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Abstract

Objective: To determine differences in participation problems between diagnostic groups and to examine diagnosis as a determinant of participa-

tion with and without statistically accounting for confounders.

Design: Secondary analyses of data from 8 studies.

Setting: Community, the Netherlands.

Participants: Participants (N=1735) in diagnostic groups: stroke (n=534), subarachnoid hemorrhage (n=104), other acquired brain injury (n=163),

progressive neurologic diseases (n=112), acute coronary syndrome (n=536), and spinal cord injury (n=286).

Interventions: Not applicable.

Main Outcome Measures: Participation was measured with the Utrecht Scale for Evaluation of Rehabilitation-Participation. This measure has 3

scales: Restrictions, Satisfaction, and Frequency. In this study, scores were also computed for 3 domains across these scales: Productivity, Leisure,

and Social. Scores ranged from 0 (worst) up to 100 (best). Possible confounders were age, sex, level of education, marital status, and time since

onset of the condition.

Results: Significant differences were found in levels of participation between diagnostic groups. Individuals with acute coronary syn-

drome showed better participation scores in all scales and domains compared with most or all other diagnostic groups, except for the

Social domain. Individuals with progressive neurologic diseases showed the lowest (worst) Restriction and Satisfaction scores, whereas

those with stroke showed the lowest Frequency scores. After correcting for confounders, diagnosis explained significant proportions of

the variance of participation (Frequency, 6.4%; Restrictions, 15.1%; Satisfaction, 5.1%; Productivity, 13.2%; Leisure, 13.8%; Social,

6.9%).

Conclusions: Participation problems occurred in all 6 diagnostic groups within this study. Differences were found in participation between diag-

nostic groups, demonstrating diagnosis-specific participation profiles, including after correcting for confounders.

Archives of Physical Medicine and Rehabilitation 2021;102:1735−45

� 2021 The Authors. Published by Elsevier Inc. on behalf of The American Congress of Rehabilitation Medicine. This is an open access article

under the CC BY license (http://creativecommons.org/licenses/by/4.0/)
Supported by ZonMW (project no. 630000004).

Disclosures: none.

0003-9993/$36 - see front matter � 2021 The Authors. Published by Elsevier In

an open access article under the CC BY license (http://creativecommons.org/lice

https://doi.org/10.1016/j.apmr.2021.02.024
c. on behalf of The American Congress of Rehabilitation Medicine. This is

nses/by/4.0/)

http://crossmark.crossref.org/dialog/?doi=10.1016/j.apmr.2021.02.024&domain=pdf
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1016/j.apmr.2021.02.024
http://www.archives-pmr.org
https://doi.org/


1736 T.I. Mol et al
Participation is defined as an individual’s involvement in life sit-

uations in the International Classification of Functioning, Disabil-

ity and Health (ICF). Participation is considered a human right

and has evolved as one of the core outcomes of rehabilitation serv-

ices.1-3 Although supporting participation is embedded in rehabili-

tation practices, levels of participation are relatively low among

individuals with a chronic illness or disability.3 Previous studies

on participation problems among individuals with spinal cord

injury (SCI), stroke, subarachnoid hemorrhage (SAH), and spinal

muscular atrophy (SMA) identified problems in participation

domains such as mobility, education, work, recreation, leisure,

sports, and partner relationships.4-9 This makes it of great impor-

tance for rehabilitation practices to understand the key determi-

nants of participation.2

According to the ICF, participation is influenced by the

interaction between the health condition, impairments, activi-

ties, and personal and environmental factors.10,11 Facilitators of

participation in all settings were mostly found in social support

and assistive technical devices, whereas barriers were often

found in factors such as transportation modalities.2,4 In the

rehabilitation setting, positive associations were found between

factors such as increased mobility, social relations and support,

transportation, and good communication with increased levels

of participation.12-15 Furthermore, health condition-related fac-

tors associated with participation are age at diagnosis, comor-

bidity, level of activity after diagnosis, severity of diagnosis,

and time since onset.3,7 Lastly, according the ICF, personal fac-

tors also influence participation.10 Age was found to be a pre-

dictor for participation levels after stroke.16

Little is known about the effect of diagnosis on participa-

tion. Studies which have evaluated participation after rehabili-

tation usually focused on one specific diagnosis or diagnostic

group. Very few studies17-19 were found in which levels of

participation restrictions and satisfaction were compared across

diagnostic groups. Therefore, it is not known whether partici-

pation problems are similar across diagnostic groups or if spe-

cific problems occur in diagnostic groups. Such knowledge

could be useful for formulating specific rehabilitation goals for

each diagnostic group.

