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Joris A. de Graafa, Eline J. Volkersa, Vera P.M. Schepers a,b, Johanna M.A. Visser-Meily a,b, and Marcel W. 
M. Post a,c

aCenter of Excellence for Rehabilitation Medicine, UMC Utrecht Brain Center, University Medical Center Utrecht and De Hoogstraat 
Rehabilitation, Utrecht, The Netherlands; bDepartment of Rehabilitation, Physical Therapy Science & Sports, UMC Utrecht Brain Center, 
University Medical Center Utrecht, The Netherlands; cUniversity of Groningen, University Medical Center Groningen, Center for Rehabilitation, 
Department of Rehabilitation Medicine, Groningen, The Netherlands

ABSTRACT
Background:: The Utrecht Scale for Evaluation of Rehabilitation-Participation Restrictions scale 
(USER-P-R) is a promising patient-reported outcome measure, but has currently not been validated 
in a hospital-based stroke population.
Objective: To examine psychometric properties of the USER-P-R in a hospital-based stroke popula
tion 3 months after stroke onset.
Methods: Cross-sectional study including 359 individuals with stroke recruited through 6 Dutch 
hospitals. The USER-P-R, EuroQol 5-dimensional 5-level questionnaire (EQ-5D-5 L), Patient Reported 
Outcomes Measurement Information System 10-Question Global Health Short Form (PROMIS-10), 
modified Rankin Scale (mRS) and two items on perceived decrease in health and activities post-stroke 
were administered in a telephone interview 3 months after stroke. The internal consistency, distribu
tion, floor/ceiling effects, convergent validity and discriminant ability of the USER-P-R were calculated.
Results: Of all participants, 96.9% were living at home and 50.9% experienced no or minimal 
disabilities (mRS 0–1). The USER-P-R showed high internal consistency (α = 0.90) and a non-normal 
left-skewed distribution with a ceiling effect (21.4% maximum scores). A substantial proportion of 
participants with minimal disabilities (mRS 1) experienced restrictions on USER-P-R items (range 
11.9–48.5%). The USER-P-R correlated strongly with the EQ-5D-5 L, PROMIS-10 and mRS. The USER- 
P-R showed excellent discriminant ability in more severely affected individuals with stroke, whereas 
its discriminant ability in less affected individuals was moderate.
Conclusions: The USER-P-R shows good measurement properties and provides additional patient- 
reported information, proving its usefulness as an instrument to evaluate participation after 
3 months in a hospital-based stroke population.
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Introduction
Stroke is a major cause of morbidity and mortality 
worldwide.1 Due to advances in acute stroke care, 
such as intra-arterial thrombectomy, more indivi
duals nowadays survive this event, but they may 
have to deal with chronic impairments after 
stroke.1 Stroke patients may experience restrictions 
across multiple participation domains, such as 
work and leisure activities. The International 
Classification of Functioning, Disability and 
Health (ICF) is a framework for the classification 
of health-related functional domains that defines 
participation restrictions as ‘problems an individual 
may have in involvement in life situations.’2 

Measuring participation in daily and social activ
ities after stroke provides clinicians with valuable 

person-centered information on the impact of 
stroke on daily life, and promotes individually tai
lored goal-setting and shared decision making dur
ing neurorehabilitation.3

Nevertheless, participation measures are not yet 
incorporated in current stroke audits or core outcome 
sets.4 The modified Rankin Scale (mRS) remains the 
most commonly used assessment scale in clinical 
stroke care and stroke research, although it does not 
capture all aspects of outcome that are important to 
patients.5 The use of patient-reported outcome mea
sures (PROMs) in stroke care is increasing,6 but most 
of these PROMs are health-related quality of life ques
tionnaires (such as the EuroQol), which do not pro
vide very specific information on participation in 
daily and social activities. In addition, the lack of 
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consensus on the preferred participation measure 
may hamper regular assessment of participation.7 

Validation of participation measures commonly 
used for stroke patients, such as the Utrecht Scale 
for Evaluation of Rehabilitation-Participation (USER- 
Participation), could lead to further implementation 
of regular participation assessments in clinical stroke 
practice and stroke research.6

