of >0.40 is recommended
(6). The question should have a higher correlation with the domain
(scale) it belongs to (correlations within a domain or intra-domain)
compared with the other domains (correlations among domains or
inter-domain). The median and range of the 2 types of correlations
were calculated and compared. The CFA tested if the proposed factor
structure fit in this study sample (strictly confirmatory approach) and
so no modifications were made to the models except for allowing
correlated errors within a factor and not across factors (21). Robust
maximum likelihood estimation was used to account for the non-normal
data distribution (22). All analyses were conducted using Lisrel 8.08
(Scientific Software International, Lincolnwood, IL, USA). Model
fit was evaluated using 3 fit indices: the root mean square error of
approximation (RMSEA), where a value less than 0.05 is considered
to be a close fit and an upper value of 0.080 is considered reason-
able fit (23); the comparative fit index (CFI), where 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 (24); and the standardized root
mean residual (SRMR), where values less than 0.08 are recommended
(24). To maximize the sample size for the CFA the domains associated
with work and education were excluded. Dimensionality was not as-
sessed in the KAP, POPS or WHODAS 1II (no CFA). Results for the
KAP are presented at a question-level or the number of participation
restrictions are reported, and dimensionality has not been previously
assessed (9). 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 approach and
assessing dimensionality would not be relevant (25). Finally, for the
WHODAS 11, very few details are provided on the factor structure and
a different version of the WHODAS II was tested, so it would not be
difficult to compare the results (12).

Convergent and discriminant validity were assessed by examin-
ing: (i) the associations among similar participation domains in the
instruments (e.g. all domains measuring mobility); (ii) the associa-
tions between participation domains and scores from health status
instruments; and (ii7) 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, +0.50 to +£0.69 were considered moderate, +0.31
to £0.49 were considered fair and less than or equal to +0.30 were
considered weak (26).

A priori hypotheses regarding the expected directions and strengths
of the associations were tested. For the participation instrument, since
all the instruments used the ICF as a conceptual model, in this study
we mapped domains within the instruments to the ICF chapter head-
ings, also referred to as ICF domains (see Appendix I). For convergent
validity, it was hypothesized that domains measuring similar constructs
in the participation instruments would have a strong or moderate cor-
relation, with the exception of the POPS objective domains scores,
where a fair or weak correlation was expected. For the health status
instruments, it was hypothesized that there would be a strong or moder-
ate correlation between the participation domains that measure similar
constructs as the health status instruments (e.g. SRFM and participation
domains that assess mobility), except in the POPS. Similarly, strong or
moderate correlations were expected between the participation domains
and questions in the LiSat-11 containing similar content.

Relationships between the participation domains and other study
variables were hypothesized to assess known-group validity. The
study variables assessed were motor score (SCI group), traumatic
vs non-traumatic injury (SCI group), level of spinal injury, presence
of back pain, age and gender. No differences were expected for type
or level of injury, or gender. Subjects in the SCI group with a lower
motor score were expected to have worse participation in domains
related to mobility (except transportation), self-care, domestic life,
and community, social and civic life compared with subjects with a
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Table 1. Description of the instruments

Instrument Questions

Domains

Score generated for study

Participation instruments*

IPA (8) 39 total; 31 perceived
participation, 8
perceived problem

KAP (9) 11 questions plus 4
screening questions

PM-PAC (10) 51 questions total and
42 are scored

POPS (11) 78 questions covering
26 life areas

WHODAS II (12) 36

Health Status Instruments

NDI (16) 10

ODQ Version 2.0 (17) 10

SRFM (18, 19) 13

Quality of Life Instrument*
LiSat-11(20)

Autonomy Indoors; Autonomy
Outdoors; Family Role; Social Life &
Relationships; Work/Education

Mobility; Self-Care; Domestic

Life; Interpersonal Interactions and
Relationships; Major Life Areas;
Community Social & Civic life
Communication; Mobility; Domestic
Life; Interpersonal Relationships;
Role Functioning; Work/Employment;
Education; Economic Life; Community,
Social & Civic life

Domestic Life; Major Life Areas;
Transportation; Interpersonal
Interactions & Relationships;
Community, Recreational & Civic life

Understanding & Communicating;
Getting Around; Self-Care; Getting
Along with People; Life Activities
(household/work activities);
Participation in Society

Pain intensity; Personal care; Lifting;
Reading; Headaches; Concentration;
Work; Driving; Sleeping; Recreation
Pain intensity; Personal care; Lifting;
Walking; Sitting; Standing; Sleeping;
Sex life; Social life; Travelling
Moving around inside; Stairs; Transfer
bed/chair; Transfer toilet; Eating;
Grooming; Bathing; Dressing upper
body; Dressing lower body; Toileting;
Managing bladder; Managing bowels

Life satisfaction in general; Vocation;
Financial situation; Leisure; Social/
friends/family; Sexual life; Self care;
Family life; Partner relationship;
Physical health; Mental health

Perceived participation score was calculated for
each domain, with a lower score indicating better
perceived participation; domains scores range from
0to4.