Therefore, the aim of this study was to determine associa-

tions between diagnostic groups and participation patterns in

terms of key domains. Demographic factors can be confound-

ers of the association between type of condition and participa-

tion. Because differences in demographic factors were found

across the diagnostic groups, analyses were done with and

without statistically accounting for the available confounders

of age, sex, level of education, marital status, and time since

diagnosis.
List of abbreviations:

ABI acquired brain injury

ACS acute coronary syndrome

ANOVA analysis of variance

ICF International Classification of Functioning,

Disability and Health

NEU neurologic and neuromuscular diseases

SAH subarachnoid hemorrhage

SCI spinal cord injury

USER-Participation Utrecht Scale of Evaluation of Rehabilitation

for Participation
Methods

This study was a secondary analysis of studies that used the

Utrecht Scale Evaluation Rehabilitation for Participation (USER-

Participation).

Study selection

Studies were identified from the literature between October 2018

and January 2019. There was no timeframe for included studies;

the first validation study was published in 2011. Criteria for inclu-

sion were that the study was an original research study in which

participation was measured with the USER-Participation in a

health care setting and that the study was performed in the Nether-

lands. Twelve studies were identified. The corresponding authors

were invited to make their dataset available. Two datasets were

not available.20,21 Another study analyzed data from partners of

patients with stroke and was excluded for that reason.22 Nine data-

sets were sent through a secured data transfer to the first author

and warehoused in a secured digital environment.
Selection of participants

Five datasets consisted of longitudinal data. For those, the last fol-

low-up measurement was used because that measurement reflected

the chronic situation the best. Included datasets were merged into

a single dataset (N=2432). Participants with similar diagnoses

were merged into homogenous diagnostic groups. Participants

were eliminated if USER-Participation scale scores could not be

computed owing to missing item scores (n=476), if the partic-

ipant’s diagnosis was not evident (n=128), or if it was not possible

to form a homogenous diagnostic group of reasonable size

(chronic pain, n=64;23 visual impairment, n=2924). A total of 1735

participants from 8 different studies were included. Included stud-

ies are displayed in appendix 1 and table 1.8,9,23,25-29
Instrument

The USER-Participation is a measure with 3 scales: Frequency

of Participation, Participation Restrictions, and Satisfaction

with Participation. Reproducibility of the 3 scales was moder-

ate to good.30 The USER-Participation showed good concur-

rent validity and responsiveness in a prospective study.23

Scores on all scales did not show strong intercorrelations,

which demonstrates the usefulness of the separate scales.31

The Restriction and Satisfaction scales fitted the Rasch model

after minor adjustments. For the Frequency scale, Rasch analy-

sis was considered not applicable.32

The Frequency scale consists of 11 questions on the fre-

quency of performance of activities such as housekeeping, vis-

iting friends, or work. Four items are scored in hours per

week “as usual” and the remaining 7 items are scored in fre-

quency of performance in the previous 4 weeks. Scores are

rated with a 6-point scale from 0 (none/never) to 5 (≥36h or

≥19 times). The Restriction scale consists of 11 items similar

to those in the Frequency scale but asks questions on experi-

enced Restrictions rated with a 4-point scale from 0 (not pos-

sible) to 3 (without difficulty). The Satisfaction scale consists

of 10 items related to how satisfied one is with the activities

scored above, rated with a 5-point scale from 0 (very dissatis-

fied) to 4 (very satisfied). For each scale, a total score is com-

puted with a theoretical range from 0 (very poor participation)
www.archives-pmr.org
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Table 1 Diagnostic groups created from 8 included datasets

