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Objective: To assess the responsiveness of 4 participation 
measures.
Design: Longitudinal study with repeated measurements at 
the start (t1) and at the end (t2) of a multidisciplinary out­
patient rehabilitation programme, and at 4 months follow­
up (t3). 
Subjects: Outpatients with different diagnoses (n = 395) from 
5 rehabilitation centres in The Netherlands.
Methods: Measures were the Frenchay Activities Index 
(FAI), the Participation subscale of the ICF Measure of 
Participation and Activities Screener (IMPACT­SP), the 
Participation Scale, and the Utrecht Scale for Evaluation of 
Rehabilitation­Participation (USER­Participation). Respon­
siveness was analysed using the effect size and the standard­
ized response mean. 
Results: Comparing scores at t1 and t2, the standardized re­
sponse mean was 0.54 for the USER­Participation Restric­
tion scale, 0.41 for the FAI, 0.40 for the IMPACT­SP, 0.39 
for the USER­Participation Satisfaction scale, –0.36 for the 
Participation Scale, and 0.21 for the USER­Participation 
Frequency scale. Effect size values were generally somewhat 
smaller than standardized response mean values. Effect size 
and standardized response mean values were negligible be­
tween t2 and t3. Responsiveness parameters varied between 
diagnostic groups, with participants with acquired brain in­
jury showing the largest change and participants with neuro­
muscular disease or chronic pain showing least change. 
Conclusion: Overall and across the different diagnostic 
groups, the USER­Participation Restriction scale showed 
the best responsiveness.
Key words: longitudinal studies; validation studies; social par-
ticipation; outcome assessment (healthcare).
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INTRODUCTION

Most patients are referred to rehabilitation treatment because 
of chronic disabling conditions. Their treatment will be aimed 
at minimizing the consequences of these conditions to improve 

independence and ultimately social participation (1, 2). In 
particular in the outpatient clinic re-establishment of partici-
pation is a key aim of rehabilitation programmes. Measure-
ment of participation outcomes is necessary to evaluate the 
accomplishment of this goal (3). Outcome measurement may 
help clinicians to document the results of their interventions, 
provide a valuable tool in developing standardized clinical 
practices, guide clinical decisions regarding care, improve 
organizational performance, and provide a basis for outcome 
standards (3). Furthermore, there is growing pressure from a 
variety of stakeholders, including sponsors, regulatory agen-
cies and service recipients, to share medical performance 
information to improve our healthcare system (3). However, 
even though participation is generally considered an important 
goal, measuring participation as outcome of rehabilitation is 
not common (4, 5). This discrepancy has been related to the 
nature of participation as being affected by many factors out-
side the control of the rehabilitation team, but also to measures 
of participation being less developed than measures of more 
basic activities of daily living (6).

One major problem is the conceptualization of participation. 
In the International Classification of Functioning, Disability 
and Health (ICF) (7), “Activity” is the “execution of a task or 
action by an individual” and represents the individual perspec-
tive on functioning. “Participation” refers to “the involvement 
of an individual in a life situation” and represents the social 
perspective on functioning. Originally conceived of as 2 dis-
tinct components, the final version of the ICF merged the 2 
taxonomies of Activities and Participation into a single series of 
categories in 9 chapters. Since then, no consensus has emerged 
on how best to distinguish between Activities and Participation, 
and on the aspects of functioning that comprise Participation 
(8–10). We largely agree with Whiteneck & Dijkers (8), who 
advocated a distinction between Activities and Participation, 
and suggested to designate the ICF categories in the chapters 
1 (Learning and Applying Knowledge), 2 (General Tasks and 
Demands), 3 (Communication), 4 (Mobility) and 5 (Self-Care) 
as Activities, the categories in the chapters 7 (Interpersonal 
Interactions and Relationships), 8 (Major Life Areas) and 9 
(Community, Social and Civic Life) as Participation, and to 
designate some categories in chapter 6 (Domestic Life) as 
Activities and other categories as Participation (the latter to be 
added to the Major Life Areas chapter). Earlier, we advocated 
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a largely similar distinction between Activities (ICF chapters 
1–5) and Participation (ICF chapters 6–9) (10). Furthermore, a 
recent review showed that all current ICF-based participation 
measures cover ICF chapters 6–9, whereas they diverge in the 
coverage of the other ICF chapters (5). This suggests that the 
ICF categories classified in these chapters 6–9 are the most 
characteristic of participation.