The USER-Participation is a suitable measure 
to capture the multidimensional concept of par
ticipation as described in the ICF, as the items of 
the USER-Participation are based on the 
Participation chapters of the ICF.8 The USER- 
Participation is a commonly used tool through
out Dutch stroke care and provides relevant 
information for clinical purposes, for example 
supporting individually tailored goal-setting dur
ing rehabilitation after stroke.9 Recently, an 
expert panel advocated the use of the USER- 
Participation to measure participation as part 
of a minimum dataset of outcome measures to 
monitor recovery in patients with acquired brain 
injury.10 Feasibility of the USER-Participation in 
stroke rehabilitation patients has been shown,11 

and may further improve by reducing the length 
of the questionnaire and focusing on participa
tion restrictions. The Restrictions scale of the 
USER-Participation (USER-P-R) assesses restric
tions of participation experienced, and com
prises 11 items on restrictions experienced in e. 
g. work, household activities and social 
interaction.12 Previous studies of the USER-P-R 
in stroke rehabilitation populations showed good 
internal consistency,12–14 strong correlation with 
the ICF Measure of Activities and Participation- 
Screener (IMPACT-S)12,13 and the Impact on 
Participation and Autonomy (IPA),15 and better 
responsiveness than the Frenchay Activities 
Index and IMPACT-S.8

In summary, the USER-P-R is a promising PROM 
to evaluate participation restrictions, but has cur
rently only been validated in stroke rehabilitation 
settings. However, most people with stroke return 
home directly after hospital discharge without refer
ral for inpatient rehabilitation treatment. Further 
validation of the USER-P-R in hospital-based stroke 
populations is needed to expand its applicability to 
all people with stroke regardless of discharge desti
nation. Therefore, we examined the internal 

consistency, convergent validity and discriminant 
validity of the USER-P-R in a hospital-based stroke 
population 3 months after stroke onset.

Methods

Study design

This was a cross-sectional validation study. 
Recruitment took place in six Dutch hospitals 
between September 2017 and September 2018. 
Individuals who had suffered a stroke and were 
admitted to one of the participating hospitals were 
eligible for inclusion. No exclusion criteria were 
applied in this study. All eligible individuals 
received a letter informing them about this study, 
after which informed consent was acquired. The 
mRS16 and all questionnaires17,18 were adminis
tered by a trained stroke nurse or nurse practitioner 
in a telephone interview 3 months after stroke.19 

Proxy interviews were performed if the individual 
with stroke was not able to answer the phone. 
Demographic (sex, age, marital status, residency 
and level of education) and stroke-related informa
tion (type and localization of stroke, severity of 
stroke, and activities of daily living [ADL] depen
dency) were obtained from medical records by the 
stroke nurse. The Medical Ethics Committee of the 
University Medical Center Utrecht declared that 
the study did not need formal approval under 
Dutch law (2017–441 C). All participating hospitals 
approved the study.

USER-participation restrictions scale

The USER-P-R consists of 11 items concerning dif
ficulties experienced with vocational, leisure and 
social activities due to the stroke (for example, “Do 
you experience limitations due to your stroke in your 
daily life as regards household duties?”).12,20 For 
each item, four response categories are available: 
“not possible” (0), “with assistance” (1), “with diffi
culty” (2), and “without difficulty” (3). A “not applic
able” option is available for all items, in case an 
activity is not performed for other reasons or a 
restriction is not attributed to the stroke. The total 
score of the Restrictions scale ranges from 0–100 and 
is based on applicable items. A higher score indicates 
a more favorable level of participation, i.e. fewer 
restrictions experienced.
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Criterion measures

The EQ-5D-5 L consists of 5 items, each covering a 
health-related quality of life (HRQoL) domain, 
namely mobility, self-care, daily activities (e.g. 
work, study, housework, family or leisure activ
ities), pain or discomfort and anxiety or depression; 
each item is scored on a 5-point scale: (1) “no 
problems,” (2) “slight problems,” (3) “moderate 
problems,” (4) “severe problems” and (5) “extreme 
problems/unable.”21 The item scores were con
verted into a total value score, using the EuroQol 
crosswalk index value calculator, in which a perfect 
health score is valued as a score of 100 and a health 
state worse than death is valued as a negative score, 
anchoring death at a score of 0.22 The EuroQoL has 
shown validity and reliability in stroke populations 
and is often used in cost-effectiveness analyses.23–26

