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Objective: To compare the score distribution and reliability
of 5 participation instruments developed using the Interna-
tional Classification of Functioning, Disability and Health.
Methods: Individuals treated for spinal conditions at an
acute hospital were followed-up and 545 participated. Sub-
jects completed 5 participation instruments (Impact on Par-
ticipation and Autonomy (IPA), Keele Assessment of Par-
ticipation (KAP), Participation Measure-Post Acute Care
(PM-PAC), Participation Objective Participation Subjective
(POPS) and World Health Organization Disability Assess-
ment Schedule IT (WHODAS II)). Test-retest reliability was
assessed in 139 subjects. The score distribution, internal
consistency and test-retest reliability were assessed.

Results: All the instruments demonstrated considerable
ceiling effects, except for the POPS. Internal consistency
(Cronbach’s alpha) was >0.70 for all domains. The IPA and
WHODAS 1II had the highest test-retest values, with intra-
class correlation coefficients >0.70. The minimal detectable
change as a percentage of the absolute scale score range was
primarily between 20% and 30%.

Conclusion: The IPA, PM-PAC and WHODAS II have simi-
lar 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. Researchers and clinicians should se-
lect an instrument that will fulfil their measurement objec-
tives and future studies should assess minimal important
change.
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INTRODUCTION

As disability rates continue to rise with an aging population and
advances in medicine, there will be a greater need to understand
how health conditions impact a person’s life. The concept of

© 2010 The Authors. doi: 10.2340/16501977-0583

participation, defined as the involvement in life situations in
the International Classification of Functioning Disability and
Health (ICF) (1), is receiving considerable attention. Since the
ICF was published in draft form in 1997 a review conducted
in 2008 identified 11 new participation instruments developed
using the ICF (2).

Participation instruments can be used to assess individual
and/or group differences, with individual differences being
most important to clinicians, whereas group differences seem
to be of greater interest to researchers (3). Criteria have been
developed to help evaluate the measurement properties of in-
struments (4—6) aimed at detecting either individual or group
differences, and two important criteria include assessing the
score distribution (floor and ceiling effects) and reliability.

Floor and ceiling effects limit an instrument’s ability to
detect changes or differences in individuals or between groups
(4). Ceiling effects have been reported in various participation
instruments. One study reported that 70.3% of individuals with
conditions such as diabetes reported no problems with self-care
(7) and another study stated that 53% of community-dwelling
individuals had no participation restrictions (including self-
care) (8). Ceiling effects appear to be common in measuring
participation, but very few studies have assessed ceiling effects
and these instruments have not been directly compared (2).

Reliability is the degree to which the data produced by an in-
strument is free from random error (5). 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).
Intraclass correlation coefficients (ICC) are often used to report
test-retest reliability and describe an instrument’s ability to
differentiate among individuals in the sample studied (9, 10).
The variability of two measurements on the same individual
can also be used to calculate the absolute measurement error
called the standard error of measurement (SEM) (9, 10). There
has been a growing interest in using the SEM to calculate the
minimal amount of change in a score that must be observed
given the absolute measurement error, referred to as the mini-
mal detectable change (MDC) to determine if instruments can
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detect individual changes in clinical practice (6). Many of these
instruments have only recently been published and more test-
ing is needed (2). It is also difficult to compare instruments,
since the results are based on different health conditions and
there are differences in how the instruments are administered
in the studies.

A direct comparison of participation instruments would
enable the provision of recommendations for clinicians and
researchers. Persons with spinal conditions are an ideal
population to evaluate participation instruments, since these
conditions are prevalent and cause tremendous disability. Low
back pain will affect 1 in 5 adults (11) and is reported to cost
$100 billion per year in the USA, primarily due to an inability
to work (11, 12). Spinal cord injuries (SCI) typically occur in
males in their 30s, who will live a normal lifespan with their
disability, and persons with SCI report severe limitations in
self-care, recreation, fulfilling their family role and education
(13). Finally, with an aging population there is an increase in
spinal injuries from falls in the elderly causing spinal column
fractures that affect all aspects of participation including self-
care, mobility and community life (14, 15).