Original Study Diagnosis

Participants in

Selected Studies, n*

Current Study

Diagnostic Group

Participants Per

Diagnostic Group, n

Brain tumor

Other brain injury (traumatic

brain injury, meningitis, and other)

13526

2823
ABIy 163

Stroke 32428

10529

10523

Strokez 534

SMA

Progressive NEU

628

5023
Progressive

NEU

120

SAH 1049 SAH 104

ACS 53627 ACS 536

SCI 26725

1923
SCI 286

Total 1735

* Number of participants after removing participants without follow-up, participants with an unclear diagnosis, and diagnostic groups that were too

small (<100).
y Without stroke and SAH.
z Without SAH.
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to 100 (excellent participation). Despite this equal range,

scores are not directly comparable across scales because it is

easier to reach the maximum score on the Restrictions scale

(indicating no restrictions) compared with the Frequency scale

(indicating the maximum frequency for all activities, which is

impossible).

To analyze differences with respect to participation domains,

we grouped all similar items into 3 new domains: (1) Productivity,

including paid work, unpaid work, education, and housekeeping;

(2) Leisure, including transportation, physical exercise, going out,

outdoor activities, and leisure indoors; and (3) Social, including

relationships with partner, family, and friends. Such a distinction

is theoretically founded in the ICF (chapters 7, 8, and 9),2,33

respectively, and has been confirmed in empirical research.34,35

For each domain, a total score was computed that ranged from 0

to 100. This novel structure of the USER-Participation is shown in

figure 1.

Possible confounders included age, sex, marital status, level of

education, and time since onset. Marital status was recoded as sin-

gle (never married, divorced, or widowed) or partnered (married,

cohabitating, or in a relationship). Level of education was coded

as low or high, with high indicating that the participant completed

high school, college, or university.
Fig 1 USER-Participation: the 31 questio
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Statistical analyses

In 2 studies,9,23 the preliminary version of the USER-Participation

was used. A standard recoding procedure for this situation was

applied to convert the scores into scores from the final version of

the USER-Participation, as shown in appendix 2.36 Analyses were

performed using IBM SPSS Statistics, version 25.a

Descriptive analyses were used to describe characteristics of

the participants and the distributions of the participation scores in

the various diagnostic groups. One-way analysis of variance

(ANOVA) was used to determine whether there were statistical

differences between the levels of participation, in both scales and

domains, between the diagnostic groups. Pairwise comparisons

between diagnostic groups were performed using the Bonferroni

correction. Differences were considered statistically significant in

case of P values <.05. Finally, multiple regression analyses were

used to determine whether diagnostic groups still explained vari-

ance in levels of participation after correcting for confounders.

The variable diagnostic group was entered as a series of dummy

variables and added in a separate block from the confounders. In

the first model, possible confounders were added. In model 2, all

dummy diagnostic groups were added with stroke as the reference

category.
ns divided over the scales and domains.
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Table 2 Characteristics of included patients

Characteristics Total Stroke SCI SAH ABI NEU ACS

No. of Participants (N=1735) (n=534) (n=286) (n=104) (n=163) (n=112) (n=536)

Sex, %

Male 64 62.9 72.7 34.6 28.8 42 81.3

Female 36 37.1 27.3 65.4 71.2 58 18.7

Educational level, %

Low 56.6 67.8 30.4 69.2 54 50 59.1

High 37.5 29 68.9 27.9 39.9 45.5 28.7

Missing 5.9 3.2 .7 2.9 6.1 4.5 12.1

Marital status, %

Single 24.1 25.8 38.1 14.4 28.2 31.3 14.2

Partnered 69.6 73.6 61.9 52.9 69.3 66.1 73.7

Missing 6.3 .6 0 32.7 2.5 2.7 2.1

Age, mean § SD, y 57.6§12.8 63§12.8 47.9§9.2 55.6§11.8 57.1§13.4 46.6§15.6 60.3§8.9

Inclusion source, %

Hospital 70.6 72.7 0 100 82.8 55.4 100

Rehabilitation center 29.4 27.3 100 0 17.2 44.6 0

Time since onset of condition,

mean § SD, y

6.7§11 1.9§1.2 22.7§10.2 .9§.3 2.9§1.7 22.1§20.1 1.8§.5
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Results