Another issue is that it is not specified in the ICF whether 
participation problems should be rated from an outsider (“ob-
jective”) or an insider (“subjective”) perspective (7). Objective 
rating concerns observable behaviours, such as the number 
of hours a week doing paid work or the frequency of visiting 
friends in the previous 4 weeks. Subjective rating concerns 
the subjective appraisal of the person involved. The difference 
between objective and subjective rating is of importance, as 
these are, usually, only weakly related (11, 12). Objective rat-
ings of participation appear straightforward as they concern 
observable behaviours. However, what constitutes appropriate 
participation is highly culture-dependent. It is therefore dif-
ficult to determine which behaviours fall inside or outside a 
“normal range” of objective participation because, in modern 
societies, a wide variety of lifestyles exist together (8, 13). For 
this reason, problems with participation as perceived by the 
person and satisfaction about performance might be at least 
as relevant as actual performance for those parts of life that 
involve choice instead of necessity (5, 8). 

Finally, like any measure, a participation measure must be 
valid, reproducible, and responsive to be useful as an out-
come measure (14). Many participation measures have been 
developed since the introduction of the ICF and have been 
tested for validity, but their responsiveness has rarely been 
established (5).

In response to this lack of data, we started a prospective 
multi-centre study to identify a valid and responsive instrument 
to measure participation outcomes of outpatient rehabilitation 
(15). We searched for participation measures that satisfied 
the following criteria: (i) applicable in various diagnostic 
groups; (ii) feasible, being brief and suitable for self-report, 
for use in routine outcome monitoring; (iii) providing both 
objective and subjective ratings of participation; (iv) cover-
ing the ICF Participation chapters (7); and (v) having sound 
psychometric properties. Covering ICF Participation chapters 
was determined by linking the items to the ICF (16, 17). This 
linking was done by a single author (CZ) and, in case of any 
doubt, consensus was reached with the last author (MP). The 
few participation measures rating both objective and subjec-
tive participation unfortunately did not meet other selection 
criteria, and therefore, we selected 3 measures rating either 
objective or subjective participation and meeting other selec-
tion criteria (15). The Frenchay Activities Index (FAI) (18) was 
selected because it is part of the Dutch core set measurement 
instruments in post-acute stroke care and is therefore the only 
participation measure frequently used in clinical practice in 
The Netherlands. Eighty percent of the items were linked to 
categories in the ICF Participation chapters (17). Although the 
FAI has been developed for use in stroke patients, it has also 
been used in other diagnostic groups and in elderly people 

living in the community (4). The ICF Measure of Participa-
tion and Activities Screener (IMPACT-S) (10) was selected 
because it is the only participation measure that covers all 
Activities and Participation chapters of the ICF (7), for this 
study we only used the Participation subscale of the IMPACT 
(IMPACT-SP). All IMPACT-SP items have been linked to the 
Participation chapters of the ICF (5). The Participation Scale 
(19) was selected because it is the only participation measure 
that asks people to rate their participation using an explicit base 
of comparison, namely “the peer group”, which is defined as 
“those who are similar to the respondent in all respects (socio-
cultural, economic and demographic) except for the disease 
or disability” (19). For the Participation Scale, 77.8% of the 
items cover the Participation chapters of the ICF (5). Finally, 
since we found no instrument measuring both objective and 
subjective participation and which satisfied most other criteria, 
we developed a new measure, the Utrecht Scale for Evaluation 
of Rehabilitation-Participation (USER-Participation) (20). 
The USER-Participation is based on the ICF and therefore 
all items cover the Participation chapters of the ICF. In an 
earlier study, the IMPACT-S, the Participation Scale, and the 
USER-Participation showed good reproducibility (21), but 
this is only indirect evidence for responsiveness. Evidence on 
responsiveness of the FAI is contradictory (4).

