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ABSTRACT

Background

After stroke, many patients experience problems with participation in daily 

activities. Improving participation is the main goal in stroke rehabilitation. 

However, the longitudinal relationship between participation and health-related 

quality of life (HRQoL) remains unclear.

Objectives: This study aimed to examine (1) the predictive value of participa-

tion at two months on long-term HRQoL and (2) the longitudinal relationship 

between participation and HRQoL.

Methods

In this multicenter, prospective cohort study, patients were assessed at two 

and 12 months after stroke. Participation was measured with the Restriction 

subscale of the Utrecht Scale for Evaluation of Rehabilitation – Participation. 

HRQoL was assessed with the three-level version of the EuroQoL five dimen-

sions questionnaire index score.

Results

This study included 291 patients. Mean age was 66.6 ± 12.4 years, 64.3% were 

male and mean National Institutes of Health Stroke Scale (NIHSS) was 2.5 ± 

2.9. Multivariable linear regression, adjusted for demographic characteristics, 

stroke characteristics, physical and cognitive impairment, showed that a higher 

level of participation at two months correlated with a higher HRQoL at one year 

(B = 0.004; 95% CI = 0.002 to 0.005). Patients whose participation improved 

had a greater increase in HRQoL, compared to patients without improvement 

(0.080 ± 0.21 versus −0.054 ± 0.21; p-value < 0.001).

Conclusions

The level of participation at two months post-stroke predicts HRQoL at one 

year. Improvement in participation during the first year after stroke is associ-

ated with improvement in HRQoL. We recommend including the assessment of 

participation in daily activities at follow-up visits.
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INTRODUCTION

The global burden of stroke is high: studies have estimated a prevalence of more 

than 80 million stroke survivors worldwide in 2016.[1] A substantial proportion 

of patients with stroke suffer from impairments, such as physical disability, cog-

nitive problems and emotional complaints.[1-4] 

Participation is defined as a person’s “involvement in a life situation”, includ-

ing daily activities and social roles.[5] After stroke, large numbers of patients 

experience restrictions of participation, for example in household activities, 

social activities and return to work.[6] While the level of participation tends to 

improve over time, restrictions might persist in the long term: many patients 

report participation restrictions at five years after stroke.[7-9] Participation 

restrictions are associated with symptoms of depression, cognitive problems, 

immobility and activity limitations.[10-12] In addition, a lower level of participa-

tion restrictions is associated with environmental factors such as the amount of 

social support, being in a relationship or not, and access to appropriate health 

and social services.[13, 14]

In clinical practice, participation restrictions after stroke are illustrative of the 

consequences of stroke on a patient’s daily functioning. Improving a patient’s 

level of participation is the main goal of stroke rehabilitation.[15] Therefore, the 

assessment of participation restrictions facilitates referral for rehabilitation 

treatment based on patient-centered needs.[15-17] The relevance of assessing 

participation in stroke care could be even greater if participation early after 

stroke predicts long-term health-related quality of life (HRQoL), and if an im-

provement in participation correlates with an improvement in HRQoL. The last 

is of great clinical importance, since the primary goal of rehabilitation therapy 

is to improve the level of participation over time, aiming to improve patients’ 

long-term quality of life. If quality of life would be better in patients with an 

improvement in participation, this would underline the importance of rehabilita-

tion therapy that could achieve this improvement. While this relationship might 

be expected, it has not been demonstrated as such in previous studies.

Multiple studies have examined the cross-sectional association between 

participation and HRQoL at various time points.[18, 19] Most of these studies 

demonstrated that participation and HRQoL are related, but not all findings 

were consistent, as the magnitude of the correlations ranged from “no as-

sociation” to a “strong association”.[18, 20] While most studies examined the 

association in a cross-sectional manner, fewer reported on the longitudinal 

relationship between participation and HRQoL and even less on the predictive 
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value of early participation on long-term HRQoL. One study demonstrated that 

the level of participation on 3 months and 12 months post-stroke predicts the 

level of HRQoL on the same time points.[21] Only one previous study showed 

that early participation is independently associated with long-term HRQoL and 

concluded that participation is a modifiable predictor of HRQoL.[22] To the best 

of our knowledge, there have been no studies to examine if an improvement in 

the level of participation leads to an improvement in HRQoL. 