Mean response for each question was reported,
with a lower score indicating better perceived
participation; question scores range from 1 to 5.

Participation scores for each domain was calculated,
with a higher score indicating better participation;
domain scores range from 1 to 5.

Objective scores are based on z scores, which
represent the difference between the frequency for
each activity compared with reference data and
each activity is weighted based on reference data
regarding perceived importance, with a higher
score indicating greater frequency compared

with reference data; objective scores vary for

each domain. 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) to
+4 (important area that a person is satisfied with the
amount of activity).

Measures both the concepts of activity and
participation; a scoring algorithm provided by the
World Health Organization produced domain and
total scores; a lower score indicates better reported
activity or participation; separate scores were
calculated for individuals who were working and
not working for the Life Activities Domain and the
total score; domain and total scores range from 0
to 100.

An overall score ranging from 0 to 50 is produced
by summing the questions, with a lower score
indicating less pain/disability.

An overall score ranging from 0 to 50 is produced
by summing the questions, with a lower score
indicating less pain/disability.

An overall score ranging from 0 to 52 is produced
by summing the 13 questions, with a higher score
indicating the person is more independent.

Mean response for each question was reported,
with a higher score indicating greater satisfaction;
question scores range from 1 to 6.

*All subjects completed the 5 participation instruments and the quality of life instrument.
"The NDI was completed by subjects with a degenerative or spinal column injury of the cervical spine; the ODQ was completed by subjects with a
degenerative or spinal column injury of the thoracic or lumbar spine; the SRFM was completed by subjects with a traumatic or non-traumatic spinal

cord injury.

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.
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higher motor score. Subjects in the spinal column and degenerative
group with back pain were expected to have worse participation in
domains related to interpersonal interactions and community, social
and civic life compared with subjects without back pain. Subjects over
65 years of age were expected to have worse participation in domains
related to mobility (except transportation), self-care and domestic life
compared with subjects aged 65 years and under. Hypotheses were
tested using either linear or ordinal regression with backward stepwise
variable selection to adjust for relevant covariates and 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 (27). Cal-
culations for the item and domain correlations were performed using
SPSS 16.0 (Chicago, IL, USA) and the known-group hypothesis testing
was conducted using SAS 9.1.3 (Cary, NC, USA).

Details of how missing data was managed for this study has been
described in another paper (28). The percentages of missing data for the
participation instruments (IPA, KAP, PM-PAC, POPS, WHODAS II)
were all less than 10%. For the health status instruments (NDI, ODQ,
SRFM) and quality of life (LiSat-11) the amount of missing data at the
level of the questions was also less than 10%, except for the SRFM,
where it was 10—12% because 12 subjects received the wrong version
of the questionnaire due to an administrative error.

RESULTS

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 ranged from 58% (187/320) in the spinal
column group to 62% (213/345) in the spinal degenerative
group. Individuals were contacted approximately 4 years after
discharge from hospital.

A description of the sample has been described (28). Briefly,
67% 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 the sample was older (47.0 vs 40.0 years) on admis-
sion to hospital and there were fewer men (67% vs 73%).

Scores for the participation instruments have been described
(28). For the health status instruments, the SRFM score (SD) in
the SCI group was 1.72 (0.71). Data on the ODQ were available
for 272 subjects in 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).

Measurement properties

Dimensionality was assessed in 3 of the 5 instruments. It was
not assessed in the KAP or the POPS. The item-to-scale (item
intra-domain) correlations were all greater than 0.40 in the
IPA, PM-PAC and WHODAS II, which suggests the questions
were strong indicators of the domains (Table II). Results also
indicated there were questions that had stronger correlations
with other domains as opposed to their own domain (item inter-
domain). In both the IPA and the WHODAS II the questions
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asking about sexual or intimate relationships, which are part
of domains assessing interpersonal relationships, correlated
with domains assessing community, social and civic life as
well as work/education.