The purpose of this study was to compare the floor and ceil-
ing effects, internal consistency, test-retest reliability (using
ICCs and SEM) and MDC in 5 participation instruments in per-
sons with spinal conditions. The 5 instruments include Impact
on Participation and Autonomy (IPA) (16), Keele Assessment
of Participation (KAP) (8), Participation Measure-Post Acute
Care (PM-PAC) (17), Participation Objective and Participation
Subjective (POPS) (18), and World Health Organization Dis-
ability Assessment Schedule I (WHODAS 1I) (19).

METHODS
Recruitment and study procedures

Adults admitted to the Vancouver General Hospital Spine Program
between 2000 and 2005, were eligible if they had a diagnosis of:
(i) a traumatic or non-traumatic spinal cord injury; (ii) a spinal
column fracture without neurological involvement; or (iii) a spinal
degenerative disease (e.g. disc herniation, spondylosis). A hospital
database was used to identify subjects. 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. ventilator-dependent); or were discharged from
hospital in the past 3 months and unable to perform regular activi-
ties (e.g. bed rest due to a pressure sore). These eligibility criteria
were initially used to identify potential subjects, and the subjects’
eligibility was re-assessed during the recruitment phase. A sample
size of approximately 200 individuals with completed question-
naires was targeted for each spinal group for the cross-sectional
study. Eligible individuals were randomly selected from the database
until the target sample size was achieved or until all subjects were
contacted. The study was approved by the Research Ethics Board
at the University of British Columbia and all individuals provided
written informed consent.

Individuals were contacted by mail and asked to complete a question-
naire. Test-retest reliability was assessed using a sub-set of subjects
from the larger cross-sectional study who were asked to complete the
instruments twice within 10 days. A target sample size of 50 individu-
als per diagnostic group was based on a sample size estimation of 124
subjects, which used an ICC of 0.75 obtained from the previous studies
using these instruments (2). The sample size was estimated using a
95% confidence interval estimated for ICCs (20).
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Data elements

Data was obtained from hospital databases and a questionnaire. The
following types of data were collected: sociodemographic data (e.g.
age, gender); socioeconomic data (e.g. education, employment);
clinical data (e.g. diagnosis, neurological impairment, comorbidities);
and scores from participation instruments. Neurological impairment
was assessed in persons with traumatic SCI using the International
Standards for the Neurological Classification of SCI (ISNCSCI)
(21). Comorbidities at the time of follow-up were assessed using one
section of the Self-Administered Comorbidity Questionnaire (22),
which measures the presence or absence of 14 comorbid conditions
(maximum score of 14).

Participation instruments

The IPA (16) assesses the perceived impact of a health condition or
disability on 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 Relation-
ships; and Work and Education. The perceived participation score was
calculated for each domain (n=31 questions total), with a lower score
indicating better perceived participation.

The KAP (8) contains 11 questions asking about autonomy in
conducting life activities in the sub-domains Mobility; Self-Care;
Domestic Life; Interpersonal Interactions and Relationships; Major
Life Areas; and Community, Social and Civic Life. The mean score for
each question in the KAP was compared with similar domains within
the participation instruments. A lower score on a question in the KAP
indicates better perceived participation.

The PM-PAC (17) is designed to assess participation in the com-
munity. It contains a total of 51 questions, and 42 questions are used
to create scores for the domains Communication; Mobility; Domestic
Life; Interpersonal Relationships; Role Functioning; Work and Em-
ployment; Education; Economic Life; and Community, Social and
Civic Life. A higher score indicates better participation.

The POPS (18) assesses participation in 26 life activities from an
objective (frequency) and subjective (importance and level of satisfac-
tion) perspective. A scoring algorithm provided by the developers was
used to calculate objective and subjective overall and domain scores
(Domestic Life; Major Life Areas; Transportation; Interpersonal In-
teractions and Relationships; and Community, Recreational and Civic
Life). Objective scores are based on z scores which represent the dif-
ference between the frequency information for each question compared
with reference data from a sample of persons with traumatic brain
injury (TBI) and healthy controls. The domains were weighted based on
the perceived importance of the activity in the reference sample. Sub-
jective scores are obtained by multiplying the individual’s importance
score by the satisfaction score. Subjective scores in the POPS 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 developed to be interviewer-administered
and a self-administered version was tested for use in this study. The
scoring algorithm was modified slightly when the raw (non-imputed)
data was used. For this study we calculated domain scores even if less
than half of the subjective questions were scored using the algorithm
since the response “don’t know” was considered missing data and it
has been reported that if subjects do not engage in a specific activity
(e.g. education) then they frequently omit additional questions asking
if that particular activity is important to them (23). In addition, for the
POPS objective domains the z-scores were not set at a maximum of
-3 to +3 and instead the reported values were used.