The aims of this study were to examine (1) the predictive value of participation 

restrictions two months after stroke for HRQoL one year after stroke and (2) the 

longitudinal relationship between participation and HRQoL after stroke. Our 

hypotheses were that (1) early participation restrictions were predictive of long-

term HRQoL and (2) that participants who showed improvement in participation 

in the first year after stroke would show greater improvements in HRQoL com-

pared to those who did not show improvement in participation. 

METHODS

Design and procedure

The current study is part of a multicenter, prospective, longitudinal cohort study 

called the Restore4stroke Cohort. This cohort study has been conducted in six 

general hospitals in the Netherlands and included 395 patients between March 

2011 and March 2013.[23] The study complies with the guidelines on ethical 

principles for medical research involving human subjects from the Declaration 

of Helsinki and was approved by the Committee on Research involving Human 

Subjects of the St. Antonius Hospital in Nieuwegein in the Netherlands (R10.41A, 

February 2011) and by the medical ethics committees of all participating hospi-

tals. Written informed consent was obtained from all participating patients. 

In the Restore4stroke Cohort, patients were assessed from stroke onset up to 

24 months after stroke. Data obtained within the first week after stroke (T1), two 

months after stroke (T2) and one year after stroke (T3) were used for the current 

paper. If patients met the eligibility criteria and provided written informed con-

sent, research nurses extracted demographic and medical information from the 

medical charts at T1. Data at T2 were obtained by a trained research assistant. 

The data at T3 were collected by means of questionnaires that were completed 

by the patients on paper or online. The protocol of the Restore4stroke Cohort 

has been described in more detail elsewhere.[23] The data that support the 

findings of this study are available from the corresponding author upon reason-
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able request. This manuscript conforms to the STROBE guideline for cohort 

studies.

Participants 

Patients were considered eligible when a clinical diagnosis of stroke (either 

ischemic or hemorrhagic) had been established in the past seven days, as 

confirmed by a neurologist. The following exclusion criteria were applied: (1) co-

morbidity interfering with the study outcomes (e.g. progressive neuromuscular 

diseases, neurodegenerative diseases or severe psychiatric diseases that sub-

stantially influenced the study outcomes), (2) dependence in activities of daily 

living before the stroke, as defined by a Barthel Index (BI) score of 17 or lower, (3) 

insufficient command of the Dutch language, based on clinical judgement, and 

(4) cognitive decline before stroke as defined by a score of one or higher on the 

Heteroanamnesis List Cognition.[24] 

Patients from the Restore4stroke Cohort were included in the current paper if 

the following measurements had been completed at T2 and T3: the Restriction 

subscale of the Utrecht Scale for Evaluation of Rehabilitation – Participation 

(USER-P Restriction) and the three-level version of the EuroQoL five dimensions 

questionnaire (EQ-5D-3L). As the current study is a secondary analysis of the 

Restore4stroke Cohort, a sample size calculation was not performed for the 

current paper; details about the sample size calculation of the Restore4stroke 

Cohort have been published in detail previously.[23]

Measures

Demographics and stroke characteristics

At T1, the following demographic characteristics were recorded: sex, age, mari-

tal status and level of education. Recorded stroke characteristics included type 

of stroke and stroke severity. Stroke severity was measured with the National 

Institutes of Health Stroke Scale (NIHSS). The NIHSS ranges from zero to 42 and 

a higher score indicates greater severity [25] The Collin and Wade version of the 

BI was used to measure functional independence in activities of daily living. This 

version of the BI ranges from zero to 20; a higher score reflects greater indepen-

dence in activities of daily living.[26] 

At T2, cognitive functioning after stroke was assessed with the Montreal Cogni-

tive Assessment (MoCA). The MoCA includes ten items with a total score rang-

ing from zero to 30, and a higher score indicates better cognitive functioning.

[27] 
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Participation

At T2 and T3, participation was measured with the USER-P Restriction instru-

ment. The USER-P Restriction instrument was chosen because it is validated to 

measure the concept of participation in patients rehabilitating after stroke and 

demonstrated to have a good responsiveness compared to other instruments. 