A first-order CFA model was assessed in the IPA and PM-
PAC to replicate the factor structure previously reported (10,
29). Overall, the models demonstrated adequate fit. All of the
models had a RMSEA value less than 0.08 including the upper
limit of the 90% confidence interval (CI); however, only the
PM-PAC had a value less 0.05 including the lower limit of the
90% CI. The CFI were 0.99 for both the IPA and PM-PAC,
suggesting good fit. The SRMR values were 0.060 in the IPA
and 0.064 in the PM-PAC. Three correlated error terms were
added within a factor for the IPA and only one was added in
the PM-PAC. The standardized factor loadings were all greater
than 0.40, which is recommended (Table I11) (30).

The correlations among similar participation domains are sum-
marized in Table IV. Overall, correlations were higher among the
WHODAS 11, 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 domains in
the IPA, KAP, PM-PAC and WHODAS II. Correlations between
the participation domains and the health status instruments gener-
ally supported our hypotheses. Higher correlations were observed
between the health status instruments and the domains related to
mobility, self-care, domestic life, work or education and com-
munity, social and civic life (Table V). 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 (interpersonal relationships) was as
expected (Table VI), except a higher correlation was observed
among the PM-PAC domain economic life and the LiSat-11 ques-
tion asking about satisfaction with finances (rho=—0.51).

The known-group validity indices (number of hypotheses
supported/number hypotheses tested) for each the participation
instruments were: IPA =95% (20/21); KAP=77% (24/31);
PM-PAC=94% (17/18); POPS Objective=67% (10/15); POPS
Subjective=73% (11/15); and WHODAS 11=84% (21/25). A
summary of the results is included in Table VII.

DISCUSSION

The purpose of this study was to compare the construct validity
of 5 participation instruments. Results from this study indicate
that, given the challenges in measuring a broad concept such
as participation, these instruments demonstrate good construct
validity in individuals with spinal conditions. The measurement
of participation is in the developmental stages, and results from
this study may help to explain whether these instruments are
measuring similar or different things.

Unidimensionality was assessed by examining the item-
to-scale correlations and conducting a CFA on the IPA and
PM-PAC. 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. (29). The question

J Rehabil Med 42



728 V. K. Noonan et al.

Table 1. Results of the item-to-scale tests for the entire sample (n =545)

No. of Median item intra-  Item intra-domain Item inter-domain # Item intra-domain correlations >

Instruments (range) questions domain correlation  correlation range* correlation rangef item inter-domain correlations (%)}
IPA (0-4)
Autonomy Indoors 7 0.82 0.73-0.88 0.52-0.71 28/28 (100)
Family Role 7 0.85 0.66-0.87 0.55-0.80 27/28 (96)
Autonomy Outdoors 5 0.88 0.84-0.89 0.65-0.80 20/20 (100)
Social Life & Relationships 6 0.79 0.60-0.83 0.45-0.70 22/24 (92)
Work & Education (n=356) 6 0.87 0.81-0.92 0.61-0.80 24/24 (100)
PM-PAC (1-5)
Communication 6 0.76 0.65-0.85 0.20-0.66 48/48 (100)
Mobility 5 0.80 0.72-0.89 0.37-0.72 39/40 (98)
Domestic Life 3 0.72 0.71-0.74 0.41-0.66 24/24 (100)
Interpersonal Relationships 3 0.74 0.64-0.80 0.22-0.57 24/24 (100)
Role Functioning 4 0.83 0.75-0.88 0.30-0.74 32/32 (100)
Work & Employment (n=299) 5 0.77 0.67-0.81 0.26-0.73 40/40 (100)
Education (n=63) 4 0.70 0.67-0.78 0.23-0.78 30/32 (94)
Economic Life 3 0.75 0.59-0.77 0.23-0.58 32/32 (100)
Community, Social & Civic Life 9 0.69 0.43-0.80 0.16-0.75 69/72 (96)
WHODAS II (0-100)
Understanding & Communicating 6 0.74 0.69-0.82 0.26-0.59 30/30 (100)
Getting Around 5 0.73 0.62-0.81 0.30-0.62 29/30 (97)
Self-Care 4 0.77 0.60-0.83 0.37-0.65 24/24 (100)
Life Activities 4 0.85 0.83-0.90 0.36-0.57 20/20 (100)
(Non-working; n=162)
Life Activities (Working; n=383) 8 0.80 0.78-0.85 0.45-0.68 40/40 (100)
Getting Along with People 5 0.70 0.45-0.76 0.24-0.57 27/30 (90)
Participation in Society 8 0.71 0.64-0.78 0.38-0.71 47/48 (98)

*Corrected item-total correlation; for example, in the IPA Autonomy Indoors domain it is the 7 questions with the total score for that domain (7 item
intra-domain correlations).