The WHODAS 11 (19) assesses daily functioning using domains
covered in the activities and participation component of the ICF and
therefore measures both the concepts of activity and participation.
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. A lower score indicates better reported activity
and participation.

Six participation instruments identified in the review of participa-
tion instruments (2) were excluded because they were: (i) too specific
(Participation Survey/Mobility just measures lower extremity mobil-
ity(24)); (ii) designed to assess participation in developing countries
(Participation Scale (25)); (iii) administered by interview (PAR-PRO
(26)) or computer (Participation Measure-Post Acute Care-Computer
Adaptive Test (27)), (iv) too similar to other instruments (Rating of
Perceived Participation (28) was too similar to the IPA and KAP), or
(v) not available (Perceived Impact of Problem Profile (29)).

Statistical analysis

For each instrument the score distribution, internal consistency and
test-retest reliability (ICC and SEM) were evaluated. Score distribu-
tions were assessed using descriptive statistics (mean, standard devia-
tion (SD), 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 (6).

Internal consistency assesses the homogeneity of a multi-item scale,
and it was evaluated using Cronbach’s alpha coefficient (5). A mini-
mum of 0.70 is recommended for group comparisons and 0.90—0.95 is
needed for individual comparisons (5). In this study internal consist-
ency was not assessed in the KAP or the POPS. The KAP was scored
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 therefore measuring internal
consistency is likely not applicable.

Test-retest reliability was assessed using a two-way random effects
model (ICC2,1), with absolute agreement to account for any systematic
variability between the two administrations. Recommended minimum
values are 0.70 and 0.90 for individual and group level comparisons,
respectively (4, 5). For instruments consisting of categorical scales, a
weighted kappa coefficient was used. Although some suggest that it is
difficult to apply a criterion when assessing weighted kappa (30), for
the purpose of this study 0.70 was used as the minimal standard (6).

The 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 calculat-
ing the SEM, as recommended in the literature (10). The SEM can be
used to calculate the MDC (MDC=1.96 x V2 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 (6). The MDC as a
percentage of the absolute theoretical scale score range was calculated
to compare the instruments. Bland and Altman (31) recommend using
plots to visually display the agreement between test administrations.
The plots describe the differences between the first and second admin-
istration of the instrument against the average of the domain or total
scores, and these plots were created for all of the instrument domains.
Calculations for reliability, floor/ceiling, SEM and Bland and Altman
plots were performed using SPSS 16.0 (Chicago, IL, USA).

Missing data was imputed using SAS 9.1.3 (Cary, NC, USA) pro-
gram PROC MI and one simulated version of the data set was created
for the overall sample (n=545). Variables potentially related to the
reason for the missing data or variables known to be associated with
the participation scores were included in the model. The imputation was
done within each instrument, and data pertaining to work and education
were imputed only for individuals involved in these activities. Imputed
data was used to estimate the score distribution and internal consist-
ency, and non-imputed data was used to assess test-retest reliability
(ICC, SEM estimates and Bland and Altman plots). The percentages of
missing data for the questions in the first and second administration of
the participation instruments was less than 10% (except for two ques-
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tions in the second administration of the POPS asking about attending
school, where the missing data was 12.8% and 14.1%).

RESULTS

A total of 545 individuals participated in the study (age
range: 21-90 years). The response rates varied between 58%
(187/320) in the spinal column group to 62% (213/345) in the
spinal degenerative group. Average time of discharge from
hospital to study follow-up was approximately 4 years [4.4
(2.2) years]. A total of 139 individuals completed the reliability
study. The mean time and standard deviation between the first
and second administration of the instruments was 14.7 (5.6)
days and ranged between 7 and 31 days.