The aim of the present study was to compare the responsive-
ness of the FAI, the IMPACT-SP, the Participation Scale, and 
the USER-Participation in patients who took part in an outpa-
tient rehabilitation programme by comparing effect sizes (ES) 
and standardized response means (SRM) of these measures 
in a longitudinal design. It is assumed that undergoing such 
a programme is associated with improved participation. This 
assumption enables a direct comparison between the measures, 
namely that the measure that shows the highest ES and SRM 
values can be considered the most responsive. 

METHODS
Sample
Patients were selected from 5 rehabilitation centres in The Netherlands: 
De Hoogstraat (Utrecht), Sophia Revalidatie (The Hague and Delft), 
and Libra Zorggroep (Eindhoven and Tilburg). Patients were eligible 
to participate in the study when they: (i) started a multidisciplinary 
outpatient rehabilitation programme in the period from May 2008 until 
February 2009, which was expected to last for at least 4 consecutive 
weeks; (ii) were at least 18 years of age; and (iii) were able to read 
and write Dutch. Multidisciplinary was defined as the involvement of 
at least 2 different disciplines beside the physiatrist. Exclusion criteria 
were: (i) severe aphasia; (ii) severe cognitive impairments; or (iii) a 
fast progressive medical condition. Aphasia and cognitive impairments 
were assessed by the treating physiatrist. 

Procedure 
Eligible participants were informed by their physiatrist about the project 
and invited for the first measurement by first author. After signing in-
formed consent, patients completed the first measurement within the first 
2 weeks of the programme (t1), the second measurement at the end of the 
programme (t2), and the third measurement 4 months after t2 (t3). The end 
of the programme was defined as either completion of the programme or 
when the multidisciplinary programme switched to a monodisciplinary 
programme. The questionnaire was computer administered. T1 and t2 were 
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completed at the centre in the presence of a research assistant. The research 
assistant assisted the patient in the use of the computer to complete the 
questionnaire, if necessary. T3 was sent by e-mail to all participants with 
internet access. In the e-mail was a link that could be used to log in on a 
website to complete the questionnaire. Participants without internet access 
received the questionnaire by regular post. Reminders were sent 2 weeks 
after the initial invitation to participants not returning the questionnaire. 
The study protocol was approved by the Medical Ethics board of Reha-
bilitation Centre De Hoogstraat.

Instruments
The FAI measures lifestyle after stroke (18). It comprises 15 items on 
frequency of activities, for example “how often did you prepare the 
meal?” All items are rated on a scale with response options ranging 
from 0 to 3, in which a high score indicates a higher level of activity. 
The Dutch Modi-FAI was used, which has a shorter time frame of 4 
weeks instead of 3–6 months and was developed to make it more suit-
able as an outcome measure of outpatient rehabilitation (22). A total 
score is calculated by adding up the item scores, with a total range 
from 0 to 45. Previous research showed a moderate ES (0.59) and 
SMR (0.5) of the FAI in stroke patients (23, 24). Cronbach’s α for the 
FAI ranged from 0.74 to 0.78 in the current study. 

The IMPACT-S comprises items assessing experienced activity limita-
tions and participation restrictions. Nine domain scores, 2 subtotal scores 
(for Activity and Participation) and 1 total score can be computed (10). 
In line with our conceptualization of participation, we only used the 
IMPACT-SP, which comprises 15 items, for example “do you experience 
any restrictions due to your health or disability with the acquisition of 
necessities?” All items are rated on a scale from 0 (cannot do that at all) 
to 3 (no limitations whatsoever). A total score is calculated by convert-
ing the summed score to a score on a 0–100 scale, in which a higher 
score indicates fewer participation restrictions. Internal consistency (α 
0.92–0.93) and test-retest reliability (intraclass correlations (ICC) 0.90) 
of the IMPACT-SP score were excellent (10, 21). A very strong correla-
tion (0.86) was found between the IMPACT-SP and the World Health 
Organization (WHO) Disability Assessment Schedule II (10). Cronbach’s 
α of the IMPACT-SP ranged from 0.84 to 0.89 in the current study.

