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Abstract

Background 
Knowledge on long-term participation for patients with paid employment at the time of stroke 
is scarce. 

Aims/Objectives
Describe the characteristics and the course of participation (concerning paid employment and 
overall participation) in patients who did and did not remain in paid employment.

Material and Methods 
Patients with paid employment at the time of stroke completed questions on work up to 30 
months after starting rehabilitation, and the Utrecht Scale for Evaluation of Rehabilitation-
Participation (USER-P, Frequency, Restrictions and Satisfaction scales) up to 24 months. 
Baseline characteristics of patients with and without paid employment at 30 months were 
compared using Fisher’s exact tests and Mann-Whitney U tests. USER-P scores over time were 
analysed using linear mixed models. 

Results 
Of the 170 included patients (median age 54.2 interquartile range 11.2 years; 40% women) 
50.6% reported paid employment at 30 months. Those returning to work reported at baseline 
more working hours, better quality of life and communication, were more often self-employed 
and in an office job. The USER-P scores did not change statistically significantly over time. 

Conclusions 
About half of the stroke patients remained in paid employment. 

Significance
Optimizing interventions for returning to work and achieving meaningful participation outside 
of employment seem desirable.
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Introduction

Stroke is a common and serious medical condition1 often leading to impairments in physical and 
emotional functioning, cognition, and communication2-4, negatively influencing participation in 
society5. 

Regarding the course of participation on the longer term after stroke, the literature is scarce. 
Nevertheless, the relatively few available studies with a longer duration of follow-up showed 
that, despite improvements in particular in the first year, a considerable proportion of patients 
with stroke still experience restrictions in various aspects of participation on the longer term6-9.  
These restrictions in participation include the domain employment9, since approximately a 
quarter of the patients is younger than 65 years at the time of stroke and thus part of the 
labour force8. A review of Treger et al.10 demonstrated differences in the proportion of stroke 
patients that return to work between countries ranging from 14% in Germany to 73% in 
France and Portugal. Other reviews also mentioned wide ranges of return to work: 4.0-90.9% 
with a pooled summary estimate of 67.4% two years post stroke9, 11% three months after 
rehabilitation to 85% seven years post stroke11, or 0% 0-3 years post stroke to 100%, with an 
average of 44%12,13. These differences may not only reflect different international differences 
such as retirement age or social security systems, but may also be related to the inclusion 
of different stroke populations (population-based, hospital-based, rehabilitation-based), 
different definitions or assessment of employment status, and different follow-up durations.

Overall, it must be noted that most studies on the course of employment status report on one 
specific time point after stroke, usually not beyond one year, and do not describe the course 
of returning to work over time. Moreover, most of the studies did not report on aspects of 
participation other than return to paid employment, whereas participation in other meaningful 
activities is very important as well, both in patients who do and do not return to work. 

Given that knowledge gap, the aim of the present study was to describe the long-term 
employment outcomes and overall participation in a Dutch cohort of stroke patients who 
received multidisciplinary rehabilitation and who had paid employment at the time of stroke. 
More specifically, the study aimed, in patients with paid employment at the time of stroke, a) 
to explore differences in characteristics of patients who did and did not return to work at 30 
months; b) to describe the proportion of patients with paid employment and on partial or full-
time sick leave over time as well as their use of employment adaptations and support; and c) to 
describe the course of participation in patients who did and did not remain in the work force.
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Materials and methods

Study design 
This study was part of the Stroke Cohort Outcomes of REhabilitation (SCORE) study14, a 
longitudinal cohort study that was executed from March 2014 until December 2019 at Basalt, 
a multidisciplinary rehabilitation facility in the Netherlands. 

The Medical Ethical Committee of the Leiden University Medical Center (protocol number 
NL465321.058.13) approved the SCORE study, that is registered at the International Clinical 
Trial Registry Platform (https://trialsearch.who.int/Default.aspx: NTR4293). The current study 
on the long-term course of participation is reported in accordance with the STrengthening the 
Reporting of OBservational studies in Epidemiology (STROBE) guidelines15.

Setting 
In the Netherlands, after an average of six days of hospital admission for stroke, approximately 
14% of the patients are referred to inpatient multidisciplinary rehabilitation in a rehabilitation 
facility, 15% are discharged to inpatient geriatric rehabilitation and 71% of the patients are 
discharged home16. Some of the patients who are discharged to their homes are referred 
to outpatient multidisciplinary rehabilitation in a rehabilitation facility16. As compared with 
geriatric rehabilitation, the population of stroke patients admitted to multidisciplinary 
rehabilitation is composed of the younger patients, who were more active before stroke and 
have complex impairments8.