Table 1. Characteristics of the study respondents for the entire
sample

Spinal Spinal
Overall  SCI column  degenerative

Variable (n=545) (m=145) (n=187) (n=213)
Gender, %

Male 67 79 71 56
Marital status, %

Single 20 31 25 8

Married/partner 62 55 60 69

Divorced/widowed 18 14 15 23
Racial background, %

Caucasian 86 80 88 87
Living support, %

Live with someone 78 75 79 79
Education, %

High school 39 43 36 38

College/university 49 49 54 45

Graduate degree 12 8 10 16
Employment, %

Employed 52 32 70 50

Unemployed 3 7 2 2

Volunteer/retired 28 32 19 32

Unable to work 15 26 9 14
Compensation, %

Yes 29 59 17 19
Spinal procedures, %

Yes 78 86 48 98
AIS*, %

AIS A 42

AISB 15

AISC 18

AISD 24

Age, mean (SD), years

At follow-up 51.5(16.6) 48.7(17.4) 46.8(16.2) 57.6 (14.5)

Range (21-90) (21-86) (21-85) (24-90)
Comorbidity (0-14), mean (SD)

Score at follow-up 1.2(14) 1.0(1.4) 09(1.3) 1.5(L5)

Range (0-8) (0-8) (0-6) (0-7)
Motor score* (0—100), mean (SD)

On admission 51.9(26.2)

Range 0-96

*Subjects with traumatic spinal cord injury only (n=123).
AIS: ASIA Impairment Scale; SCI: spinal cord injury; SD: standard
deviation.
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A description of the study subjects is provided in Table I.
There were some notable differences in the 3 spine conditions.
Sixty-seven percent (n=367) were males and there were fewer
males in the degenerative group (56%) compared with the SCI
group (79%). There were differences in employment status,
with the SCI group having the highest unemployment (7%)
compared with the spinal column group and spinal degenerative
group (2%). A comparison of individuals who participated in
this study and those who were eligible, but did not participate
revealed that the study participants were older (47.0 vs 40.0
years) on admission to hospital and there were fewer men (67%
vs 73%) compared with non-participants.

Floor and ceiling effects

Scores for the instruments are reported in Table II. Ceiling
effects were present in the IPA, KAP, PM-PAC and WHODAS
II. The KAP had the highest percentages of ceiling effects,
ranging from 56.7% to 75.8% in the 11 questions. All the IPA
domains demonstrated ceiling effects ranging from 29.4%
to 49.5%. Both the PM-PAC and the WHODAS II had some
domains without ceiling effects; the PM-PAC domain Com-
munity, Social and Civic Life had a perfect score in 15% of
the sample, and the 13.6% of subjects who did not work had
a perfect score for the WHODAS II Life Activities domain.
The POPS was the only instrument that did not have ceiling
effects. In the POPS objective domains a numerical estimate of
frequency is recorded (except the Domestic Life domain) and
the questions are open-ended, making ceiling effects impos-
sible. A floor effect was noted in the POPS objective Major
Life Areas domain. None of the other instruments demonstrated
any floor effects.

Internal consistency and test-retest reliability

Internal consistency was assessed using Cronbach’s alpha
(Table III). The internal consistency was good (values >0.70)
in all the instruments and the IPA was the only instrument to
have values for internal consistency > 0.90. Internal consist-
ency was not assessed in the KAP and the POPS.

In comparing the results from the first and second administra-
tion, most domain scores were not significantly different and
there was no consistency in the direction of the change. The
ICC values (95% confidence intervals) for the 5 instruments are
reported in Table III. 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.

Estimates for the SEM and the MDC for each of the 5 instru-
ments are summarized in Table III. The MDC as a percentage
of the absolute scale range primarily ranged between 20%
and 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. Due to the high ceil-
ing effects it would not be possible to detect improvements
beyond measurement error for most of the instruments (IPA,
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KAP, PM-PAC, WHODAS II). It also would not be possible
to detect deterioration in 3 POPS objective domains (Major
Life Areas; Interpersonal Interactions and Relationships; Com-
munity, Recreational and Civic Life) due to floor effects. The
Bland and Altman plots for the 5 instruments were reviewed
and the differences between the 2 tests for each domain were
not dependent on the levels of the domain scores in the 5
instruments (data not shown). A summary of the results is
included in Table IV.