TThis includes the item with all the other total domain scores; for example in the IPA Autonomy Indoors domain it includes the 7 questions within the
domain with the other 4 IPA domains (28 item inter-domain correlations).

1 This includes the number of corrected item-total correlations that are greater than the question correlations with other domains; for example, in the
IPA Autonomy Indoors domain it includes the 7 questions with the other 4 IPA domains (a total of 28 correlations).

See Table I for participation instrument abbreviations.

Table II1. Results of the confirmatory factor analysis for the entire sample

Standardized loadings

Instruments on first-order factor RMSEA (90% CI)* CFI* SRMR*
IPA (n=>545)

Autonomy Indoors 0.73-0.91

Family Role 0.70-0.91

Autonomy Outdoors 0.88-0.91

Social Life & 0.63-0.89

Relationships

Work & Education NA

Model Fit 0.071 (0.066, 0.075) 0.99 0.060
PM-PAC (n=512)

Communication 0.56-0.87

Mobility 0.76-0.94

Domestic Life 0.78-0.82

Interpersonal 0.71-0.92

Relationships

Role Functioning 0.76-0.92

Work & Employment NA

Education NA

Economic Life 0.67-0.88

Community, Social & Civic Life 0.74-0.80

Model Fit 0.054 (0.049, 0.059) 0.99 0.064

*The RMSEA, CFI and SRMR are estimates of the overall model fit.
CFI: comparative fit index; NA: not applicable; RMSEA: root mean square error of approximation; CI: confidence interval; SRMR: standardized root
mean square residual; see Table I for participation instrument abbreviations.
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Table IV. Proportion of strong or moderate correlations among similar participation instrument domain scores using the entire sample (n=545)

IPA KAP PM-PAC POPS-OBJ POPS-SUBJ WHODAS II
ICF domains #Strong or moderate correlations/#correlations assessed*
Communication NA NA 0/1 NA NA 0/1
Mobility 4/6% 6/10 4/6 0/5F 0/5+ 4/6%
Self-Care 2/2 2/2 NA NA NA 2/2
Domestic Life 6/8 10/18 6/8 0/7F 1/7 9/14
Interpersonal Interactions & Relationships 3/5 3/5 4/5 0/41 1/4 3/5
Major Life Areas
— Work/Education 6/8 8/14 11/18 0/7 0/7 5/8
Major Life Areas
— Economic Life NA 0/1 0/1 NA NA NA
Community, Social & Civic Life 3/5 3/5 3/5 0/41 0/4 3/5

*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. The numbers of correlations vary among the instruments depending on the domains or questions (subdomains) relevant to
the ICF chapters in the activities and participation component. See the appendix for a listing of the participation domains mapped to the ICF chapters.
Not all instruments cover each content area in the ICF (e.g. self-care, economic life) and are therefore not applicable. Correlations among domains
within instruments (e.g. PM-PAC’s education and work/employment domains) were not counted.

TStrong or moderate correlations were not expected.

tExample: the WHODAS II Getting Around domain was compared with a total of 6 domains (IPA Autonomy Indoors, KAP Mobility #1, KAP
Mobility #2, POPS Objective Transportation, POPS Subjective Transportation, PM-PAC Mobility) and the correlation was strong or moderate for 4

of the 6 domains.

ICF: International Classification of Functioning, Disability and Health; NA: not applicable; see Table I for participation instrument abbreviations.

regarding “spending my own money” had an item-to-scale
correlation of only 0.34 in their study, whereas in our study a
value of 0.65 was obtained, which may be due to differences
in the distribution of the data. In the IPA and 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 studies (9, 29)
it is not surprising that areas of participation overlap. A recent
study by Anderson et al. (31) reported that sexual function is
a priority for individuals living with SCI, which further sup-
ports the need to include these types of questions. Since there
is only 1 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 per-
taining to the factor structure. Confirmatory factor analysis
is recommended over exploratory factor analysis when the
factor structure has been established since the hypothesized
factor structure can be tested empirically (30). In this study
the standardized factor loadings for the PM-PAC were similar
to the results reported by Gandek et al. (10). The lowest factor
loading (0.53) in their study was for a question in the com-
munity, 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. (29) conducted a CFA on the IPA
and reported 7 factor loadings less than 0.60, whereas in our
study all the factor loadings were greater than 0.63. The differ-
ences observed in the factor loadings observed in this study and
previous results for the PM-PAC (10) and IPA (29) are likely
due to variations in the samples (e.g. age, diagnosis).