The PROMIS-10 consists of 10 items on physical, 
mental and social health and has been developed as a 
global health short-form questionnaire from the 
comprehensive PROMIS item banks.27 One item 
regards social participation (“in general, please rate 
how well you carry out your usual social activities 
and roles, this includes activities at home, at work 
and in your community, and responsibilities as a 
parent, child, spouse, employee, friend etc.”) and is 
scored on a 5-point scale: (1) “poor,” (2) “fair,” (3) 
“good,” (4) “very good” and (5) “excellent.” The total 
score of the PROMIS-10 ranges from 0–100 (higher 
scores indicating better outcome). The PROMIS-10 
has been recommended as a standard outcome mea
sure after stroke by an international expert panel 
(International Consortium for Health Outcomes 
Measurement [ICHOM]).28,29 The PROMIS-10 has 
shown acceptable measurement properties in the 
stroke population.3,30,31

The mRS is the most commonly used outcome 
measure in clinical stroke trials,32 and its validity 
and reliability have been confirmed.33 It measures 
disability due to stroke, incorporating body functions, 
activity and participation.34 The mRS is a single ordi
nal seven-point scale (ranging from 0 to 6) that aims 
to categorize the level of disability after stroke.21 The 
categories are “no symptoms” (mRS 0), “no signifi
cant disability, despite symptoms” (mRS 1), “slight 
disability” (mRS 2), “moderate disability: requires 
some help, able to walk” (mRS 3), “moderately severe 
disability: unable to walk, ADL dependent” (mRS 4), 

“severe disability: bedridden, requires constant nur
sing care” (mRS 5) and “death” (mRS 6). In the 
present study, mRS scores of 3, 4 and 5 were clustered 
because of the low numbers of participants in these 
categories.

Two self-developed items were used to evaluate 
patient-reported decrease in HRQoL associated with 
the onset of stroke. The first item asked participants 
to rate the decrease in health they experienced, asso
ciated with the onset of stroke. The second item 
asked participants to rate the decrease in activities 
they experienced, associated with the onset of stroke. 
The decrease experienced was measured on a 4- 
point response scale (“none,” “little,” “strong” and 
“very strong”) for both items. The responses 
“strong” and “very strong” were clustered for both 
items afterward, because few participants reported 
very strong decrease in health and activities.

Other measures

Stroke severity was assessed with the National 
Institutes of Health Stroke Scale (NIHSS) at hospi
tal admission. Scores range from 0–42 and higher 
scores indicate more severe stroke.35 ADL- 
dependency was assessed with the Barthel Index 
(BI) four days after stroke and at discharge from 
the hospital. Scores range from 0–20 and were 
dichotomized into “ADL dependent” (BI ≤ 17) 
and “ADL independent” (BI > 17). The BI is a 
validated measure often used in stroke research 
and practice.36

Statistical analysis

All analyses were conducted with IBM SPSS version 
25 (IBM, Armonk, NY). Descriptive statistics were 
used to describe participant characteristics and depen
dent variables. Floor and ceiling effects were consid
ered present if > 15% of participants achieved the 
worst (floor effect) or best score (ceiling effect).37 

Internal consistency was examined by calculating 
Cronbach’s alpha; α > 0.70 was considered 
acceptable.38 The USER-P-R items were dichoto
mized to quantify the presence of persistent restric
tions across mRS levels. “With difficulty,” “with 
assistance,” and “not possible” were defined as 
“restrictions” and “without difficulty” was defined as 
“no restrictions.”
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Bivariate associations between the USER-P-R, 
EQ-5D-5 L (total score and the item score regard
ing daily activities), PROMIS-10 (total score and 
the item score regarding social participation) and 
mRS were tested using Spearman correlations. 
Correlation coefficients were interpreted as weak 
(0.10), moderate (0.30) or strong (0.50).39 A strong 
correlation was hypothesized and, if present, inter
preted as a positive finding (convergent validity).

The distribution of the USER-P-R total scores 
across different mRS levels and the patient-reported 
decrease in health and activities since stroke was 
graphically displayed in a boxplot. High variance of 
USER-P-R total scores within mRS levels was inter
preted as a positive finding (i.e. showing potentially 
relevant additional information to evaluate participa
tion after stroke). We explored the discriminant abil
ity of the USER-P-R by comparing mean USER-P-R 
scores between adjacent mRS levels and adjacent 
levels of patient-reported decrease in health and activ
ities post-stroke. Effect sizes were calculated (Hedges’ 
g) and interpreted as weak (0.20), moderate (0.50) or 
strong (0.80).40 An alpha <0.05 was considered statis
tically significant.