DISCUSSION

To our knowledge this is the first direct comparison of par-
ticipation instruments that are based on the ICF. Overall,
internal consistency estimates for the instruments’ domains
were acceptable (>0.70); 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 (>0.70). Estimates of the SEM and MDC indicate
it would be difficult to detect improvements at an individual
level due to the ceiling effects.

The results for ceiling effects are consistent with previous
studies (7, 8). We observed large ceiling effects in domains re-
lated to self-care, economic life, and interpersonal interactions
and relationships (IPA, KAP, PM-PAC, WHODAS II). 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 had the largest number of ceiling effects; 56% of the
sample had a perfect score for each question. The IPA domains
Autonomy Indoors as well as Social Life and Relationships
are considered the least difficult, which is consistent with
other studies (32-35). Ceiling effects were not an issue in the
POPS because of scoring algorithm. For 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. Ceiling
effects observed in this study may result from subjects either
recovering or adapting to their spinal condition and thereby
not having many participation restrictions. If the purpose of
collecting information about participation is to assess the ef-
fectiveness of an intervention, then it would be important to
determine if the instruments are sensitive enough to detect a
change as a result of an intervention. If, however, the intent is
to determine if the subjects are able to achieve a criterion of
being acceptable, then the issue of the ceiling effects observed
in this study may not be a problem.

Estimates of internal consistency were very good in the IPA,
PM-PAC and WHODAS II. All of the IPA domains had a Cron-
bach’s alpha values between 0.90 and 0.96, and IPA was the only
instrument that met the criteria for both individual and group
comparisons. The IPA Social Life and Relationships domain
had the lowest value for internal consistency (0.90), and this is
supported by other studies (16, 35, 36). 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
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Table 1. Descriptive information and floor/ceiling effects for the first administration of the participation instruments based on the entire sample
(n=545)

Instruments (score range) Overall mean (SD) Overall range % Worst possible score % Best possible score
IPA (0-4)
Autonomy Indoors 0.55(0.77) 0-3.57 0.0 49.5
Family Role 0.99 (0.97) 0-4.00 0.2 29.4