The Participation Scale measures experienced participation restric-
tions (19). Eighteen items asses the level of participation compared 
with peers and, in case of a lower level of participation, the extent to 
which the respondent experiences this as a problem. For example “do 
you have opportunity to take care of yourself (appearance, nutrition, 
health, etc.) as well as your peers?” If sometimes or no: “how big a 
problem is it to you?” both answers are combined in an item score 
between 0 (same level of participation) and 5 (lower level of participa-
tion and this is experienced as a large problem). A response option “not 
applicable” is available in case a respondent does not want or need to 
do the activity, and is scored and interpreted as 0. A total Participation 
Scale score is obtained as the sum of the item scores, ranging from 0 
to 90, with a high score indicating severe participation restrictions. 
Originally the Participation Scale was an interviewer-administered 
instrument. For this study it was translated into Dutch and re-designed 
as a self-report measure in cooperation with the authors of this meas-
ure. The interview version of the Participation Scale has been found 
to be valid and reliable, with an α of 0.92, a test-retest ICC of 0.83, 
and inter-tester ICC of 0.80 (19). The Dutch self-report version had 
a good test-retest ICC of 0.82 (21). Cronbach’s α of the Participation 
Scale ranged from 0.90 to 0.94 in the current study.

The USER-Participation consists of 31 items and measures 3 aspects 
of participation: frequency of behaviours, experienced participation 
restrictions, and satisfaction with participation (20). The Frequency 
scale consists of 12 items on frequency of vocational activity (4 items) 
and leisure and social activity (8 items). For example “how many 
hours per week do you spend on household duties” or “how often 
did you do sports or any other physical exercise in the last 4 week?” 
Each item is scored from 0 (none at all) to 5 (36 h or more/19 times 
or more). The Restriction scale contains 10 items asking for experi-
enced participation restrictions as a result of the health condition. For 

example “does your illness or condition currently limit you in doing 
household duties?” Each item score ranges from 0 (not possible) to 3 
(without difficulty). A “not applicable” option is available for every 
item and can be used if the item is not relevant to the person or if 
experienced restrictions are not related to the person’s health status 
or disability. The Satisfaction scale consists of 9 items asking for 
satisfaction with various aspects of participation, for example “how 
satisfied are you with work, education or household duties?” Items are 
rated on a scale from 0 (very dissatistied) to 4 (very satisfied). A “not 
applicable” option is available for the items on vocational activity and 
partnership relation. The sum scores for the Frequency, Restrictions, 
and Satisfaction scales are based on the items that are applicable 
and each sum score is converted to a score on a 0–100 scale, higher 
scores indicating good levels of participation (higher frequency, less 
restrictions, higher satisfaction). The USER-Participation showed 
generally good reproducibility (ICC 0.65–0.85) (21). Cronbach’s α of 
the USER-Participation in the current study ranged from 0.60 to 0.75 
for the Frequency scale, from 0.85 to 0.91 for the Restrictions scale, 
and from 0.78 to 0.88 for the Satisfaction scale.