With respect to the Dutch legislation and social security system related to sick leave and 
work disability, it is compulsory for anyone that has paid employment with an employment 
contract to be insured under the Dutch Employee Insurance Schemes. This insurance 
obligates employers to continue to pay (a percentage of) the salary when an employee is fully 
or partly sick-listed during the first two years. In addition, during this period employers should 
do all they can to ensure that the sick employee returns to work as quickly as possible in a 
responsible way, including providing (temporary) modified work within the own company or 
elsewhere when necessary17. When the employee stays disabled and sick-listed for work for 
more than two years, the employee’s ‘ability to work’ is examined. When this ‘ability to work’ 
is not present anymore, the employee receives a benefit of the Dutch government and the 
employer is allowed to terminate the employment contract of the employee. In case of self-
employment this legislation does not apply; return to work is the patient’s own responsibility, 
and it depends on his or her private insurance for sick leave and work disability whether or not 
he or she receives a benefit during sick leave and when there is no ability to work. 
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Patients
Consecutive stroke patients starting with inpatient or outpatient rehabilitation in the 
multidisciplinary rehabilitation facility were invited by their rehabilitation physician to 
participate in the SCORE study when they: 1) were 18 years or older; 2) had a first or recurrent 
stroke less than six months ago; 3) had no dementia or psychiatric disorder; and 4) were able 
to complete questionnaires in Dutch. Eligible patients who were willing to participate were 
only included after they provided written informed consent. 

The current analysis concerned a subset of patients who had paid employment at the time of 
stroke, were aged <66 years (retirement age in the Netherlands in 2019) 30 months after start 
of rehabilitation (T30) and completed the questionnaire related to paid employment at T30.

Assessments 

Sociodemographic and clinical characteristics
Sociodemographic and clinical characteristics were recorded at the start of rehabilitation, 
i.e. baseline. Age, sex and stroke type (i.e. ischemic or haemorrhagic stroke) were extracted 
from the patients’ medical file. A questionnaire was used to assess educational level and living 
situation. Comorbidities were determined by the Dutch Life Situation Cohort Questionnaire, 
comprising 16 chronic diseases18. The Barthel Index was completed only for patients receiving 
inpatient rehabilitation. The Barthel Index is a nurse-reported measurement instrument that 
measures functional independence. It yields a score between 0 and 20, with higher scores 
indicating more independence19. 

Employment prior to stroke and at follow-up
A questionnaire about paid employment prior to stroke was completed at baseline and 
included the following questions: type of contract (permanent, temporary, self-employed, 
other), amount of working hours per week according to contract, type of occupation (office 
job, service job or industrial/manual job) and managerial position (yes/no).

At 6 (T6), 12 (T12), 18 (T18), 24 (T24) and 30 (T30) months after baseline, patients were asked 
whether they had paid employment (yes/no), defined as having an employment contract or 
being self-employed, regardless of being actually working or not (because of partial or full sick 
leave). 

If patients indicated that they were in paid employment, an additional questionnaire was 
completed. They were asked whether they were actually working and/or were on partial or 
full sick leave. This questionnaire also comprised questions on the occurrence of employment 
adaptations (changes of tasks, working hours, function/position, work accommodations, or 
a change of employer) and support related to return to work (work-related support from 
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employer/supervisor, occupational physician, rehabilitation center or other), all over the past 
6 months, in yes/no format.

Other Patient Reported Outcome Measures (PROMs)

Apart from the questionnaire concerning paid employment, the EuroQol-5 Dimensions-3 Levels 
(EQ-5D-3L)20 and four domains of the Stroke Impact Scale (SIS) version 3.021 were completed 
at baseline. The Utrecht Scale for Evaluation of Rehabilitation-Participation (USER-P)22 was 
completed at T6, T12 and T24.

The EQ-5D-3L was used to measure health-related quality of life20. It comprises the following 
five dimensions: mobility, self-care, usual activities, pain/discomfort and anxiety/depression. 
Each dimension has 3 levels of severity: no problems, some problems, and extreme problems. 
The patient is asked to indicate his/her health state by ticking the box next to the most 
appropriate statement in each of the five dimensions. The resulting index ranges from -0.33 
(serious problems on all five dimensions) to 1 (perfect health)23. Next to this index, the EQ-5D-
3L comprised a vertical visual analogue scale (VAS), ranging from 0 (‘worst imaginable health 
state’) to 100 (‘best imaginable health state’) to quantify the patient’s self-rated health status20. 