The stroke (n=534) and acute coronary syndrome (ACS) (n=536)

groups included the highest number of participants, and the SAH

group included the lowest number (n=104). Participants with SCI

had a higher level of education compared with the other diagnostic

groups. In the SCI and ACS groups, most participants were men,

whereas the acquired brain injury (ABI) group consisted mainly of

women. Furthermore, differences were present in the time

between onset of condition and the study. Individuals with SCI

and progressive neurologic and neuromuscular diseases (NEU)

showed a long time since diagnosis compared with the other

groups, especially SAH, with less than 1 year since diagnosis.

Information on characteristics of the participants can be found in

table 2.
Total sample

The Frequency scale showed a mean score § SD of 32§11.6. The

highest score on the Frequency scale was 68 (out of a possible

score of 100). The Restrictions scale showed a mean score of

80.6§22.3, and 33.3% (n=561) of the participants had the maxi-

mum score of 100. The mean score on the Satisfaction scale was

69§18.2, and 2.8% (n=47) of the participants showed the maxi-

mum score of 100.

With respect to the participation domains, levels of partici-

pation were highest in the Social domain. The lowest scores

were found in the Productivity domain. In all domains, a max-

imum score of 100 was reported by .1% or .2% (n = 1 or 2)

of the participants.
Differences between diagnostic groups without
correction for confounders

The range between the lowest and the highest mean Frequency

scores per diagnostic group was <1 SD. This range was much

wider for the Restriction and Satisfaction scales, which indicates

that diagnostic groups score more similar on Frequency. With

respect to the participation domains, within the Productivity and
Leisure domains, the range between the lowest and highest scores

was almost 2 SDs. In the Social domain, this range was <1 SD,

which indicates that diagnostic groups score more similarly in the

Social domain. An overview of all scores can be found in table 3

and figures 2 and 3.

The one-way ANOVA analyses indicated significant differ-

ences between diagnostic groups in all scales and domains.

Individuals with NEU and ACS showed the most significant

differences with other diagnostic groups, with the ACS group

scoring higher and the NEU group scoring lower than the

other diagnostic groups. These differences were not consistent

across all scales. For example, participants with ABI and SAH

showed similar scores on the Frequency and Satisfaction

scales, but participants with ABI showed much higher scores

on the Restrictions scale compared with individuals with SAH.

Furthermore, participants with ABI showed similar scores in

Satisfaction compared with individuals with SCI, whereas par-

ticipants with SCI scored much lower on the Restrictions scale

and the Productivity and Leisure domains than participants

with ABI. All outcomes are displayed in table 3.
Differences in levels of participation between
diagnostic groups with correction for confounders

After correcting for the confounders age, sex, educational level,

marital status, and time since onset, diagnosis still explained sig-

nificant proportions of the variance in participation scores. Diag-

nosis explained the most variance (15.1%) of the Restriction scale

scores and the least variance (5.1%) of the Satisfaction scale

scores (table 4).
Discussion

In this study, we found differences in levels of participation

between individuals with different diagnoses, thereby showing

diagnosis-specific participation profiles. We found that partici-

pants with ACS showed the highest levels of participation and
www.archives-pmr.org
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Table 3 Total participation scores within the diagnostic groups

Scales

Total

(N=1735)

Stroke

(n=534)

SCI

(n=286)

SAH

(n=104)

ABI

(n=163)

NEU

(n=112)

ACS

(n=536)

Frequency, mean § SD

N

Restrictions, mean § SD

N

32.7§11.6 29.4§12.3Sc,A,H 33.4§10.4H,St 30.1§11.4H 32.8§10.9St,H 30.4§12H 36.3§10St,Sc,Sa,A,N

1702 532 286 87 163 99 535

80.6§22.3 77.5§22Sa,N,H 76.4§19N,H 68.5§24.6A,N,H 81.1§21.1Sa,N,H 52.2§25.1St,Sc,Sa,A, H 94.6§11.5St,Sc,Sa,A,N