Table I. Participants’ characteristics at the first measurement (t1)

Characteristics

Gender, n, (%)
Men 211 (53.4)
Women 184 (46.6)

Age, years, mean (SD) 52.1 (13.6)
Rehabilitation centre, n, (%)
De Hoogstraat, Utrecht 124 (31.4)
Sophia Revalidatie, Den Haag 30 (7.6)
Sophia Revalidatie, Delft 73 (18.5)
Libra Zorggroep, Tilburg 59 (14.9)
Libra Zorggroep, Eindhoven 109 (27.6)

Diagnoses, n, (%)
Musculoskeletal disorder 69 (17.5)
brain injury 138 (34.9)
Neuromuscular diseases 87 (22.0)
Chronic pain 58 (14.7)
Heart failure 39 (9.9)
Other 4 (1.0)

Months since diagnosis, median (IQR) 4.9 (2.8–25.7)
Healthcare history, n, (%)
Inpatient rehabilitation programme 114 (28.9)
Other 281 (71.1)

Paid job before condition onset, n, (%)
Yes 272 (68.9)
No, reason:
Housekeeping 17 (4.3)
Retirement 57 (14.4)
Student 6 (1.5)
Health problems 34 (8.6)
Other 9 (2.3)

Current marital status, n, (%)
Married/living together 291 (73.7)
Other 104 (26.3)

Education, n, (%)
Lower 256 (64.8)
Highera 139 (35.2)

Activity limitations, median (IQR)
USER physical independence (0–70) 59 (49–67)
USER cognitive independence (0–50) 47 (40–50) 

Subjective complaints, median (IQR)
USER Pain (0–100) 30 (0–50)
USER Fatigue (0–100) 50 (30–70)
USER Mood problems (0–100) 15 (5–32.5)

aAt least higher general education (HAvO).
IQR: interquartile range; SD: standard deviation.
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Finally, physical and cognitive independence and subjective com-
plaints (pain, fatigue, and mood) were measured with the Utrecht 
Scale for Evaluation of Rehabilitation (USER) (25). The physical in-
dependence scale consists of 14 items on mobility and self-care and the 
cognitive independence scale consists of 10 items on communication, 
applied cognition, and behaviour. Items are scored from 0 (with help, 
<50% independent) to 5 (without difficulty, without aids or adapta-
tions). Subjective complaints consist of pain (1 item), fatigue (1 item) 
and mood (4 items) and are rated on a scale from 0 (not at all) to 100 
(worse/most imaginable). The physical and cognitive independence 
score are the sum scores of all items in that scale (score range 0–70 
and 0–50, respectively). The mood score is calculated by taking the 
mean of the 4 items. The USER is a reliable measure and the physi-
cal and cognitive independence scales showed very high correlations 
with the barthel Index and Functional Independence Measure (range 
0.84–0.94) (25).

Statistical analyses
All analyses were performed with the data of patients who completed 
all 3 measurements (n = 395). Floor and ceiling effects were considered 
present if 15% of respondents scored the lowest or highest score on a 
scale, respectively (26). Score distributions were considered normal if 
the skewness was between –1 and 1. Responsiveness of the measures 
was compared using the ES and the SRM. The ES is calculated as the 
mean difference score divided by the standard deviation (SD) of the 
baseline score (27). Following Cohen, an ES of 0.2 is considered as 
small, 0.5 as moderate, and 0.8 as large (28). The SRM is calculated 
by dividing the mean difference score by the SD of the difference 
score (29). Cohen’s interpretation of the ES has often been applied 
to the SRM (30), although SRM and ES values are statistically not 

equivalent (31). ES and SRM for the total group and for the different 
diagnostic groups were calculated for t1–t2 and t2–t3. Since a large 
variety of diagnoses was seen, these were categorized as: (i) muscu-
loskeletal, including multiple trauma, amputation, hand injury, etc.; 
(ii) brain injury, including stroke and traumatic brain injury; (iii) other 
neurological disorder, including multiple sclerosis, spinal cord injury, 
and neuromuscular diseases; (iv) heart condition; (v) chronic pain; and 
(vi) other. Data were analysed using SPSS 16.0.