Results

Participant characteristics are presented in Table 1. A 
total of 360 participants were included in this study, 
359 of whom completed the USER-P-R questionnaire 
and were available for analysis. A total of 143 partici
pants (39.8%) were female and nearly all participants 
lived at home 3 months post-stroke. The majority of 
participants had suffered a mild ischemic stroke and 
most participants were ADL independent at discharge 
from the hospital.

The majority of participants had no significant dis
ability (mRS 1) or slight disability (mRS 2), whereas 
only 12.1% of participants had moderate to severe 
disability (mRS 3–5) 3 months after stroke. 
Approximately one-third of participants did not 
report any decrease in health (36.7%) or in activities 
(33.1%) post-stroke. The EQ-5D-5 L showed a ceiling 
effect (21.2% maximum scores) and 41.8% did not 
experience any problems regarding daily activities. 
The PROMIS-10 was normally distributed (1.9% 
maximum scores) and few participants rated the 
item on social participation as “excellent” (3.9%) or 
“poor” (5.8%).

Internal consistency and distribution

The USER-P-R showed high internal consistency 
(Cronbach’s alpha 0.90), and had a non-normal left- 
skewed distribution (skewness = −0.92, kurtosis = 0.23) 
with a ceiling effect (21.4% maximum scores). This 
ceiling effect in the USER-P-R mainly occurred in 
participants with no or no significant disabilities 
(mRS 0–1) 3 months after stroke and in participants 
who did not report any decrease in health or activities 
post-stroke. Participants with slight to severe disabil
ity (mRS 2–5) and participants who reported little to 
strong decreases in health and in activities post-stroke 
showed greater variation in USER-P-R scores com
pared to participants with no or no significant dis
ability (mRS 0–1) and participants who did not report 
any decrease in health or activities post-stroke 
(Figure 1).

The percentage of participants experiencing 
restrictions regarding the items of the USER-P- 
R increased with higher mRS levels (Figure 2). A 
few participants with no disabilities according to 
the mRS (mRS 0) experienced restrictions 
regarding USER-P-R items (range 0–14%), 
whereas a considerable percentage of partici
pants with no significant disabilities (mRS 1) 
experienced restrictions on several USER-P-R 
items (range 11.9–48.5%), especially the items 
on work/education, housekeeping, physical exer
cise and outdoor activities (48.5%, 40.3%, 35.0% 
and 34.2%, respectively). Almost all participants 
with moderate to severe disabilities (mRS 3–5) 
experienced restrictions regarding USER-P-R 
items on work/education and outdoor activities, 
whereas relatively few participants experienced 

Table 1. Patient characteristics (n = 359).
Demographic factors (3 months after stroke)

Sex (% male) 60.2
Age in years (at time of stroke) 70.0 (17.0)a

Marital status (% living together) 72.1
Residency (% living at home) 96.9
Stroke-related factors
Ischemic stroke (%) 93.0
Left hemisphere (%) 46.2
Severity of stroke (NIHSS) at hospital admission (n = 242) 3.0 (4.0)a

No or minor stroke symptoms (% NIHSS ≤ 4) 68.0
Moderate to severe stroke symptoms (% NIHSS > 4) 32.0
ADL dependency (BI) 4 days after stroke (n = 275) 19.0 (4.0)a

% ADL-dependent (BI ≤17) 37.2
ADL dependency (BI) at discharge (n = 264) 20.0 (2.0)a

% ADL-dependent (BI ≤17) 23.6

Abbreviations: ADL, activities of daily living; BI, Barthel Index; NIHSS, National 
Institutes of Health Stroke Scale. 

aMedian (IQR, interquartile range)
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restrictions in social activities (such as partner 
relationship and visits to/from family/friends).