1699 527 284 101 159 112 516

Satisfaction, mean § SD

N

69.0§18.2 66.7§18.5N,H 68.8§15.6N,H 65.5§22.8N,H 68§20.5N, H 56.3§18.8St,Sc,Sa,A,H 74.6§15.4St,Sc,Sa,A,N

1696 511 283 96 152 110 526

Domains

Productivity, mean § SD

N

53§18.3 49.2§18.4N,H 47.2§17A,N,H 42.1§20.9A,H 53.6§18.8Sc,Sa,N,H 38§17.4St,Sc,A,H 64.1§11.7St,Sc,Sa,A,N

1494 459 279 69 137 81 469

Leisure, mean § SD

N

63.2§17.2 60.7§17.5Sa,N,H 60.3§13.9Sa,N,H 50.9§20.7St,Sc,A,H 62.4§18.2Sa,N,H 44.2§18St,Sc,A,H 72.7§11.3St,Sc,Sa,A,N

1529 465 273 61 146 95 489

Social, mean § SD 71.2§12.5 69.6§13.8Sc,N,H 73.6§11.1St, N 71.7§12N 72.3§13.9N 61.9§15.2St,Sc,Sa, A,H 72.9§9.6St,N

N 1597 493 280 78 148 99 499

NOTE. Groups were compared with the 1-way ANOVA test. All significant differences are identified with: A (ABI), H (ACS), N (NEU), Sa (SAH), Sc (SCI),

and St (stroke). All scores ranged from 0 (worst) to 100 (best).
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participants with NEU the lowest. Overall, the most participation

problems occurred in the Productivity domain and the least in the

Social domain. Individuals with ACS showed a contradictory pro-

file, with high scores in all participation domains, compared with

more fluctuation in the scoring in other diagnostic groups. After

correcting for confounders, diagnosis still explained significant

proportions of the variance of participation.
Differences between diagnostic groups

Only a few studies were found in which comparisons between

diagnostic groups were made concerning participation levels. In

contrast with our results, 1 study using the Impact on Participation

and Autonomy scale found more participation problems among

participants with stroke compared with individuals with SCI or

neuromuscular diseases.17 This variance could possibly be
0 10

Stroke

Spinal Cord Injury

Subarachnoidal haemorrhage

other Acquired Brain Injury

progressive Neurological en Neuromuscular diseases

Acute Coronary Syndrome

Sa�sfac�o

*Higher scores mean be�er levels of pa

Fig 2 Total participation scores in the sca
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explained by a difference in sampling frames; patients in that

study were recruited through rehabilitation hospitals18 vs recruit-

ment through acute hospitals in our study. Also, the diagnostic

groups in the other study were small (21-31 participants each),18

which increases the risk of type 1 error.

In agreement with our results, a study using the World

Health Organization Disability Assessment Schedule 2.0

showed lower levels of participation for individuals with neu-

rologic diseases compared with individuals with circulatory

diseases.18,19 However, it is unclear whether the group of cir-

culatory diseases included both patients with stroke and

patients with ACS. Furthermore, in our study, the neurologic

diseases category consisted of individuals with progressive

NEU. In the comparison study, the neurologic diseases cate-

gory included individuals with spina bifida, Parkinson disease,

and Guillain Barre syndrome.18,19
20 30 40 50 60 70 80 90 100

n Scale Restric�on Scale Frequency Scale

r�cipa�on. 

les for the different diagnostic groups.
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Fig 3 Total participation scores in the domains for the different diagnostic groups.
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Differences in levels of participation between diagnostic

groups will, to a large degree, be attributable to differences in

physical, cognitive, and behavioral impairments resulting from the

respective conditions.37,38 For example, high independence in

activities of daily living was associated with higher levels of
Table 4 Influence of diagnosis on participation scales and domains afte

Model 1 Model 2

Scales R2 R Change P Value Diagn

Frequency .066 .064 <.001 ACS (<
Restrictions .145 .151 <.001 SCI (.

SAH (

ABI (

NEU (

ACS (

Satisfaction .026 .051 <.001 SCI (.