This study highlights some of the broader issues surrounding
dimensionality for the concept of participation. The 5 par-
ticipation instruments evaluated in this study were developed
using different approaches. The POPS was developed using
a clinimetric approach, which does not require the questions
to be highly correlated and multiple aspects of participation
can be combined to form an overall score or index. Other
instruments, such as the IPA and PM-PAC, were developed
using psychometric methods such as factor analyses, which
rely on associations among the items to create factors that
form the domains. In the IPA and PM-PAC the relationships
among the factors (domains) are not specified and dimension-
ality is assessed only within the domains, suggesting that the
domains do not necessarily form one single dimension. Until
issues related to dimensionality in the concept of participa-
tion have been addressed, it will be difficult to determine the
best approach for developing new measures and the role of
modern measurement methods such as item response theory
(32). Furthermore, until there is clarity regarding the concep-
tualization of participation it will be difficult to resolve these
dimensionality issues (32).

Convergent validity was assessed by examining the relation-
ship between similar domains. Overall the correlations were
strong (rho>=+0.70) to moderate (+0.50 to +0.69) between sim-
ilar 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 surprising that the correlations between
these two instruments were not higher in comparison with the
others, such as the WHODAS II, which asks about difficulty.
The KAP only has one question on self-care compared with 7
in the IPA and 4 in the WHODAS 11, and so the use of broad
or general questions may explain the lower correlation.
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Table V. Correlations* among participation domains and health status instruments for the entire sample (n=545)7

SRFM (n=145) 0ODQ (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 (n=178) 0.69 (n=194) 0.66 (n=84)
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% (n=59) 0.62 (n=162) 0.43 (n=065)
Interpersonal Interactions & Relationships 0.28 0.53 0.50
Economic Life 0.28 0.46 0.31
Work 0.45 (n=76) 0.51 (n=175) 0.46 (n=76)
Education 0.38 (n=45) 0.45 (n=102) 0.47 (n=46)
Community, Social & Civic Life 0.33 0.54 0.51
POPS Objective Domestic Life -0.36 -0.21 —0.01%
Major Life Areas -0.29 -0.33 -0.33
Transportation -0.19 —0.05% -0.17
Interpersonal, Interactions & Relationships —-0.16% -0.27 -0.16%
Community, Recreational & Civic Life -0.17 —-0.18 —0.08%
POPS Subjective Domestic Life -0.30 -0.42 -0.31
Major Life Areas -0.20 -0.26 -0.23
Transportation -0.14% -0.19 0.01%
Interpersonal Interactions & Relationships -0.19 -0.31 -0.14%
Community, Recreational & Civic Life —-0.05% -0.27 -0.12%
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 Relationships —-0.30 —0.54 —0.44
Role Functioning -0.21 -0.73 —0.63
Work & Employment —0.37 (n=53) —0.60 (n=168) —0.65 (n=178)
Education —0.39 (n=24) —0.51 (n=26) —0.52 (n=13)
Economic Life -0.22 —0.48 —0.31
Community, Social & Civic Life -0.44 -0.78 —-0.68
WHODAS 11 Understanding & Communicating 0.10% 0.46 0.45
Getting Around 0.56 0.79 0.57
Self-Care 0.67 0.51 0.40
Life Activities (Non-working) 0.21% (n=58) 0.62 (n=69) 0.57 (n=35)
Life Activities (Working) 0.45 (n=87) 0.66 (n=203) 0.58 (n=93)
Getting Along with People 0.22 0.54 0.43
Participation in Society 0.47 0.73 0.58

*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.

tConvergent validity: high 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 health status instrument overall scores.
Discriminant validity: low 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 health status instrument overall scores. Lower correlations were also
expected between the POPS objective and subjective domain scores and the health status instrument overall scores.

i Non-significant correlation.
See Table I for participation instrument abbreviations.