The SIS is a stroke-specific health status measure, that assesses several domains21. Items 
are scored on a 5-point Likert scale and transformed to a score ranging from 0-100 for each 
domain, with higher scores indicating better functioning on that specific domain. The domains 
‘Communication’ and ‘Memory and thinking’ were administered in all patients. In April 2015, 
the domains ‘Mobility’ and ‘Mood and emotions’ were added.

The USER-P is a measure that is based on the International Classification of Functioning, 
Disability and Health (ICF) and assesses objective and subjective participation22. It consists of 
32 items divided into three scales: Frequency, Restrictions, and Satisfaction. The Frequency 
scale consists of four items on vocational activities (‘paid work’, ‘unpaid work’, ‘education’, 
‘household duties’), scored in hours per week ranging from 0 (not at all) to 5 (36 hours or 
more); and seven items on leisure and social activities, scored in frequency in the last four 
week ranging from 0 (not at all) to 5 (19 times or more). The Restrictions scale consists of 
11 items on activities that may be restricted due to a health condition, including one item 
about ‘paid work, unpaid work or education’. The perceived difficulty in performing the activity 
is rated on a four-point scale, ranging from 0 (not possible) to 3 (without difficulty). A ‘not 
applicable’ option is available for every item and can be used if the item is not relevant to the 
patient or if experienced restrictions are not related to the patient’s health condition. The 
Satisfaction scale includes ten items on satisfaction with vocational, leisure and social activities 
and relationships. Items are rated on a scale from 0 (very dissatisfied) to 5 (very satisfied). For 
the items ‘paid work, unpaid work or education’ and ‘your relationship with your partner’ a ‘not 
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applicable’ option is available. The sum score of each scale is based on all applicable items and 
is converted to a 0–100 scale, with higher scores indicating better participation (more time 
spent/higher frequency, less restrictions, higher satisfaction)22.

Statistical analysis

Data analyses were performed in IBM SPSS version 25 (IBM Corp: Armonk, NY, USA 2013). For 
all statistical analyses a two-sided p value of ≤ 0.05 was considered statistically significant. Data 
are presented as numbers (n) with percentages (%), as means with standard deviations (SD) 
or as medians and interquartile ranges (IQR) depending on their nature and their distribution. 
The Kolmogorov-Smirnov test was used to assess whether or not continuous variables were 
normally distributed.

Baseline sociodemographic, clinical and employment characteristics and PROMs of included 
patients were compared with those of patients who had paid employment at the time of stroke 
and were still <66 years old at T30, but who did not complete the questionnaire related to paid 
employment at T30 and were therefore excluded. For this comparison Fisher’s exact tests 
and Mann-Whitney U tests were used. Baseline sociodemographic, clinical and employment 
characteristics and PROMs of patients with paid employment at T30 were compared with those 
of patients without paid employment at T30 using Fisher’s exact tests and Mann-Whitney U 
tests, where appropriate.

The proportion of patients with paid employment was computed as the number of patients 
reporting they had paid employment at that time point divided by the number of patients 
completing the questionnaire on work at that time point. Only for patients with paid 
employment, the proportions of patients who were on sick leave, who had specific work 
adaptations and who received work-related support for each follow-up time point were 
calculated.

With respect to participation, the scores of each USER-P scale at T6, T12 and T24 were 
compared between patients with and without paid employment using Mann Whitney U tests. 
In order to make a fair comparison between patients with and without paid employment, 
additional analyses were done with the scores of each USER-P scale without the items 
concerning employment. For the Frequency scale it concerned omitting the items ‘paid work’ 
and ‘education’, as the latter is described as ‘only training courses taken in the context of your 
paid work or to help you obtain paid work’. For the Restrictions and Satisfaction scales only the 
item ‘paid work, unpaid work or education’ was omitted. The minimum number of completed 
items for the Frequency scale for the first four items was set on two instead of three, and for 
the Satisfaction scale this was set on five instead of six. 
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In addition, to evaluate whether or not USER-P scores of each scale changed over time, linear 
mixed models were used. Analyses were done with both the complete USER-P scale scores and 
the scale scores without the items related to work as dependent variables. Paid employment 
was included in the model as being employed at T24 (yes/no). Time was the independent 
variable, and also an interaction term between time and paid employment at T24 was added 
to the model to analyse whether the slope of the change over time was different in patients 
with and without paid employment.