[28-30] The USER-P Restriction examines if a total of 11 subdomains of par-

ticipation can be performed “independently without difficulty”, “with difficulty”, 

“with assistance” or “cannot be performed”. The 11 subdomains measured by the 

USER-P Restriction are the following daily activities: (un)paid work or education, 

household duties, outdoor mobility, sports or other physical exercise, going out, 

day trips and other outdoor activities, leisure activities at home, relationship 

with partner, visits to family or friends, family or friends coming to visit at home 

and contacting others by phone or computer. The USER-P Restriction compares 

the current situation with the situation before the stroke for each subdomain. 

The sum of the items is converted to a 0 – 100 scale, with a higher score being 

indicative of fewer restrictions, so a higher level of participation.[28, 29, 31] 

Health-related quality of life (HRQoL)

At T2 and T3, HRQoL was measured with the EQ-5D-3L. The EQ-5D-3L consists 

of five items, viz. “mobility”, “self-care”, “usual activities”, “pain or discomfort” 

and “anxiety or depression”. Each item has three levels: “no problems”, “some 

problems” and “extreme problems”. An index score of the EQ-5D-3L was ob-

tained using the index score calculator. The index score ranges from -0.329 to 

1.000 in Dutch normative populations.[32] A lower index score reflects more 

problems, so a lower HRQoL.[32, 33] 

Statistical analysis

All patients from the Restore4stroke Cohort who were excluded from the analy-

ses of this paper were compared with the included patients with regard to de-

mographics, stroke characteristics and data on the MoCA, USER-P Restriction 

and EQ-5D-3L index score at T2. 

Demographic and stroke characteristics were analyzed using descriptive 

statistics. Marital status was recorded as being married or not being married. 

Educational level was dichotomized into “low” (≤5) versus “high” (≥6; i.e. having 

completed higher professional education or university), based on the Dutch 

classification system developed by Verhage.[34] Stroke type was divided into 

ischemic and hemorrhagic stroke. Length of hospital admission due to stroke 

was recorded in days. USER-P Restriction sum scores at T2 and T3, and EQ-5D-

3L index scores at T2 and T3 were analyzed using descriptive statistics. 
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The association between the predictor of interest, i.e. the USER-P Restriction at 

T2, and the dependent variable, the EQ-5D-3L index score at T3, was examined 

using bivariate linear regression. Bivariate linear regression was also performed 

for the following covariates: sex, age at stroke, marital status, educational level, 

type of stroke, NIHSS, BI, length of hospital stay and MoCA score. If the predic-

tor of interest was significantly associated with the dependent variable, a mul-

tivariable model was constructed, which was adjusted for the aforementioned 

covariates. The assumptions of linearity, homoscedasticity, multicollinearity, 

and normally distributed errors were checked. 

Next, the change in the EQ-5D-3L index scores at T2 and T3 was computed by 

subtracting scores at T2 from the scores at T3, resulting in a delta (Δ) EQ-5D-3L 

index score. A Δ USER-P Restriction score was computed accordingly. A Pear-

son correlation coefficient was calculated to explore the relationship between 

Δ EQ-5D-3L index scores and Δ USER-P Restriction scores. Furthermore, the 

cohort was divided into two groups: patients with an improvement in USER-P 

Restriction scores, i.e. an improvement in participation, and patients without 

improvement in USER-P Restriction scores, i.e. a decline or no change in par-

ticipation between T2 and T3. Patients with a maximum USER-P Restriction 

score (100) at T2 were excluded from this analysis, because their score could 

not improve any further. Since the Δ EQ-5D-3L index scores were not normally 

distributed, the differences between patients with improvement in participation 

versus no improvement in participation were analyzed for statistical signifi-

cance using a Mann-Whitney U test. 

A p-value of 0.05 was used to determine statistical significance. IBM SPSS ver-

sion 25.0 was used for analyses. 