Autonomy Outdoors 1.14 (1.14) 0-4.00 1.5 31.0
Social Life & Relationships 0.62 (0.70) 0-3.00 0.0 41.1
Work & Education (n=356) 0.99 (1.12) 0-4.00 1.7 38.2
KAP (1-5)
Mobility #1 1.40 (0.73) 1.00-5.00 0.4 70.3
Mobility #2 1.69 (0.97) 1.00-5.00 1.5 56.7
Self-Care 1.37(0.78) 1.00-5.00 1.1 75.8
Domestic Life #4 1.62 (0.95) 1.00-5.00 1.8 61.5
Domestic Life #5 1.45(0.81) 1.00-5.00 1.1 69.5
Domestic Life #6 (n=286) 1.58 (0.87) 1.00-5.00 1.4 60.1
Interpersonal Interactions & Relationships 1.49 (0.82) 1.00-5.00 0.9 66.6
Economic Life 1.48 (1.00) 1.00-5.00 5.7 74.7
Work (n=327) 1.57 (1.10) 1.00-5.00 5.8 71.6
Education (n=193) 2.05 (1.48) 1.00-5.00 14.0 58.0
Community, Social & Civic Life (n=412) 1.70 (1.08) 1.00-5.00 3.6 60.9
PM-PAC (1-5)
Communication 4.63 (0.66) 1.00-5.00 0.4 58.2
Mobility 4.26 (0.93) 1.00-5.00 0.2 433
Domestic Life 4.32(0.87) 1.00-5.00 0.6 44.8
Interpersonal Relationships 4.08 (0.94) 1.00-5.00 0.4 30.8
Role Functioning 3.54(1.19) 1.00-5.00 4.0 16.7
Work & Employment (n=299) 4.19 (0.97) 1.00-5.00 1.0 39.1
Education (n=63) 4.43 (0.78) 2.00-5.00 0.0 43.8
Economic Life 4.59 (0.76) 1.00-5.00 0.6 66.6
Community, Social & Civic Life 4.03 (0.90) 1.17-5.00 0.0 15.0
POPS: Objective™*
Objective Domestic Life —0.15(0.91) —2.22-2.03 0.6 2.0
Objective Major Life Areas 0.79 (1.76) —0.98-10.69 27.5 NA
Objective Transportation —0.80 (0.56) -1.31-3.17 2.0 NA
Objective Interpersonal
Interactions & Relationships 0.88 (2.54) —1.59-20.09 0.7 NA
Objective Community,
Recreational & Civic Life 0.43 (1.37) —1.16-10.06 1.1 NA
Objective Participation Total 0.24 (0.91) -1.29-4.34 0.0 NA
POPS: Subjective (4 to 4)
Subjective Domestic Life 1.00 (1.28) —-3.00-4.00 0.0 0.4
Subjective Major Life Areas 0.28 (1.44) -3.33-3.33 0.0 0.0
Subjective Transportation 0.89 (1.41) —4.00-4.00 0.2 0.6
Subjective Interpersonal
Interactions & Relationships 0.99 (1.19) -3.38-3.75 0.0 0.0
Subjective Community,
Recreational & Civic Life 0.70 (0.96) -2.80-3.20 0.0 0.0
Subjective Participation Total 0.77 (0.88) -2.77-2.92 0.0 0.0
WHODAS 1I (0-100)
Understanding & Communicating 11.48 (16.69) 0-80.00 0.0 48.1
Getting Around 31.33(27.57) 0-100.00 1.3 224
Self-Care 13.74 (22.20) 0-100.00 0.9 61.0
Life Activities (Non-working; n=162) 45.56 (30.95) 0-100.00 10.5 13.6
Life Activities (Working; n=383) 21.64 (23.93) 0-100.00 1.0 33.2
Getting Along with People 16.07 (19.79) 0-100.00 0.2 40.2
Participation in Society 26.93 (22.43) 0-91.67 0.0 17.4
Total Score (Non-working; n=162) 29.91 (17.26) 0-76.09 0.0 2.5
Total Score (Working; n=383) 18.20 (17.58) 0-84.91 0.0 12.5