NEU (

ACS (

Domains

Productivity .106 .132 <.001 SAH (

ABI (

NEU (

ACS (

Leisure .088 .138 <.001 SAH (

NEU (

ACS (

Social .016 .069 <.001 SCI (<
NEU (

ACS (

NOTE. Assesed with linear multiple regression analyses. Two models were add

status, and time since injury. The second block was all diagnostic groups as d

ries were the 3 participation scales and the 3 participation domains.
participation,29 whereas cognitive limitations were associated

with lower levels of participation.23 Lower motor skills and higher

levels of depression for individuals with SMA also resulted in

lower levels of participation.26 Lastly, individuals with paraplegia

showed higher levels of participation in most participation
r correcting for confounders, with stroke as reference category

osis With Significant B B 95% Confidence Interval

.001) 6.7 5.3-8.1

048)

.001)

.003)

<.001)
<.001)

4.3

−8.1
5.3

−19.7
15.9

.03-8.5

−12.8 to −3.4
1.8-8.9

−24.9 to −14.6
13.5-18.3

024)

.002)

<.001)

4.6

−7.6
7.8

.6-8.5

−12.4 to −2.8
5.6-10.1

<.001)
.002)

<.001)
<.001)

−8.7
5.2

−11.5
13.5

−13.4 to −4.1
1.9-8.5

−16.4 to −6.7
11.4-15.7

<.001)
<.001)
<.001)

−11.2
−14
11.7

−16.1 to −6.4
−18.3 to −9.7
9.6-13.7

.001)

.004)

<.001)

8.6

-4.9

3.9

5.8-11.4

−8.3 to −1.5
2.3-5.5

ed, the first with the confounders of age, sex, level of education, marital

ummy variables and with stroke as a reference category. Outcome catego-
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domains compared with individuals with tetraplegia.28 A Swiss

study also showed associations between severity of the SCI and

lower levels of participation.39 We could not take these physical,

cognitive, and behavioral factors into account in the current study,

however, because these were measured with different scales in the

included studies.

According to our study, individuals with ACS showed the

highest levels of participation in all scales and in 2 domains

(Leisure and Productivity). Individuals with SCI showed the

highest score in the Social domain. Those 2 diagnostic groups

often express with only physical impairments. As for individu-

als in the NEU diagnostic group, our study showed lower lev-

els of participation compared with other diagnostic groups.

Progressive NEU often appear with physical, behavioral, and

cognitive impairments, as well as a continuously changing

health situation. This may explain the lower levels of partici-

pation in this group found in this study.40-42 This same combi-

nation of impairments was found in a study with individuals

with traumatic ABI. Almost half of the individuals in that

study experienced physical problems in combination with cog-

nitive, behavioral, and social problems or impairments. This

combination of impairments could explain lower levels of par-

ticipation for these diagnostic groups compared with individu-

als with SCI or ACS.43
Patterns in domain scores

Our analyses showed that diagnoses appear to have more influence

on an individual’s productivity level and leisure score and less on

their social participation levels. To compare with other studies, 1

study also found differences in perceived restrictions in the social

relations between diagnostic groups to be smaller compared with

the perceived restrictions in the Autonomy Indoors, and Work and

Education domains,18 which are related to the Productivity and

Leisure domains. A study on health-related quality of life demon-

strated major differences in physical functioning between 4 diag-

nostic groups (SCI, ABI, NEU, chronic pain). That same study

also evaluated social functioning of those diagnostic groups and

found that outcome scores were closely related to each other.44 A

validation study of a measurement instrument for participation38

was partially in agreement with our study results. Disease charac-

teristics, wherein functional status showed a stronger correlation

with the Productivity domain compared with the Social domain.

In contradiction with our results was that they found that the

Social, Functional, and Community domains were all influenced

by an individual’s functional status, which is often influenced by

diagnosis.38

Apparently, the level of social participation is less influ-

enced by only diagnosis compared with the other domains.