Convergent validity

The USER-P-R showed a strong and significant 
negative correlation with the mRS and the EQ-5D- 
5 L item score regarding daily activities, and a strong 
and significant positive correlation with the EQ-5D- 

5 L total score, the PROMIS-10 total score and the 
PROMIS-10 item score regarding social participa
tion (Table 2).

Discriminant ability

The USER-P-R showed strong ability to detect dif
ferences between participants with no significant 
disabilities versus those with slight (mRS 1 vs. 2) 

Figure 1. Distribution of the USER-Participation Restrictions scale across mRS scores (dark blue) and across different levels of patient- 
reported decrease in health (light blue) and in daily activities (white) 3 months after stroke. Abbreviations: mRS, Modified Rankin Scale; 
USER-P-R, Utrecht Scale for Evaluation of Rehabilitation-Participation Restrictions scale.Note: The bold horizontal bars in the boxes 
represent the median for the USER-P-R. The ends of the boxes represent the first and third quartiles. The vertical line represents the 
minimum and maximum scores (inside 1.5 IQR). The open dots represent outliers (outside 1.5 IQR). Higher USER-P-R scores indicate 
better participation outcome, higher mRS scores indicate worse disability.

Table 2. Frequencies and descriptive statistics of the USER-participation restrictions scale.
n Mean ± SD Median IQR % maximum

USER-P-R total score 359 77.6 ± 21.4 81.8 63.3–96.7 21.4
EQ-5D-5 L total score 359 78.0 ± 19.6 80.8 69.4–91.7 21.2
PROMIS-10 total score 359 54.3 ± 18.5 55.0 42.5–65.0 1.9

USER-P-R total score across the different mRS levels
mRS 0 47 94.8 ± 12.6 100 96.3–100 70.2
mRS 1 135 89.3 ± 11.6 92.6 83.3–100 28.1
mRS 2 134 70.3 ± 16.8 71.8 58.1–81.8 4.5
mRS 3–5 43 45.1 ± 19.5 46.7 33.3–60.0 0

USER-P-R total score across the different levels of patient-reported decrease in health and in activities
No decrease in health 131 88.7 ± 16.4 96.7 84.8–100 42.7
Little decrease in health 164 77.3 ± 18.9 80.5 66.7–93.1 12.2
Strong decrease in health 64 55.7 ± 19.4 53.9 44.7–68.9 1.6
No decrease in activities 118 91.1 ± 13.7 96.8 87.6–100 48.7
Little decrease in activities 155 78.4 ± 19.4 81.5 66.7–93.3 12.3
Strong decrease in activities 86 57.7 ± 18.3 58.3 46.7–70.0 0

Abbreviations: IQR, interquartile range; mRS, Modified Rankin Scale; SD, standard deviation; USER-P-R, Utrecht Scale for Evaluation of Rehabilitation-Participation 
Restrictions scale. 

Note: higher USER-P-R total scores indicate better participation outcome.
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and those with slight versus moderate to severe dis
abilities (mRS 2 vs. 3–5), whereas its ability to detect 
differences between participants with no versus 
those with no significant disabilities (mRS 0 vs. 1) 
was moderate (Table 3). The USER-P-R showed a 
strong ability to detect differences between partici
pants who reported little versus strong decrease in 
health and in activities post-stroke, whereas its abil
ity to detect differences between participants who 
did not report any decrease versus those who 
reported little decrease in health and activities post- 
stroke was moderate.(Table 4)

Discussion

We found reasonably good measurement proper
ties of the USER-P-R when administered 3 months 

post-stroke in a large hospital-based cohort of com
munity-living participants in the Netherlands. The 
USER-P-R had a slight ceiling effect (21.4%), but 
high internal consistency (Cronbach’s alpha 0.90), 
good convergent validity (strong correlations with 
the EQ-5D-5 L, PROMIS-10 and mRS), moderate 
discriminant ability in less severely affected indivi
duals with stroke and excellent discriminant ability 
in more severely affected individuals with stroke. 
Many individuals with stroke experienced restric
tions in USER-P-R items, even persons who had no 
or minimal disabilities (mRS 0–1). In summary, the 
USER-P-R proved a useful and valid instrument to 
evaluate participation after 3 months in a hospital- 
based stroke population.

The observed ceiling effect of the USER-P-R mainly 
occurred in participants with no disabilities (mRS 0), 

Figure 2. Percentage of participants experiencing restrictions regarding the items of the USER-Participation Restrictions scale across 
the different mRS levels. Abbreviations: mRS, Modified Rankin Scale; USER-P-R, Utrecht Scale for Evaluation of Rehabilitation- 
Participation Restrictions scale.Note: Item on work/education: only participants aged <66 years were included, as the retirement 
age in the Netherlands during inclusion (2018) was 66 years.