*The score range for the POPS objective domains varies.

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; SD: standard deviation, WHODAS II: World Health Organization Disability
Assessment Schedule 1.

J Rehabil Med 42



740 V. K. Noonan et al.

Table I11. Internal consistency, test-retest reliability and standard error of measurement

ICC (95% CI)
Cronbach’s Weighted kappa (95% CI)*
Instruments (score range) # Questions  alpha (n=545) (n=139) SEM MDC  MDC %
IPA (0-4)
Autonomy Indoors 7 0.94 0.84 (0.78, 0.88) 0.25 0.70 17.5
Family Role 7 0.95 0.88 (0.84, 0.92) 0.30 0.83 208
Autonomy Outdoors 5 0.95 0.85 (0.80, 0.89) 0.42 1.18 29.0
Social Life & Relationships 6 0.90 0.83 (0.77, 0.88) 0.28 0.76 19.0
Work and Education (n =71) 6 0.96 0.86 (0.79, 0.91) 0.35 096 240
KAP (1-5)*
Mobility #1 1 NA 0.60 (0.45, 0.76) 0.31 0.88 220
Mobility #2 1 NA 0.61 (0.49,0.73) 0.54 1.05 263
Self-Care 1 NA 0.54 (0.40, 0.68) 0.33 091 228
Domestic Life #4 1 NA 0.61 (0.49, 0.73) 0.39 1.09 273
Domestic Life #5 1 NA 0.49 (0.35, 0.63) 0.40 1.10  27.6
Domestic Life #6 1 NA 0.79 (0.66, 0.92) 0.26 0.72 18.0
Interpersonal Interactions & Relationships 1 NA 0.65 (0.53, 0.77) 0.33 0.91 22.8
Economic Life 1 NA 0.47 (0.27,0.67) 0.62 1.73 433
Work (n=175) 1 NA 0.67 (0.49, 0.85) 0.48 1.34 335
Education (n = 39) 1 NA 0.56 (0.32, 0.80) 0.97 268  67.0
Community, Social & Civic Life (n =101) 1 NA 0.67 (0.55, 0.79) 0.40 1.10 275
PM-PAC (1-5)
Communication 6 091 0.59 (0.47, 0.69) 0.29 0.80  20.0
Mobility 5 0.93 0.91 (0.87,0.93) 0.26 0.73 18.3
Domestic Life 3 0.85 0.81(0.74, 0.86) 0.34 094 235
Interpersonal Relationships 3 0.85 0.76 (0.68, 0.82) 0.42 1.17 293
Role Functioning 4 0.92 0.74 (0.65, 0.81) 0.58 1.61 403
Work & Employment (n = 69) 5 0.90 0.78 (0.66, 0.86) 0.42 .16 29.0
Education (n = 13) 4 0.84 0.88 (0.65, 0.96) 0.19 0.54 135
Economic Life 3 0.84 0.77 (0.69, 0.83) 0.30 084 210
Community, Social & Civic 9 0.90 0.83 (0.77, 0.88) 0.34 093 233
Life
POPS: Objectivet
Objective Domestic Life 8 NA 0.90 (0.87,0.93) 0.28 0.79 NA
Objective Major Life Areas 3 NA 0.86 (0.81, 0.90) 0.56 1.54 NA
Objective Transportation 2 NA 0.78 (0.71, 0.84) 0.23 0.64 NA
Objective Interpersonal Interactions & Relationships 8 NA 0.61 (0.49, 0.70) 1.20 333 NA
Objective Community, Recreational & Civic Life 5 NA 0.66 (0.55, 0.74) 0.95 2.62 NA
Objective Participation Total 26 NA 0.82(0.75, 0.87) 0.34 0.93 NA
POPS: Subjective (4 to 4)
Subjective Domestic Life 16 NA 0.67 (0.57,0.75) 0.70 1.93 241
Subjective Major Life Areas 6 NA 0.64 (0.53, 0.74) 1.03 2.86 358
Subjective Transportation 4 NA 0.63 (0.51, 0.72) 0.99 2.74 343
Subjective Interpersonal Interactions & Relationships 16 NA 0.72 (0.63, 0.79) 0.65 1.81 22.6
Subjective Community, Recreational & Civic Life 10 NA 0.61 (0.49, 0.70) 0.67 1.86 232
Subjective Participation Total 52 NA 0.82(0.76, 0.93) 0.43 1.19 14.9
WHODAS II (0-100)
Understanding & Communicating 6 0.90 0.79 (0.72, 0.85) 6.37 17.64 17.6
Getting Around 5 0.85 0.90 (0.87,0.93) 8.24 2282 228
Self-Care 4 0.85 0.87 (0.83,0.91) 6.18 17.12 17.1
Life Activities (Non-working) (rn = 53) 4 0.91 0.74 (0.59, 0.84) 15.44 42.77 42.8
Life Activities (Working) (n = 86) 8 0.94 0.87 (0.81, 0.92) 7.45 20.64  20.6
Getting Along with People 5 0.81 0.72 (0.63, 0.79) 9.04 25.04 250
Participation in Society 8 0.90 0.85(0.78, 0.89) 8.01 20.64  20.6
Total Score (Non-working) (7 =53) 32 0.94 0.89 (0.82, 0.94) 5.51 15.26 15.3
Total Score (Working) (n = 86) 36 0.96 0.91 (0.86, 0.94) 4.69 12.99 13.0

*Test-retest reliability was assessed using weighed kappa for the KAP.

"The score range for the POPS objective domains varies.

MDC: minimal detectable change; NA: not applicable; SEM: standard error of measurement; see Table II for instrument abbreviations.
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Table IV. Summary* of the study results for the score distribution and reliability

Criteria IPA KAP PM-PAC POPS OBJ POPS SUBJ WHODASII
Score Distribution (Floor/Ceiling) + + + +4+ +++ ++
Reliability

1) Internal Consistency +++ NA +++ NA NA Tt

2) Test-retest Reliability ++ + ++ ++ + -+
(ICC/weighted kappa)

3) Test-retest Reliability ++ + ++ NA ++ ++
(SEM/MDC)