RESULTS

A total of 509 patients were included in the study, of whom 
427 (83.9%) completed t2, and 395 (77.6%) completed the 
t3 measurement. Mean time between t1 and t2 was 135 days 
(SD = 72) and between t2 and t3 was 128 days (SD = 15). Rea-
sons for drop-out were: early cessation of the rehabilitation 
programme due to hospitalization or worsening of the condi-
tion (n = 17), not finishing the multidisciplinary rehabilitation 
programme in time for the study (n = 21), refusal (n = 47), death 
(n = 2), and unknown reasons (n = 27). Two-thirds (261/395) 
of all participants completed the internet questionnaire at t3. 
Characteristics of participants who completed all 3 measure-
ments are shown in Table I. between t1 and t2 the participants 
showed a moderate improvement in physical independence 
(ES 0.32; SRM 0.52) and a small improvement in cognitive 
independence (ES 0.20; SRM 0.27).

Table II. Score distribution of the FAI, IMPACT-SP, Participation Scale, and USER-Participation (n=389–395)

Theoretical score range
t1
Mean (SD)

t2
Mean (SD)

t3
Mean (SD)

Skewness

t1 t2 t3

FAI 0–45 23.7 (8.6) 26.2 (7.4) 26.7 (7.5) –0.43 –0.48 –0.46
IMPACT-SP 0–100 80.2 (15.2) 85.1 (14.4) 83.0 (16.0) –1.06 –1.56 –1.19
Participation Scale 0–90 20.4 (15.5) 16.0 (14.8) 17.1 (16.2) 0.92 1.13 1.08
USER-Participation 
Frequency 0–100 27.4 (10.4) 29.3 (10.1) 28.7 (11.2) 0.37 0.24 0.25
Restrictions 0–100 66.5 (19.3) 76.1 (19.1) 75.1 (20.5) –0.13 –0.78 –0.61
Satisfaction 0–100 63.1 (16.7) 69.2 (17.7) 69.2 (18.7) –0.17 –0.35 –0.52

FAI: Frenchay Activities Index; IMPACT-SP: Participation subscale of the ICF Measure of Participation and Activities Screener; USER-Participation: 
Utrecht Scale for Evaluation of Rehabilitation-Participation; SD: standard deviation.

Table III. Mean score difference, effect size (ES), and standardized response mean (SRM) between measurements for the total group (n=386–395)

t1–t2 t2–t3

diff (SD) p-value ES SRM diff (SD) p-value ES SRM

FAI 2.5 (6.0) 0.000 0.29 0.41 0.4 (4.1) 0.036 0.06 0.11
IMPACT-SP 4.9 (12.3) 0.000 0.32 0.40 –2.1 (10.3) 0.000 –0.14 –0.21
Participation Scale –4.4 (12.2) 0.000 –0.28 –0.36 1.2 (10.1) 0.021 0.08 0.12
USER-Participation
Frequency 1.9 (9.3) 0.000 0.19 0.21 –0.6 (9.4) 0.224 –0.06 –0.06
Restrictions 9.6 (17.8) 0.000 0.49 0.54 –1.0 (16.2) 0.219 –0.05 –0.06
Satisfaction 6.1 (15.6) 0.000 0.36 0.39 0.0 (13.0) 0.979 < –0.01 < –0.01

USER
Physical independence 3.8 (7.4) 0.000 0.32 0.52
Cognitive independence 1.6 (6.1) 0.000 0.20 0.27

A positive score difference for the FAI, the IMPACT-SP and the USER-Participation scales means an increase in the level of participation, while a 
positive score difference for the Participation Scale means a decrease in the level of participation.
ES and SRM ≥ 0.50 are displayed in bold.
SD: standard deviation; FAI: Frenchay Activities Index; IMPACT-SP: Participation subscale of the ICF Measure of Participation and Activities Screener; 
USER-Participation: Utrecht Scale for Evaluation of Rehabilitation-Participation; USER: Utrecht Scale for Evaluation of Rehabilitation.
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Score distributions of all participation measures are shown 
in Table II. There were no floor or ceiling effects, except for 
the USER-Participation Restriction scale on t3 and for the 
IMPACT-SP on t2 and t3, which showed a slight ceiling effect 
(18.7%, 15.4%, and 15.0%, respectively). 