Apparent from our study results is that individuals in all diag-

nostic groups do not experience many problems with social

contacts or visits. A possible explanation for this could be that

an individual does not have to leave their house for social

contact. Another explanation for diagnosis having less influ-

ence on social participation is that other influences of personal

and environmental factors, alongside the health condition

itself,45 are often underestimated.46 It can be argued that this

would influence the other domains of participation as well. A

decrease in levels of social participation was correlated with

the social role of a person,17 instead of diagnosis or

impairment. A study on individuals with stroke determined

mood as the major predictor for social-based participation.47
www.archives-pmr.org
Lastly, social support is experienced as a facilitator for higher

levels of participation.2,5
Implications

Our results showed that participation problems occur in all diag-

nostic groups and may support the statement that rehabilitation

specialists must maintain a focus on a patient’s participation and

role in life (ie, being a mother) during the whole trajectory. Partic-

ipation is a complex construct with multiple domains. For clinical

practice, it would be recommended to measure different domains

of participation to ensure that all aspects of an individual’s partici-

pation are apparent. This means specified questions concerning all

important domains.
Study limitations

The number of participants per diagnostic group differed. Small

groups were less likely to show significant differences with other

groups compared with larger groups, which could obscure differen-

ces between some of the diagnostic groups in this study. We were

dependent on what data were collected, which differed between

studies. We could not take levels of impairments and comorbidities

into account, as well as a limited number of personal factors.

The USER-Participation is a validated tool used throughout

Dutch health care. For this study, we did not add or omit any ques-

tions, but we did calculate 3 new domain scores: Productivity, Lei-

sure, and Social. Such a distinction was theoretically founded in

the ICF because these domains relate to ICF activities and partici-

pation (chapter 7, 8, and 9).2,33 In addition, empirical evidence for

this distinction has been found in other research on participation

measures.34,35 Nevertheless, validity and reliability are recom-

mended to confirm this new scoring system concerning the Func-

tional, Leisure, and Social domains. Lastly, only datasets of

studies conducted in the Netherlands and of authors willing to

share their datasets were used. This means that the outcomes of

this study apply only to the Dutch situation. More research needs

to be done to compare participation outcomes internationally

through different domains.
Conclusions

In conclusion, the results of this study indicate clear differences in

levels of participation between different diagnostic groups. Indi-

viduals with ACS reported higher levels of participation compared

with other diagnostic groups. Individuals with NEU reported the

lowest levels of participation. However, diagnosis appears to have

less influence on social participation compared with productivity

and leisure. The diagnosis-specific participation profiles described

in this study could provide a context for rehabilitation professio-

nals to set diagnosis-specific participation goals.
Supplier
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Keywords

Diagnosis; Patient Reported Outcome Measure; Rehabilitation;

Social participation

http://www.archives-pmr.org


1742 T.I. Mol et al
Corresponding author

Marcel W.M. Post, PhD, De Hoogstraat Rehabilitation, Center of Excellence for Rehabilitation Medicine, Rembrandtkade 10, Utrecht

3583 TM, the Netherlands. E-mail address: m.post@dehoogstraat.nl.
Appendix 1. Overview of All Included Studies

Sample Size and Measurement Moments
Study Name or

Diagnostic Group
 Main Inclusion Criteria
Demographic

Characteristics
and Time Point Used in

the Current Study
 Disease Characteristics
Restore4Stroke

Cohort study28

Patients admitted to

general hospitals with

clinically confirmed

stroke within the past

7 d; age ≥18 y
390 participants;

mean age, 67.4 y; 71%

were discharged to

their home, 15.1% to

a rehabilitation

center, and 13.8% to a

nursing home
T1: within 1 wk after

stroke

T2: 2 mo poststroke

T3: 6 mo poststroke

T4: 12 mo poststroke

T5: 24 mo poststroke
Ischemic stroke: 93.2%

Left hemisphere:

40.6%

Median Barthel Index

at 6 mo: 20 (range, 4-

20 mo)

Median MoCA at 6 mo:

25 (range, 9-30)
ALLRISC cross-

sectional study25

Former patients of SCI

rehabilitation centers,

wheelchair users,

>10 years post-SCI,
and age ≥18 y
292 participants

Mean age, 48.4 y

73.6% male
Cross-sectional study

design

Mean time § SD: 24§
9 y post-SCI
Tetraplegia: 40.4%

Motor complete SCI:

81.9%
Cerebral

meningioma26

Patients who underwent

operation at the

University Medical

Center Utrecht

between 2007 and

2009, age ≥18 y
194 participants

Mean age, 59.1 y

22% male
Cross-sectional study

design

Mean time § SD:

32.6§10.6 mo

postsurgery
WHO classification:

Grade 1: 86%

Grade 2: 17%

Grade 3: 2%

Complete resection:

71%
Restore4Stroke Self-

Management29

Patients with

symptomatic stroke

and participation

problems, age ≥18 y
113 participants

Mean age, 57 y

52.2% male
T1: 1-2 y poststroke, at

the end of the

intervention

T2: 3 mo after the end

of the intervention

T3: 9 mo after the end

of the intervention

(Mean time: 27.8 mo

poststroke)
Infarction: 82.7%

Right hemisphere:

45%

Barthel Index: 18.7
Validation USER-

Participation23

Multidiagnostic group of

outpatient

rehabilitation patients

aged ≥18 y
395 participants

Mean age, 52.1 y

53.4% male
T1: within the first 2 wk

after rehabilitation

T2: at the end of

rehabilitation

T3: 4 mo after

rehabilitation

(Mean time:

13.5 mo

postdiagnosis)
Musculoskeletal: 17.5%

Brain Injury: 34.9%

Neurological diseases:

22%

Chronic pain injury:

14.7%

Heart failure: 9.9%

Other: 1%
SAH9
 Patients treated at the

University Medical

Center Utrecht, ADL

independent, age ≥18
y

120 patients

Mean age, 54.8 y

45.2% male
T1: 3 mo post-SAH

T2: 6 mo post-SAH

T3: 12 mo post-SAH

(Mean time § SD:

10.5§3.5 mo post-

SAH)
WFNS score on

admission:

I: 58%

II: 26%

III-V: 14%

Unknown: 2%
SMA8
 Outpatients of the

University Medical

Center Utrecht, age

≥18 y
62 participants

Mean age, 43 y

45% male
Cross-sectional (no

timeframe available)
Type of SMA:

Type 1: 6.5%

Type 2: 33.8%

Type 3a: 21%

Type 3b: 32.3%
(continued on next page)
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(Continued)
Study Name or

Diagnostic Group
ww.archives-pmr.org
Main Inclusion Criteria
Sample Size and

Demographic

Characteristics
Measurement Moments

and Time Point Used in

the Current Study
 Disease Characteristics

Type 4: 6.4%

MHFSE score median

3.5 (range, 0-66)
OPTICARE27
 Patients with ACS

referred for a cardiac

rehabilitation

program, age ≥18 y
740 participants

Mean age, 57 y

81.1% male
T1: 3 mo after the start

of the program

T2: 12 mo after the

start of the program

(end of the program)

T3: 18 mo after the

start of the program (6

mo after the program)
Therapeutic

intervention:

No revascularization:

8%

Percutaneous coronary

intervention: 77.6%

Coronary artery bypass

graft: 14.5%
Abbreviations: ADL, activities of daily living; HFMSE, Expanded Hammersmith Functional Motor Scale; MoCA, Montreal Cognitive Assessment; SMA, spi-

nal muscular atrophy; WHO, World Health Organization, WFNS, World Federation of Neurological Surgeons scales.
Appendix 2. Short Summary: Converting the Old Version of the USER-Participation to the
New Version

- Items removed in the new version will not be calculated.

- Items added in the new version will be taken as missing.

- Items split into 2 items in the new version will be calculated 2 times.

- Items merged into 1 item in the new version will be calculated by the mean score of both.

Agreement between the old version and the new version

Difference in Scores, Intraclass Correlation
Scale
 Mean § SD
 Effect Size
 Coefficient
 P Value
Frequency scale
 2.40§2.09
 .22
 .982
 <.001

Restriction scale
 0.29§1.37
 .02
 .997
 <.001

Satisfaction scale
 −2.82§4.83
 .21
 .947
 <.001
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