RESULTS

A total of 395 patients were included in the original Restore4stroke Cohort 

study. Of these, 104 patients (26.3%) were excluded from the current study 

based on missing data at T2 or T3. Patients dropped out because of the follow-

ing reasons: 11 patients (10.6%) had died, 28 patients (26.9%) refused further 

participation, 7 patients (6.7%) were lost to follow-up, 5 patients (4.8%) were 

not able to complete the questionnaires at T2 because of aphasia, 14 patients 

(13.4%) did not return any of the questionnaires at T2 and/or T3 and 39 patients 

(37.5%) did return questionnaires at T2 and T3, but did not return a (completed) 

USER-P Restriction and/or EQ-5D-3L questionnaire at T2 and/or T3. This re-

sulted in 291 patients (73.7%) being included in the current analyses. Baseline 
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data for included and excluded patients are presented in Table 1. The mean age 

of the included patients was 66.6 ± 12.4 years, and 64.3% were male. 

Table 1. Baseline characteristics

Total group of included 

patients

(n = 291)

Excluded patients 

(n = 104)

P-value

Sex (% male) 64.3 66.3 0.722

Age in years (mean ± SD) 66.6 ± 12.4 70.0 ± 13.2 0.766

Marital status (% married) 69.8 65.4 0.460

High education level (%) 27.1 24.7 0.688

Ischemic stroke (%) 92.4 95.2 0.578

First stroke (%) 86.3 93.3 0.251

Stroke location

 Left hemisphere (%) 112 (38.5) 46 (44.2) 0.420

 Right hemisphere (%) 126 (43.3) 41 (39.4)

 Vertebrobasilar (%) 50 (17.2) 14 (13.5)

 Unknown (%) 3 (1.0) 3 (2.9)

NIHSS (mean ± SD) 2.5 ± 2.9 3.6 ± 3.7 0.005

BI (mean ± SD) 17.2 ± 4.4 15.8 ± 5.6 0.047

Length of hospital stay in days 
(mean ± SD)

8.1 ± 5.4 10.4 ± 13.2 0.002

Discharge destination after Hospital 
admission

 Home (%) 215 (73.9) 63 (60.6) 0.016

 Inpatient rehabilitation (%) 76 (26.1) 41 (39.4)

MoCA at 2 months (mean ± SD) 23.7 ± 3.7 22.6 ± 5.1 a 0.213

USER-P Restriction at 2 months 
(mean ± SD)

72.2 ± 22.6 77.7 ± 20.3 b 0.125

EQ-5D-3L index score at 2 months 
(mean ± SD)

0.74 ± 0.22 0.72 ± 0.25 c 0.810

BI, Barthel Index; EQ-5D-3L, three-level version of the EuroQoL Five Dimensions; MoCA, 

Montreal Cognitive Assessment; NIHSS, National Institutes of Health Stroke Scale; SD, 

standard deviation; USER-P Restriction, the Restriction subscale of the Utrecht Scale for 

Evaluation of Rehabilitation – Participation 
a n = 58
b n = 52
c n = 52
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Table 2 shows the results of the bivariate and multivariable linear regression. 

Bivariate linear regression demonstrated that a higher USER-P Restriction 

score at T2 was associated with a significantly higher EQ-5D-3L index score at 

T3 (unstandardized beta (B) = 0.004; 95% confidence interval (95% CI) = 0.003 

to 0.005). With regard to the covariates, lower age, lower NIHSS, higher BI and 

higher MoCA were associated with significantly higher EQ-5D-3L index scores 

in the bivariate linear regression. Multivariable linear regression demonstrated 

that a higher USER-P Restriction score at T2 remained significantly associated 

with a higher EQ-5D-3L index score at T3 (B = 0.004; 95% CI = 0.002 to 0.005), 

after adjustment for sex, age, marital status, educational level, type of stroke, 