Responsiveness parameters for t1–t2 and for t2–t3 for the 
total group are displayed in Table III. The largest values for 
responsiveness were found between t1 and t2. Responsive-
ness values between t2 and t3 were negligible. SRM values 
were slightly higher than ES values. The USER-Participation 
Restriction scale and the IMPACT-SP showed the highest 
SRM and the USER-Participation Frequency scale showed 
the lowest SRM. 

Responsiveness parameters for the different diagnostic 
groups are shown in Table Iv. The USER-Participation Restric-
tion scale was the most responsive measure in most diagnostic 
groups, while the Participation Scale and the USER-Participa-
tion Frequency scale were least responsive across diagnostic 
groups. ES and SRM values were largest in the brain injury 
group, and smallest in the Chronic pain group. 

DISCUSSION

In this study, the USER-Participation Restriction scale showed 
the highest responsiveness, both in the whole group and in 
different diagnostic groups. 

This is the first study providing data on responsiveness of 
the IMPACT-SP, the Participation Scale and the USER-Partic-
ipation. A few limitations apply to this study. First, an external 
criterion of change in participation was not included, so that it 
was not possible to compute and compare minimal important 
change (MIC) values of these measures. Further research is 
necessary to establish MIC values of the various measures, 
although this methodology itself has not been established yet 
(32). Secondly, there was heterogeneity of administration at t3, 
as part of the questionnaires was computer-administered and 
others were sent by ordinary post. However, it has been found 
that internet and posted paper questionnaires are answered 
similarly (33). Finally, this study was performed in persons 
with mild physical and cognitive limitations. The latter was 

necessary because the study used a self-report questionnaire. 
Further research is necessary to establish the responsiveness 
of these measures in persons with severe disabilities.

The responsiveness of the FAI has been studied previously 
(23) in a stroke population and that study showed a higher re-
sponsiveness of the FAI (ES 0.59) than the present study found 
in the brain injury group (0.46). However, in that study the ES 
was calculated using the absolute value of score differences, 
not taking into account that this score difference can either be a 
decline or an improvement. In the present study some patients 
showed a decrease in the FAI score, resulting in smaller mean 
difference scores and thereby in lower, but more realistic, 
responsiveness values. If we had used the absolute value of 
the score difference to calculate the ES, the value would have 
been 0.66. The reason for this value being somewhat higher 
compared with the study of Schepers et al. (23) might be that 
our sample received a rehabilitation programme compared 
with no rehabilitation programme in the study of Schepers et 
al. In contrast, a recent study in stroke survivors (24) showed 
a slightly lower SRM (0.5) for the FAI than this study (0.63). 
This might be due to the longer intervention period, probably 
causing larger mean differences, in the present study. 

The IMPACT-S, Participation Scale, and the USER-Parti-
cipation were previously tested for reproducibility, which is 
an indirect measure of responsiveness (21). The mean score 
differences of all measures in the present study were larger 
than the smallest detectable change at group level found in 
the reproducibility study, but were smaller than the smallest 
detectable change at individual level. This means that the 
responsiveness of these measures is sufficient for evaluation 
studies, but that caution is needed if they are applied in indi-
vidual patient care.

The responsiveness data for the measures included in this 
study can be compared with data on responsiveness of other 
participation measures that did not fit our selection criteria. 
The responsiveness of the London Handicap Scale (34) was 
examined in persons with progressive multiple sclerosis in 
inpatient rehabilitation (35). A small ES of 0.23 was found, but 
the inpatient setting is not the ideal context to examine respon-
siveness of a participation measure, since different aspects of 

Table Iv. Responsiveness between t1 and t2 of the FAI, IMPACT-SP, Participation Scale and USER-Participation in 5 different diagnostic groups 
(n = 386–395)

Musculoskeletal (n =69) brain injury (n =135–138) Neuromuscular (n =87) Heart condition (n =38–39) Chronic pain (n =58)