Results

Between March 2014 and December 2019, 836 patients were included in the SCORE study. 
Of these patients, 620 reported whether they had paid employment or not at the time of 
stroke: 348 (41.6%) patients reported they had paid employment at the time of stroke. Of 
these patients, 288 were younger than 66 years old at T30, of whom 170 (59%) completed the 
questionnaire related to paid employment at T30. 

These 170 patients were included in the current analyses (Table 1). Their median age was 54.2 
(IQR 11.2) years and 68 (40.0%) of them were female. The included patients did not statistically 
significantly differ from the 118 patients who had paid employment at the time of stroke and 
were still younger than 66 at T30, but who did not complete the employment questionnaire at 
T30 (Online resource 1).

Characteristics of patients with and without paid employment at T30
At T30, 86 patients (50.6%) reported to be in paid employment. Table 1 shows that compared 
to those who did not remain in the work force, patients with paid employment at T30 had 
statistically significantly more working hours and better EQ-5D-3L and SIS Communication 
scores at baseline. In addition, they were more often self-employed (versus permanent 
contract p = 0.015; versus temporary contract p = 0.053; versus other p = 0.004) and had more 
often an office job (versus service job p = 0.026; versus industrial/manual job p = 0.013). 
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Table 2. Em
ploym

ent outcom
es at all follow

-up tim
e point of patients w

ho had paid em
ploym

ent at the tim
e of stroke. 

n
6 m

onths
n

12 m
onths

n
18 m

onths
n

24 m
onths

n
30 m

onths
Em

ploym
ent

159
158

153
154

170

N
o paid em

ploym
ent

25 (15.7%
)

25 (15.8%
)

38 (24.8%
)

64 (41.6%
)

84 (49.4%
)

Paid em
ploym

ent
134 (84.3%

)
133 (84.2%

)
115 (75.2%

)
90 (58.4%

)
86 (50.6%

)

Presence of sick leave w
hen em

ployed
93

88
81

62
50

      W
orking w

ithout sick leave
9 (9.7%

)
30 (37.5%

)
43 (53.1%

)
50 (80.6%

)
41 (82.0%

)

      Partial sick leave
27 (29.0%

)
35 (39.8%

)
21 (25.9%

)
7 (11.3%

)
5 (10.0%

)

      Full sick leave
57 (61.3%

)
23 (26.1%

)
17 (21.0%

)
5 (8.1%

)
4 (8.0%

)

Em
ploym

ent adaptations w
hen em

ployed
1

92
133

114
90

86

N
o em

ploym
ent adaptations

53 (57.6%
)

67 (50.4%
)

65 (57.0%
)

57 (63.3%
)

74 (86.0%
)

W
ork tasks/activities

24 (26.1%
)

32 (24.1%
)

22 (19.3%
)

13 (14.4%
)

7 (8.1%
)

W
orking hours

24 (26.1%
)

38 (28.6%
)

23 (20.2%
)

 
9 (10.0%

)
8 (9.3%

)

W
ork function/position

3 (3.3%
)

 
11 (8.3%

)
9 (7.9%

)
 

5 (5.6%
)

5 (5.8%
)

W
ork accom

m
odations (e.g. devices)

5 (5.4%
)

12 (9.0%
)

 
6 (5.3%

)
5 (5.6%

)
1 (1.2%

)

Change in em
ployer

0 (0.0%
)

3 (2.3%
)

4 (3.5%
)

3 (3.3%
)

1 (1.2%
)

Em
ploym

ent-related support
1

92
133

114
90

86

N
o em

ploym
ent-related support

34 (37.0%
)

55 (41.4%
)

65 (57.0%
)

64 (71.1%
)

80 (93.0%
)

Em
ployer/supervisor

34 (37.0%
)

53 (39.8%
)

29 (25.4%
)

10 (11.1%
)

4 (4.7%
)

O
ccupational physician

38 (41.3%
)

55 (41.4%
)

36 (31.6%
)

16 (17.8%
)

4 (4.7%
)

Rehabilitation centre
26 (28.3%

)
23 (17.3%

)
4 (3.5%

)
3 (3.3%

)
1 (1.2%

)

O
ther

5 (5.4%
)

10 (7.5%
)

15 (13.2%
)

4 (4.4%
)

1 (1.2%
)

Variables are described as num
bers w

ith percentages (%
). 