NIHSS, BI, length of hospital stay and MoCA score. With regard to the covari-

ates, marital status and the BI remained associated with a better EQ-5D-3L in-

dex score at T3 in the multivariable linear regression analysis. Other covariates 

were not associated with EQ-5D-3L at T3 in the multivariable model.
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Next, the study sample was divided into patients showing improvement in par-

ticipation between T2 and T3 (n = 174; 59.8%) and those not showing improve-

ment in participation (n = 63; 21.6%). This resulted in a total of 237 patients to 

be analyzed, because patients with a maximum USER-P Restriction score at T2 

were excluded from the subsequent analysis (n = 54; 18.6%). Table 3 displays 

the mean and delta scores of the USER-P Restriction and EQ-5D-3L index 

scores for the two groups. At T2, the EQ-5D-3L index scores were comparable 

for both groups. Patients showing improvement in participation between T2 and 

T3 had a significantly higher EQ-5D-3L index score at T3 (0.77 ± 0.20 versus 

0.66 ± 0.25; p-value = 0.001) and a significantly higher Δ EQ-5D-3L index score 

(0.080 ± 0.21 versus -0.054 ± 0.16; p-value <0.001) compared to patients with-

out improvement in participation. The Δ EQ-5D-3L index score was significantly 

correlated with the Δ USER-P Restriction score (r = 0.379; p-value <0.001). 

DISCUSSION

This study demonstrated that a higher level of participation at two months after 

stroke predicted a higher HRQoL at one year. Besides, we showed that if partici-

pation improved during the first year after stroke, HRQoL increased as well. 

Our findings are in line with previous studies that have shown that a higher 

level of participation after stroke is associated with a higher HRQoL.[18, 20, 

22] While the vast majority of previous studies examined this relationship in a 

cross-sectional manner, two longitudinal cohort studies (n = 134 and n = 500) 

Table 3. Changes over time in USER-P Restriction and EQ-5D-3L index scores 

No improvement in 

USER-P Restriction 

(n = 63) a

Improvement in 

USER-P Restriction 

(n = 174) a

P-value

USER-P Restriction at 2 months 74.6 ± 16.1 62.7 ± 20.7 <0.001

USER-P Restriction at 12 months 63.1 ± 18.3 82.3 ± 17.6 <0.001

Δ USER-P Restriction b -11.5 ± 9.6 19.5 ± 14.1 <0.001

EQ-5D-3L index score at 2 months 0.71 ± 0.22 0.69 ± 0.21 0.559

EQ-5D-3L index score at 12 months 0.66 ± 0.25 0.77 ± 0.20 0.001

Δ EQ-5D-3L index score b -0.054 ± 0.16 0.080 ± 0.21 <0.001

EQ-5D-3L, three-level version of the EuroQoL Five Dimensions; USER-P Restriction, the 

Restriction subscale of the Utrecht Scale for Evaluation of Rehabilitation – Participation
a Patients with a maximum score (100) on the USER-P Restriction at two months were 

excluded (n = 54) 
b Difference in USER-P Restriction or EQ-5D-3L scores between two months and 12 

months
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found that a higher level of participation was associated with a higher HRQoL 

after stroke.[21, 22] Our study reaffirms this longitudinal relationship in a large 

cohort, and adds to this knowledge that an increase in participation is associ-

ated with an increase in HRQoL and that no (further) improvement in HRQoL 

occurred without such an improvement of participation. 

While participation and HRQoL are closely related, these concepts have key 

differences and both are uniquely important in patients’ lives after stroke. 

Knowledge of the applicability of measurements of participation and HRQoL 

and insight in the relationship between those, is of great value for healthcare 

professionals working at stroke services. Participation can be defined as a 

person’s “involvement in a life situation”; participation is what a person does in 

real life, with or without a health condition, and is influenced by personal and 

environmental factors.[5] HRQoL can be defined as “those aspects of self-

perceived well-being that are related to or affected by the presence of disease 

or treatment’’.[35] Logically speaking, both characteristics are likely to be 

negatively impacted by stroke and its possible physical, cognitive, emotional, 

and social consequences. Therefore, it is not surprising to find a relationship 

between participation and long-term HRQoL. However, as little research has 

been conducted examining participation as a determinant of long-term HRQoL 

after stroke, our study provides additional insights into this relationship. 