ES SRM ES SRM ES SRM ES SRM ES SRM

FAI 0.24 0.31 0.46 0.63 0.31 0.36 0.21 0.32 0.08 0.13
IMPACT-SP 0.27 0.28 0.45 0.54 0.29 0.37 0.39 0.38 0.15 0.22
Participation Scale –0.32 –0.38 –0.30 –0.36 –0.25 –0.31 –0.38 –0.46 –0.29 –0.42
USER-Participation

Frequency 0.27 0.28 0.47 0.49 0.01 0.02 0.09 0.11 –0.10 –0.11
Restrictions 0.56 0.47 0.70 0.79 0.44 0.53 0.58 0.65 0.07 0.08
Satisfaction 0.36 0.35 0.40 0.37 0.33 0.35 0.37 0.44 0.47 0.53

ES: effect size; SRM: standardized response mean; FAI: Frenchay Activities Index; IMPACT-SP: Participation subscale of the ICF Measure of 
Participation and Activities Screener; USER-Participation: Utrecht Scale for Evaluation of Rehabilitation-Participation.
ES and SRM ≥ 0.50 are displayed in bold. 
A positive score difference for the FAI, the IMPACT-SP and the USER-Participation scales means an increase in the level of participation, while a 
positive score difference for the Participation Scale means a decrease in the level of participation.
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participation (like grocery shopping, working, and household 
tasks) are not applicable. The responsiveness of the Impact 
on Participation and Autonomy (IPA) (36) was studied in a 
multi-diagnostic group of 49 persons following an outpatient 
rehabilitation programme with measurements at the start and 3 
months later. Small SRM values (range 0–0.28) were found in 
the whole study group (37). We did not select the IPA for this 
study because it measures another construct, i.e. autonomy, and 
because the questionnaire is relatively difficult to complete. 
The responsiveness of the Participation Measure for Post-Acute 
Care (PM-PAC) (38) was tested in a multi-diagnostic sample 
of 94 patients who were discharged from an inpatient rehabili-
tation programme and of whom 83% received some form of 
outpatient rehabilitation services (39). The PM-PAC showed 
higher SRM values (range 0.65–0.82) than the responsiveness 
values found in the present study (40). We did not include the 
PM-PAC in this study because with a total of 52 items the 
measure is quite long. Furthermore, the PM-PAC includes 
questions on performance and satisfaction, but satisfaction 
is only asked regarding interpersonal relationships and the 
satisfaction items do not make up a separate scale. 

In the study group as a whole, responsiveness parameters were 
small to moderate. Responsiveness parameters for the scales of 
the USER-Participation and the USER are similar. This might 
be due to the heterogeneity of the population. Hetero geneity in 
diagnosis may result in larger SD values of baseline and change 
scores, and thereby in smaller ES and SRM values. Therefore, 
we analysed responsiveness parameters separately for different 
diagnostic groups. The figures were highest in the Brain injury 
group, and lowest in the Musculoskeletal group and the Chronic 
pain group. These differences might be explained by differences 
in the goals, contents and intensity of rehabilitation programmes 
for different diagnostic groups. For example, acceptance of pain 
and maintaining a balance between activity and rest as treatment 
goals in persons with chronic benign pain are more likely to 
result in improvement of satisfaction with participation than in 
a higher frequency of participation. This example underscores 
that more participation is not necessarily better (13). 

The responsiveness parameters were largest for the rehabili-
tation period and negligible for follow up. In The Netherlands, 
there is little financial pressure to limit the duration of rehabili-
tation, so that treatment can continue until the desired level of 
functioning is reached. A further improvement of participation 
after finishing the rehabilitation programme was nevertheless 
expected because patients might have less time and energy 
to participate during the rehabilitation programme itself, but 
such an improvement was not found. In retrospect, this might 
be attributed to the long duration and gradually decreasing 
intensity of outpatient rehabilitation in The Netherlands, so 
that most patients might already have reached their desired 
level of participation and treatment frequency is already low 
at the moment of discharge. If so, the stability of participation 
scores during the follow-up period might imply that patients 
are able to maintain their level of participation after finishing 
the rehabilitation programme. 
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