1In the previous six m
onths in the patients w

ho had paid em
ploym

ent at that specific follow
-up tim

e point; several answ
ers w

ere possible w
hen patients reported that there 

w
ere em

ploym
ent adaptations or that they received em

ploym
ent-related support.



	 65

Work and participation

4

Paid employment over time
Table 2 shows the employment status of the 170 participants over time. The proportions of patients 
reporting that they were employed decreased, in particular between T18 and T24, with eventually 
50.6% of patients reporting paid employment at T30. Only few patients reported changing jobs. 
The individual courses of patients of employment status are described in Online Resource 2.

Patients reporting paid employment could also be on sick leave partially or fully. Although the 
proportions of patients in paid employment decreased over time, among those with paid employment, 
the percentage of patients reporting that they were working without sick leave increased from 9.7% 
at T6 to 82.0% at T30. It must be noted that at the various follow-up time points, only 58.1%-70.4% of 
patients reporting paid employment provided information on sick leave.

Employment adaptations and support 
Table 2 also provides insight into the implementation of employment adaptations and the support 
from the employer or health professionals with respect to return to work. It appeared that overall 
changes in tasks and activities and changes in working hours were the most frequently reported 
employment adaptations. With regard to support the guidance from the employer/supervisor and 
occupational physician were reported more often than that from the rehabilitation center or other 
sources. Like the questions on sick leave, the response rates to the questions on employment 
adaptations and support at the various time points were varying between 68.7%-100.0%.

Participation over time
Table 3 shows the scores of all three USER-P scales of the total group of patients and separately 
for patients either reporting or not reporting paid employment at T6, T12 and T24. 

Regarding the differences of USER-P scale scores between patients with and without paid 
employment, there were no statistically significant differences at T6, whereas at T12 patients 
reporting paid employment had significantly better scores for the USER-P Frequency and Restrictions 
scales (p < 0.05) and at T24 for all three USER-P scales (all p < 0.001). With respect to USER-P scale 
scores over time, there were no statistically significant changes over time, neither in the total, nor 
within the subgroups of patients with or without paid employment at T24 (Online Resource 3).

When leaving out the items concerning employment, again at T6 no statistically significant 
differences in USER-P scale scores were seen between patients who did and did not report 
paid employment at that time point. At T12 only the difference for the Restrictions scale 
remained. At T24, the scores for the Restrictions and Satisfaction scales were statistically 
significantly better for patients with paid employment, whereas the Frequency scale score was 
not statistically significantly different. Regarding the course of the Frequency scale score, its 
scores diminished over time for patients with paid employment (β -1.74, 95%CI -2.96 – -0.52, p 

= 0.005), but not in patients without paid employment at 24 months. 
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Table 3. USER-P in stroke patients with and without paid employment up to 24 months after the start of 
rehabilitation. 

n 6 months p value* n 12 months p value* n 24 months p value*
USER-P Frequency
All items

All patients 159 33.6 (16.4) 160 33.6 (14.8) 158 31.4 (16.3)

Paid employment 131 34.6 (17.5)
0.182

133 34.6 (15.0)
0.001

90 36.0 (17.0)
<0.001

No paid employment 25 29.2 (13.0) 25 28.9 (16.3) 61 29.3 (10.4)

Without item ‘Paid work’ and ‘education’

All patients 159 34.3 (15.7) 160 33.1 (14.8) 158 32.9 (16.8)

Paid employment 131 34.3 (16.4)
0.470

133 33.6 (14.3)
0.799

90 31.8 (17.9)
0.697

No paid employment 25 33.6 (17.3) 25 33.3 (23.6) 61 34.3 (13.6)

USER-P Restrictions
All items

All patients 161 83.3 (33.0) 157 87.5 (27.3) 158 87.9 (33.3)

Paid employment 133 83.3 (33.2)
0.197

130 89.4 (27.9)
0.005

90 96.8 (19.0)
<0.001

No paid employment 25 76.7 (43.3) 25 74.1 (35.3) 61 70.0 (30.8)

Without item ‘Paid work, unpaid work or education’

All patients 161 86.7 (33.3) 157 90.0 (30.0) 158 90.0 (29.3)

Paid employment 133 88.9 (33.3)
0.284

130 92.6 (26.7)
0.032

90 96.7 (18.5)
<0.001

No paid employment 25 80.0 (42.1) 25 74.1 (34.6) 61 73.3 (29.6)