Currently, HRQoL assessment is widely used and has grown to be an important 

patient-reported outcome measure in medical research.[36] While the assess-

ment of participation is used to evaluate outcomes as well, it also plays a pivotal 

role in clinical decision-making in stroke care. The assessment of participation, 

as a diagnostic instrument, facilitates the assessment of a patient’s needs in 

terms of rehabilitation treatment. Besides, the goal of rehabilitation after stroke 

is not only to stimulate functional recovery but also, or even more so, to improve 

the level of participation.[15, 37] Since the assessment of participation has an 

essential role in clinical stroke rehabilitation, it is important to know that par-

ticipation, and its improvement, predicts a widely accepted outcome parameter 

such as HRQoL. Besides, a low level of participation with a high HRQoL might 

be acceptable to some patients, whereas a high level of participation with a 

low HRQoL might be not. Therefore, it is relevant to determine the relationship 

between improvement of participation and higher HRQoL.

This study demonstrated a relationship between participation and long-term 

HRQoL, independent of physical impairments. According to the International 

Classification of Functioning, Disability and Health model, a health condition 

(e.g. stroke) can lead to disability at the following three levels: (1) impairments 
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(e.g. paralysis or cognitive impairment), (2) activity limitations (e.g. having 

trouble walking) and (3) participation restrictions (e.g. not being able to return to 

work).[5] Our study showed that activity limitations (measured with the BI) and 

patient-reported participation restrictions (measured with the USER-P Restric-

tion) are significantly associated with a lower HRQoL in multivariable analysis. 

Remarkably, measurements of impairment (with the NIHSS and MoCA) were 

related to HRQoL in bivariate analysis, but not in multivariable analysis. Previ-

ous systematic reviews, in other fields of neurology, showed comparable results 

among patients with spinal cord injury and Parkinson’s disease.[38, 39] This 

suggests that it is not the severity of the disease nor the physical or cognitive 

impairment itself, but the impact of impairment on a person’s daily functioning, 

that determines HRQoL.

Our findings underline guideline recommendations to screen all patients with 

stroke not only for possible impairments, but also for the broader effects of 

stroke at the level of participation.[40, 41] This recommendation is even more 

relevant as aggregated evidence shows that approximately half of all patients 

with stroke report unmet needs with regard to activities and participation.[42] 

Since rehabilitation interventions seem to improve participation in patients with 

stroke, the options for rehabilitation services can be discussed if a restriction of 

participation is found.[8, 16, 43] Moreover, specifying the participation restric-

tions experienced by a patient in terms of concrete subdomains, such as sports 

or return to work, helps with patient-centered goal-setting and supports shared 

decision making for a follow-up plan.[17] Therefore, when patients with stroke 

are assessed after the acute phase, for example at outpatient clinics after 

discharge, we recommend evaluating participation comprehensively with vali-

dated instruments, such as the USER-P Restriction. If participation restrictions 

are found, rehabilitation interventions should be considered and discussed. 

The following strengths of our study can be mentioned. First, this was a mul-

ticenter, longitudinal, prospective cohort study. Second, a large number of 

patients completed the long-term follow-up measurements, which made it 

possible to adjust for multiple variables in a linear regression analysis. Third, as 

patients were included in hospitals within seven days after stroke, the current 

cohort describes a general stroke population with varying discharge destina-

tions. 

A limitation of the study is that patients with comorbidities interfering with the 

study outcomes were excluded. This led to a selection bias of previously healthy 

patients with presumably higher levels of participation and QoL. Furthermore, a 

substantial number of patients were excluded from the current analysis based 
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on missing data. Lastly, a previous review showed that the minimal clinically 

important difference (MCID) for the EQ-5D-3L index score ranged widely, from 

0.03 to 0.52, and also showed that the MCID had not been examined in a stroke 

population. The five-level variant of the EQ-5D index score has been examined 

in one study among 65 stroke patients, in which the MCID was 0.10.[44] How-

ever, whether or not the statistically significant improvement in HRQoL in the 

current paper is clinically relevant for stroke patients cannot be determined 

with certainty.[45] 

CONCLUSIONS

This multicenter, prospective, cohort study showed that a higher level of par-

ticipation at two months after stroke independently predicts a higher long-term 

HRQoL at one year after stroke. In addition, an improvement in participation in 

the first year after stroke is associated with an improvement in HRQoL. There-

fore, we recommend incorporating the assessment and treatment of a patient’s 

restrictions of participation in daily activities at follow-up visits. 
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