Table 3. Spearman correlations (rho) between the USER-Participation Restrictions scale, the modified Rankin Scale, EQ-5D-5 L 
(including daily activities item score) and PROMIS-10 (including social participation item score).

mRS EQ-5D-5 L total score EQ-5D-5 L item (daily activities) PROMIS-10 total 
score

PROMIS-10 item (social 
participation)

USER-P-R −.71* .67* −.73* .66* .55*
mRS −.62* .64* −.61* −.50*
EQ-5D-5 L total score −.72* .75* .54*
EQ-5D-5 L item (daily activities) −.63* −.55*
PROMIS-10 total score .78*

Abbreviations: EQ-5D-5 L, EuroQol 5-dimensional 5-level value score; mRS, Modified Rankin Scale; PROMIS-10, Patient Reported Outcomes Measurement 
Information System 10-Question Short Form; USER-P-R, Utrecht Scale for Evaluation of Rehabilitation-Participation Restrictions scale. 

* p ≤ 0.001
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70.2% of whom had the maximum score. In the group 
of participants with mild to severe disabilities after 
stroke (mRS 1–4), 14.1% had the maximum score. A 
previous study among former rehabilitation outpati
ents (35% with stroke or traumatic brain injury) 
reported a comparable ceiling effect (19%) for 
USER-P-R.12 The discriminant ability of the USER- 
P-R to detect differences among less severely affected 
individuals with stroke (mRS 0 vs. 1, and individuals 
experiencing no vs. little decrease in health/activities) 
was only moderate, whereas excellent discriminant 
ability was found for more severely affected indivi
duals with stroke (mRS 2 vs. mRS 3–5, and individuals 
experiencing little vs. strong decrease in health/activ
ities). These findings indicate that the USER-P-R is 
most useful for stroke patients with chronic 
symptoms.

About 70% of the participants with minimal dis
abilities according to the clinician’s judgment (mRS 
1) experienced restrictions regarding USER-P-R 
items, especially regarding the items on work 
(48.5%), housekeeping (40.3%), physical exercise 
(35.0%) and outdoor activities (34.2%). These find
ings show the potential of the USER-P-R to provide 
clinicians with valuable person-centered informa
tion on the impact of stroke on daily life, even for 
mildly affected stroke patients. Similar results were 
yielded in a comparable Dutch hospital-based stroke 
population (Restore4Stroke Cohort).41 Despite the 
Restore4Stroke cohort (n = 136) also largely con
sisted of relatively mildly affected stroke patients, 
more than half of the stroke patients experienced 
restrictions in the USER-P-R items on work, house
keeping, physical exercise and outdoor activities at 2 
and 6 months after stroke onset.41 In another stroke 
sample recruited in Dutch rehabilitation centers 
after completion of a multidisciplinary individually 

based outpatient rehabilitation program (n = 111, 
median time since stroke onset = 3.4 months), per
sisting restrictions in USER-P-R items on physical 
exercise (50.0%), housekeeping (44.5%) and outdoor 
activities (40.9%) were most frequently reported.20 

Population differences (patient recruitment in hos
pitals vs. rehabilitation centers) and differences in 
the provided rehabilitation treatment may explain 
the slight differences between these studies.

Restrictions in social activities (partner relationship, 
visits to/from family or friends) were less frequent in 
our study. These results are in line with those of a 
recent study investigating the USER-Participation 
scores across different diagnostic groups, including 
stroke (n = 534) which concluded that participation 
restrictions were most often experienced in the pro
ductivity domain (work, education, housekeeping), fol
lowed by the leisure domain (physical exercise, going 
out, outdoor activities) and least often in the social 
domain (relationships with partner/family/friends).9

To our knowledge, correlations between the 
USER-P-R and the mRS, EQ-5D-5 L or PROMIS- 
10 have not been examined previously. The weak 
correlation between the USER-P-R and the social 
participation item of the PROMIS-10, weaker than 
the correlation with the PROMIS-10 total score, is 
striking. Most participants chose the middle 
response category of this item (“good”), which may 
have reduced the correlation between the item score 
and the USER-P-R. This could be explained by the 
differences in response categories and the underlying 
goal of both PROMs. Maximum scores on the 
USER-P-R items indicate the absence of problems/ 
difficulties in participation, whereas the maximum 
scores on the PROMIS-10 items indicate “excellent” 
HRQoL (and the middle response category already 
indicates “good” HRQoL outcome).