USER-P Satisfaction
All items

All patients 158 72.2 (27.1) 157 72.5 (25.8) 155 72.5 (27.5)

Paid employment 130 72.2 (26.9)
0.713

130 72.5 (26.3)
0.093

90 77.6 (26.5)
<0.001

No paid employment 25 75.0 (33.8) 25 69.4 (29.5) 58 65.6 (27.8)

Without item ‘Paid work, unpaid work or education’

All patients 158 75.0 (25.7) 158 75.0 (25.3) 158 75.0 (26.2)

Paid employment 130 75.0 (25.0)
0.813

131 75.0 (26.7)
0.064

90 77.8 (26.9)
<0.001

No paid employment 25 75.0 (32.5) 25 69.4 (29.3) 61 69.4 (26.4)

Variables are described as medians with interquartile ranges; *p values are given of Mann-Whitney U Tests 
comparing patients with and without paid employment.  
Abbreviations: USER-P Utrecht Scale for Evaluation of Rehabilitation–Participation.

Discussion

This study on the long-term course of employment outcomes and overall participation in 
patients with paid employment pre-stroke receiving multidisciplinary rehabilitation, found 
that half of them reported paid employment at 30 months after starting rehabilitation. The 
proportion of patients that had paid work was highest at six months with a marked decrease 
between 18 and 24 months after start of rehabilitation. These results reflect the Dutch social 
security system, where patients who are employed but sick-listed are entitled to a two-year 
period of (partial) salary payment and possible re-integration.
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Baseline characteristics of employment, namely self-employment, a higher number of 
working hours and having an office job were associated with having paid employment at T30. 
In addition, the patients remaining in the work force reported better quality of life and less 
impact of their stroke on communication at baseline.

With respect to participation that is not employment related, patients who reported paid 
employment experienced less restrictions and were more satisfied than patients who did not. 
However, frequencies of participation outside of employment did not differ and decreased 
with time in those who retained work.

Our study showed a decrease in proportions of patients reporting paid employment that 
seems in contrast to previous studies such as that of Saeki et al.24, that demonstrate an 
increase of patients that return to work over time. Nevertheless this contrast is not an actual 
contrast, because looking at the proportions of patients that reported paid employment and 
actually worked the same increase over time is seen. 

In our study, half of the patients returned to paid employment at 30 months, but it is difficult to 
directly compare this result with previous studies, in part due to methodological differences. 
Therefore, and as mentioned in the introduction, estimated proportions of stroke patients 
returning to work varied largely9-12. Nevertheless, our finding is in the same range as the 
proportions seen in a previous Dutch cross-sectional, hospital-based study including patients 
aged 18-65 years at 2-5 years post-stroke, where 39% returned to work25. The patients of that 
study were younger and more often had an ischemic stroke than the patients in our study, 
but the proportions females and patients with a low level of education were comparable. In 
addition, our results were in the same range of a review which calculated a pooled summary 
estimate of return to work two years post-stroke of 67.4%9. Overall, the heterogeneity in study 
methodology seen in the studies on this topic underlines the need for international consensus 
on how to best define and assess employment status in clinical and epidemiological studies in 
stroke patients10,26,27.

This quantitative study did not elaborate on why patients were not able to return to paid 
employment. Depending on the patient’s health status, the work situation, and the social 
security system, the work status of patients may vary largely within and across patients, with 
possible combinations of either or not working fully or partially and either or not being on 
fulltime or parttime sick leave, and either or not receiving a fulltime or parttime disability 
pension. For a detailed description an individual interview or an extensive questionnaire is 
needed.

Regarding the association of baseline characteristics with long-term paid employment, our 
findings are in general in line with previous literature. Regarding work characteristics, previous 
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literature in particular demonstrated that white collar occupation was beneficial for return to 
work compared to blue collar occupation (24,28). Our study found that self-employment and 
more working hours at baseline were also associated with return to work.

Regarding stroke characteristics, previous studies found that the presence of aphasia was 
negatively associated with return to work28,29, which is in line with the observation in our study 
that the SIS Communication score was lower in patients who did not return to work.

Moreover, it has been found previously that normal muscle strength, absence of apraxia and 
more independence in activities of daily life measured with the Barthel Index were positively 
related to return to work24,29, while other studies showed no influence of stroke severity30. 
In our study, better scores for the EQ-5D-3L, which involves questions about mobility and 
activities of daily life, were associated with paid employment at T30. However this was not true 
for the SIS Mobility nor for the Barthel Index, perhaps because of low number of patients for 
whom these outcomes were known.