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, in the WHODAS 1I, the
questions are related to comprehension and having conversa-
tions, whereas the PM-PAC includes questions asking about
keeping in touch with others as well as reading books. Given
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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 operational-
ized greatly impacted the relationships between similar do-
mains. In the POPS it was expected that objective assessment
of participation would not correlate highly with subjective
estimates based on previous studies (11). Higher correlations
were expected among the subjective domain of the POPS and
the other instruments than were observed, which may be due
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Table VI. Correlations* among the participation instrument domains and the quality of life instrument using the entire sample (n=545)

POPS-OBIJ: POPS-SUBJ:
KAP: Interpersonal PM-PAC: Interpersonal Interpersonal WHODAS II:
IPA: Social Life & Interactions & Interpersonal Interactions & Interactions & Getting Along with
Relationships Relationships Relationships Relationships Relationships People
LiSat-11
Contact with Friendst 0.60 0.54 —0.68 -0.28 -0.54 0.51
Financial Situationf  0.45 0.39 -0.51 —0.11 -0.35 0.37

*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.

fTConvergent validity: a strong/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 (except for the POPS

objective Interpersonal Interactions and Relationships domain).

iDiscriminant validity: a fair/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.
LiSat-11: Life Satisfaction-11; see Table I for participation instrument abbreviations.

to the weighting of satisfaction with importance. Overall, the
correlations between the subjective domains in the POPS had
a fair correlation (+0.31 to £0.49) with similar domains in the
other instruments. 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 (33). As a result it has been suggested
that optimal participation may vary for different individuals
(33). The low correlations observed between the subjective
domains of the POPS with similar domains in the other instru-
ments support this idea.

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). 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 affect the observed relationship. Results from this study
also suggest that it may be important to distinguish between
difficulty/limitations, autonomy and satisfaction when measur-
ing participation.

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

Table VIL. Summary* of the study results for validity

domains assessing communication, interpersonal interactions
and relationships, and economic life. The POPS had the lowest
correlations with the health status instruments, as expected.
Overall, the correlations were higher for the ODQ and the par-
ticipation instruments compared with the SRFM and NDI.

To our knowledge, the health status instruments used in this
study have not previously been compared with participation in-
struments. 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, for aspects of mobility and
self-care. So it is possible that the health status 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 of participation and have a
broader coverage of domains. More work is needed to further
clarify the concepts of health status and participation and inform
users which instrument(s) is best for which purpose.

In terms of the correlations between the 5 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. None of the correlations were strong (> 0.70), even with
the POPS subjective domains, which combines questions on

Criteria IPA KAP PM-PAC POPS-OBJ POPS-SUBJ WHODAS 11
Dimensionality

1) Item +++ NA +++ NA NA +++

2) CFA ++ NA +++ NA NA NA
Convergent/Discriminant

1) Participation Instruments ++ ++ ++ A+t + ++

2) Health Status Instruments +++ ++ ++ o -+ .

3) Quality of Life +++ +++ ++ +++ +++ ot
Known-Group +++ ++ +++ + ++ ++

*Ratings: +++ met criteria/results as expected; ++ partially met criteria/results partially as expected; + results primarily did not meet criteria/results

primarily not as expected.

CFA: confirmatory factor analysis; NA: not applicable; see Table I for participation instrument abbreviations.
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importance and satisfaction. In the POPS, since the rating of
importance (range 0—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 (mul-
tiplied 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 as-
pect of construct validity assessed. The IPA had the greatest
number of hypotheses supported (95%) and the POPS objective
domains had the lowest (67%), which is below the expected
minimum value of 75%. Other studies have also reported fewer
hypotheses supported than expected using the POPS (11, 34).
As mentioned previously, the POPS operationalizes participa-
tion differently compared with the other instruments, and this
must be considered when interpreting these results.

When reviewing these results it is also important to acknowl-
edge the limitations of this study. Only the construct validity
was assessed, and future research should assess the ability
of these instruments to assess clinically important changes
following an intervention. In addition, more analyses should
be conducted within each of the 3 types of spinal conditions
(e.g. testing whether there is factorial invariance for each of
the 3 spinal conditions).

In conclusion, this study examined the construct validity
of 5 participation instruments. Based on the criteria used to
evaluate construct validity in this study, differences were
observed between the PM-PAC, IPA, WHODAS II and the
KAP, POPS. The KAP was developed to assess participation
at a population-level and, consequently, the level of detail was
sacrificed for brevity. For the POPS, results from this study
suggest it assesses different aspects of participation compared
with the other 4 instruments. However, since quality of life
instruments also assess satisfaction (e.g. LiSat-11, Quality of
Life Index (35)) and importance (e.g. Quality of Life Index
(35)) 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. Results
for the construct validity of the 5 participation instruments are
promising, but more evidence is required in studies testing
other health conditions and assessing measurement properties
such as minimal important change.
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