Table 4. Ability of the USER-Participation Restrictions scale to discriminate between adjacent mRS levels (mRS 0 vs. mRS 1, mRS 1 vs. 
mRS 2, mRS 2 vs. mRS 3–5) and different levels of patient-reported decrease in health and in activities post-stroke.

Mean ∆ SE ∆ P-value 95% CI ∆ Hedges’ g

USER-P-R mRS 0 vs. mRS 1 5.52 2.53 0.130 −1.01–12.05 0.46
mRS 1 vs. mRS 2 18.99* 1.82 <0.001* 14.29–23.69 1.31
mRS 2 vs. mRS 3–5 25.16* 2.62 <0.001* 18.40–31.92 1.44
No vs. little decrease in health 11.38 2.13 <0.001* 6.38–16.39 0.64
Little vs. strong decrease in health 21.64 2.67 <0.001* 15.35–27.93 1.20
No vs. little decrease in activities 12.76 2.13 <0.001* 7.75–17.78 0.80
Little vs. strong decrease in activities 20.65 2.35 <0.001* 15.13–26.17 1.22

Abbreviations: ∆, difference; CI, confidence interval; mRS, Modified Rankin Scale; SE, standard error; USER-P-R, Utrecht Scale for Evaluation of Rehabilitation- 
Participation Restrictions scale. 

Note: Higher mRS scores indicate worse disability. 
* p < 0.05
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The use of PROMs for the assessment of participa
tion after stroke, such as the USER-P-R, has many 
advantages, but the implementation of PROMs may 
face some challenges.6 A systematic review of stroke- 
related randomized controlled trials found that only 
21% used PROMs, and in case a PROM was used, they 
most commonly measured physical function and 
emotional status, and rarely measured participation.42 

It has been suggested that retention and response rates 
of PROMs in stroke aftercare could be further 
enhanced by reducing the size of the questionnaires.11 

The USER-Participation for patients with acquired 
brain injury has been recommended by experts as a 
measurement instrument for participation,10 and 
focusing on the restrictions scale may improve the 
feasibility of the USER-Participation in clinical stroke 
care, as this scale is notably shorter (11 items), is easy 
to administer, and supports individually tailored goal- 
setting in rehabilitation after stroke. On the other 
hand, focusing on the restrictions scale comes at the 
expanse of losing potential relevant information on 
the frequency of participation and the satisfaction with 
participation after stroke.

Study limitations

The study population mainly consisted of commu
nity-living and mildly affected individuals with stroke. 
As a consequence, participants with mRS scores 3–5 
were clustered, and no comparisons could be made 
between these groups. This limits the generalizability 
of our results to patients with more severe stroke. 
However, our sample does reflect the severity of stroke 
in the general hospital population, as mild ischemic 
strokes are most common.19 Furthermore, restrictions 
in participation change over time,43 meaning that 
administering the USER-P-R at another point in 
time after stroke onset could have yielded different 
results. Lastly, the ability of the USER-P-R to detect 
change over time could not be assessed in this study.

Conclusions

The USER-P-R is a valid measurement instrument to 
monitor participation restrictions in routine outpati
ent care 3 months after stroke. A considerable number 
of stroke patients who are “mildly affected,” according 
to the clinician’s judgment, still experience restrictions 

on USER-P-R items, especially in the productivity and 
leisure domains. The USER-P-R appears to be most 
suitable for individuals with stroke who have chronic 
disabilities or experience decreased HRQoL since their 
stroke.

Clinical implications

The USER-P-R seems appropriate as a screening 
instrument to detect post-stroke restrictions in parti
cipation, even in patients with minor strokes. Our 
findings show the importance of assessing patient- 
reported information on restrictions in participation 
during follow-up after stroke, as it provides clinicians 
with relevant person-centered information on the 
impact of stroke. Regular assessment of the USER-P- 
R in stroke aftercare could aid timely referral to indi
vidually tailored rehabilitation interventions and pre
vent long-term participation restrictions.
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