This study found that at all time points, a considerable proportion of patients reported 
employment adaptions in the previous six months, with only few changing jobs. The need for 
reductions in working hours and employment modifications because of changes in abilities 
due to stroke are previously mentioned in literature10. However, our results are hard to 
compare with those from other studies, as we did not record the cumulative, overall changes 
from baseline onwards. However, by recording adaptations over the previous six months, we 
were able to demonstrate that the occurrence of adaptations in those with paid employment 
decreased with time. It remains unclear to what extent this finding can be interpreted as a 
decreasing need and successful work integration over time. 

Support from the employer and occupational physician were the most often reported sources 
of help. Although we have no cumulative figures, the findings at six months can be interpreted 
on their own, where it is striking that less than half of the patients reported support from 
their employer or occupational physician. These results may be flattened by the reporting of 
self-employed patients, but nevertheless may indicate that there is room for improvement, in 
particular given the far-reaching legal responsibility to support the return to work process in the 
Netherlands26. Work-directed interventions in combination with education/coaching were shown 
previously to be effective regarding return to work31. It could be considered to include these 
interventions more consistently by the employer, occupational physician or rehabilitation center. 

Considering participation outside of paid employment, it was striking that although frequencies 
were comparable, patients without paid employment experience more restrictions and less 
satisfaction with this participation. A previous study demonstrated that stroke patients retain 
predominately more sedentary and home-based activities and fewer physically demanding 
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and community based activities32. This might be more the case for patients without paid 
employment, explaining the difference in restrictions and satisfaction. Indeed, a need for 
well-founded, proven effective interventions for achieving meaningful participation outside 
of employment has been mentioned previously33. It was suggested that this might require 
different types of support at various stages after stroke34 and should take into account the 
social support system and other environmental factors, such as transportation35,36.

Strengths and limitations

A strength of this study is the long-term, prospective design and the comprehensive assessment 
of both employment and participation. The computation of the USER-P scale scores with and 
without work-related items allowed a fair comparison on the perception of participation 
of patients who remained in paid employment and who did not. Limitations include the 
relatively small sample size, inclusion from only one rehabilitation facility and missing items 
in questionnaires of patients in the study. Moreover, the study population was selected based 
on their completion of the 30-months assessment. Although their characteristics at baseline 
did not differ from those who did not complete the study, selection bias cannot be ruled out. 
Another limitation was that the definition of ´having paid employment´ could reflect different 
situations, including being actually at work or being fully or partly sick-listed. Although we 
aimed to gather detailed information from all patients, the precise working situation was 
missing for a proportion of patients. Finally, the results from the present study are influenced 
by the Dutch context and might therefore not be applicable to other countries with different 
legislation, social security and health systems.

In conclusion, the results of the present study suggest that there are windows of opportunity 
to improve the participation outcomes for patients in paid employment at the time of stroke 
receiving rehabilitation, both in those who do and do not remain in the work force, by 
implementing more consistently effective work-directed interventions and interventions for 
achieving meaningful participation outside of employment. 
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Online Resource 1. Baseline characteristics of stroke patients receiving multidisciplinary rehabilitation who had 
paid employment at the time of stroke

n
170

Included in 
the current 

analyses

n
118

Excluded in 
the current 

analyses
p-value*

Sociodemographic characteristics
Age in years 169 54.2 (11.2) 115 53.9 (13.2) 0.839
Female sex 170 68 (40.0%) 118 51 (43.2%) 0.627
Low education level 167 46 (27.5%) 116 43 (37.1%) 0.093
Living alone 169 30 (17.8%) 115 29 (25.2%) 0.138
Clinical characteristics
Ischemic stroke 167 126 (75.4%) 117 90 (76.9%) 0.888
Number of comorbidities 131 1.0 (1.0) 97 1.0 (2.0) 0.832
Barthel Index at start rehabilitation1 92 17.0 (9.0) 70 17.0 (9.0) 0.494
Employment characteristics

Type of contract Permanent 170 131 (77.1%) 118 84 (71.2%)

0.668
Temporary 12 (7.1% ) 11 (9.3%)

Self-employed 20 (11.8%) 16 (13.6%)

Other 7 (4.1%) 7 (5.9%)
Number of working hours according to contract 169 36.0 (11.0) 116 36.0 (16.0) 0.119