*Ratings: +++ met criteria; ++ partially met criteria; + results primarily did not meet criteria.
ICC: intraclass correlation coefficient; MDC: minimal detectable change; NA: not applicable; SEM: standard error of measurement; see Table II for

instrument abbreviations.

conditions such as stroke, breast cancer, diabetes and osteoarthri-
tis have reported similar findings (7). Internal consistency was
not assessed in the KAP and the POPS. It has been suggested that
not all the measurement criteria are necessarily relevant when
assessing instruments (37). The POPS domains include differ-
ent types of information, for example there are questions about
school and work in one domain, and it does not make sense to
assume that a person who works will also attend school (18). In
the IPA and WHODAS II there was one domain covering work
and school; however, the subjects select the activity that is most
relevant to them when answering the questions that will make
the responses to the questions more homogenous.

Test-retest reliability estimates based on ICC values were
adequate in the 5 participation instruments and our results are
similar to other studies. Domains in the IPA, WHODAS II
and the PM-PAC (except the Communication domain) met
the criterion of having an ICC >0.70 suggested for measuring
group differences and are similar to other studies (16, 17, 38,
39). Very few studies have demonstrated that these participa-
tion instruments are able to achieve ICC values >0.90 recom-
mended for individual comparisons. The study by Sibley et al.
(35) was one of the few studies that reported ICC values for the
IPA between 0.91 and 0.97, with a two-week interval between
tests. Test-retest reliability was higher for the objective par-
ticipation domains compared with the subjective participation
domains in the POPS, which was not the case in individuals
with TBI (18). Differences in the ICC values may be due to
sample variability or type of ICC used.

Results from this study add new information regarding the
absolute measurement error. Estimates of SEM and the MDC
have been previously reported for the WHODAS II in adults
with acquired hearing loss, and estimates were higher in our
study for 5 of the 7 domains (38). There are variations in the
type of data and calculations used to calculate SEM and MDC
(10) (e.g. SEM can be calculated using Cronbach’s alpha or
within-subject variance from test-retest studies), and the meth-
ods used by Chisolm et al. (38) were not explicitly described,
which may explain the differences observed.

The values for the MDC as a percentage of the absolute scale
score mostly ranged between 20% and 30% (range 13.5-67%)
for the participation domains. Other studies have also reported
values ranging between 26% and 39% for instruments such

as the Low Vision Quality of Life and Vision-Related Quality
of Life Core Measure (40). For the Sickness Impact Profile
measurement error accounted for 9.3% in the total score and
was as high as 40.3% for questions asking about alertness, sug-
gesting that it was not responsive enough to detect changes in
individuals who had a stroke (9). In this study the high ceiling
effects would make it impossible to detect improvements be-
yond measurement error for the majority of domains in the IPA,
KAP, PM-PAC and WHODAS 1I in these diagnostic groups,
which may be because these instruments were developed us-
ing other health conditions. The MDC estimates are based
on individual level changes, and group level MDC estimates
would be lower since the MDC is divided by the square root of
the sample size, making it easier to detect group changes (41).
The MDCs do not necessarily represent the differences that
are expected to be clinically relevant, which are referred to as
minimal important change (MIC). Future studies must further
assess changes that are meaningful to individuals receiving a
particular intervention, and for an instrument to be clinically
useful the MDC should be less than the MIC (9).

There are several limitations to this study. Although the
sample included 3 spinal conditions with differing clinical
symptoms, these results cannot be generalized to other health
conditions. Future studies should continue to compare the
instruments in persons with more disabling health conditions
given the problems experienced with ceiling effects. This study
was a cross-sectional assessment of participation following an
acute care admission and future studies should establish the
MIC in longitudinal studies before any conclusions can be
drawn regarding their role in clinical assessment.

In conclusion, this study compared the score distributions,
internal consistency and test-retest reliability for 5 participation
instruments. The IPA, PM-PAC and WHODAS II had similar
measurement properties. The KAP was developed to assess
participation in population-based studies and our results sug-
gest it is likely not suitable for clinical practice. The POPS is
unique as it captures both objective and subjective information.
Measuring changes in participation at the individual level with
the current instruments may be difficult due to measurement
error. Researchers and clinicians should consider the type
of information they require and the measurement properties
before selecting an instrument.
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