Type of  
occupation

Office job

155

67 (43.2%)

97

37 (38.1%)

0.219Service job 51 (32.9%) 27 (27.8%)

Industrial or manual job 37 (23.9%) 33 (34.0%)

Managerial position 154 18 (11.7%) 98 11 (11.2%) 1.000
Patient Reported Outcome Measures
EQ-5D-3L index 151 0.78 (0.26) 108 0.76 (0.35) 0.191
EQ-5D-3L VAS 159 65.0 (26.0) 108 64.0 (25.0) 0.528
SIS Communication 161 92.2 (25.0) 109 89.3 (26.8) 0.245
SIS Mobility2 84 84.7 (38.2) 80 86.1 (29.9) 0.492
SIS Memory and thinking 163 85.7 (25.0) 111 78.6 (35.7) 0.270
SIS Mood and emotions 84 79.2 (23.6) 82 77.8 (22.2) 0.526
Dichotomous variables are described as numbers with percentages (%) and continuous variables as medians 
with interquartile ranges; *p-values are given of Fisher Exact Tests or Mann-Whitney U Tests, when appropriate.  
1For inpatients only
2Added later to the set of questionnaires 
Abbreviations: EQ-5D-3L EuroQoL-5 Dimensions-3 Levels; SIS Stroke Impact Scale; VAS visual analogue scale.
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Online Resource 2. Overview of employment status at the different measurement moments of stroke patients 
with paired measurements. 

n 
126

6 
months

12 
months

18 
months

24 
months

30 
months

Group 1 Paid employment at all measurement moments
54 (42.9%) + + + + +

Group 2 Paid employment over time

Paid employment at 12, 18, 24 and 30 months 5 (4.0%) - + + + +

Paid employment at 18, 24 and 30 months 0 (0.0%) - - + + +

Paid employment at 24 and 30 months 2 (1.6%) - - - + +

Paid employment at 30 months 0 (0.0%) - - - - +

Group 3 No longer paid employment over time 

No longer paid employment at 12, 18, 24 and 30 months 6 (4.8%) + - - - -

No longer paid employment at 18, 24 and 30 months 9 (7.1%) + + - - -

No longer paid employment at 24 and 30 months 20 (15.9%) + + + - - 

No longer paid employment at 30 months 12 (9.5%) + + + + - 

Group 4 Having paid employment fluctuates over time

Paid employment at 6, 18, 24 and 30 months 1 (0.8%) + - + + +

Paid employment at 6, 12, 24 and 30 months 4 (3.2%) + + - + +

Paid employment at 6, 12, 18 and 30 months 1 (0.8%) + + + - +

Paid employment at 6 and 18 months 1 (0.8%) + - + - -

Paid employment at 12 months 2 (1.6%) - + - - -

Group 5 No longer paid employment after baseline 
9 (7.1%) - - - - - 

+ means paid employment at that measurement moment 
- means no paid employment at that measurement moment

Online Resource 3. Linear mixed model results of USER-P scales over time

Complete USER-P scale
USER-P scale without items paid 

employment
β 95% CI p-value β 95% CI p-value

USER-P Frequency scale

Time -0.62 -1.97 – 0.74 0.370 0.45 -1.03 – 1.93 0.550

Paid employment at T24 7.81 3.31 – 12.31 0.001 6.77 1.82 – 11.71 0.007

Time*Paid employment at T24 0.52 -1.23 – 2.28 0.557 -2.19 - 4.11 – -0.27 0.026

USER-P Restrictions scale

Time 1.19 -0.87 – 3.26 0.257 1.41 -0.59 – 3.41 0.166

Paid employment at T24 16.54 9.28 – 23.80 <0.001 15.24 8.16 – 22.32 <0.001

Time*Paid employment at T24 0.60 -2.08 – 3.29 0.659 -0.19 -2.78 – 2.41 0.888

USER-P Satisfaction scale

Time 0.45 -1.50 – 2.39 0.652 0.09 -1.84 – 2.02 0.930

Paid employment at T24 12.78 5.48 – 20.07 0.001 12.44 5.12 – 19.77 0.001

Time*Paid employment at T24 0.31 -2.17 – 2.80 0.804 0.10 -2.38 – 2.59 0.935

Abbreviations: CI confidence interval; T24 time measurement point 24 months after start of the rehabilitation; 
USER-P Utrecht Scale for Evaluation of Rehabilitation–Participation. 


