
Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalInformation?journalCode=pnrh20

Neuropsychological Rehabilitation
An International Journal

ISSN: 0960-2011 (Print) 1464-0694 (Online) Journal homepage: https://www.tandfonline.com/loi/pnrh20

Return to work after mild-to-moderate stroke:
work satisfaction and predictive factors

Jet van der Kemp, Willeke J. Kruithof, Tanja C. W. Nijboer, Coen A. M. van
Bennekom, Caroline van Heugten & Johanna M. A. Visser-Meily

To cite this article: Jet van der Kemp, Willeke J. Kruithof, Tanja C. W. Nijboer, Coen A. M. van
Bennekom, Caroline van Heugten & Johanna M. A. Visser-Meily (2019) Return to work after mild-
to-moderate stroke: work satisfaction and predictive factors, Neuropsychological Rehabilitation,
29:4, 638-653, DOI: 10.1080/09602011.2017.1313746

To link to this article:  https://doi.org/10.1080/09602011.2017.1313746

© 2017 The Author(s). Published by Informa
UK Limited, trading as Taylor & Francis
Group

Published online: 26 Apr 2017.

Submit your article to this journal 

Article views: 2058

View related articles 

View Crossmark data

Citing articles: 4 View citing articles 

https://www.tandfonline.com/action/journalInformation?journalCode=pnrh20
https://www.tandfonline.com/loi/pnrh20
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/09602011.2017.1313746
https://doi.org/10.1080/09602011.2017.1313746
https://www.tandfonline.com/action/authorSubmission?journalCode=pnrh20&show=instructions
https://www.tandfonline.com/action/authorSubmission?journalCode=pnrh20&show=instructions
https://www.tandfonline.com/doi/mlt/10.1080/09602011.2017.1313746
https://www.tandfonline.com/doi/mlt/10.1080/09602011.2017.1313746
http://crossmark.crossref.org/dialog/?doi=10.1080/09602011.2017.1313746&domain=pdf&date_stamp=2017-04-26
http://crossmark.crossref.org/dialog/?doi=10.1080/09602011.2017.1313746&domain=pdf&date_stamp=2017-04-26
https://www.tandfonline.com/doi/citedby/10.1080/09602011.2017.1313746#tabModule
https://www.tandfonline.com/doi/citedby/10.1080/09602011.2017.1313746#tabModule


Return to work after mild-to-moderate stroke: work
satisfaction and predictive factors
Jet van der Kempa,b, Willeke J. Kruithofa,b, Tanja C. W. Nijboer a,b,c,
Coen A. M. van Bennekomd,e, Caroline van Heugtenf,g and Johanna
M. A. Visser-Meilya,b

aDepartment of Rehabilitation, Physical Therapy Science & Sports, Brain Centre Rudolf Magnus,
University Medical Centre Utrecht, Utrecht, the Netherlands; bDe Hoogstraat Rehabilitation, Utrecht,
the Netherlands; cDepartment of Experimental Psychology, Helmholtz Institute, Utrecht University,
Utrecht, the Netherlands; dDepartment of Research and Development, Heliomare Rehabilitation
Centre, Wijk aan Zee, the Netherlands; eCoronel Institute of Occupational Health, Academic Medical
Centre, University of Amsterdam, Amsterdam, the Netherlands; fDepartment of Psychiatry and
Neuropsychology, School for Mental Health and Neuroscience, Maastricht University Medical Centre,
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ABSTRACT
A large proportion of stroke patients are unable to return to work (RTW), although
figures vary greatly. A total of 121 mild-to-moderate stroke patients, who had a paid
job at the time of their stroke were included (a) to quantify RTW and work
satisfaction one-year post-stroke (using the Utrecht Scale for Evaluation of
Rehabilitation-Participation) and (b) to determine factors predicting RTW post-
stroke, based on stroke-related, personal and neuropsychological variables. Half of
the patients were not in work (28%) or were working less (22%) than pre-stroke.
Ninety percent of those in fulltime employment post-stroke were satisfied with their
occupational situation, against 36% of the unemployed participants. In regards to
factors predicting RTW, global cognitive functioning (r = .19, Montreal Cognitive
Assessment) and depressive symptoms (r =−.16, Hospital Anxiety and Depression
Scale) at two months post-stroke onset were associated with return to work within
one year. Only global cognitive functioning was an independent predictor of RTW
(11.3% variance, p = .013). Although the explained variance was not that high,
neuropsychological factors probably play a pivotal role in returning to work and
should be taken into account during rehabilitation after mild and moderate stroke.

ARTICLE HISTORY Received 26 October 2016; Accepted 25 March 2017
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Introduction

Employment is regarded as one of the most important predictors of quality of life
(Donker-Cools, Wind, & Frings-Dresen, 2015; Passier, Visser-Meily, Rinkel, Lindeman, &
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Post, 2011; van Velzen, van Bennekom, Edelaar, Sluiter, & Frings-Dresen, 2009b). People
who are employed report a better quality of life, less health service usage and a better
health status than non-employed people (van Velzen et al., 2009b). Nowadays, the pro-
portion of stroke patients who return to work ranges from 11% to 85% (Donker-Cools
et al., 2015; Saeki & Toyonaga, 2010), with a mean of approximately 40% (van Velzen,
van Bennekom, Edelaar, Sluiter, & Frings-Dresen, 2009a). This wide range is caused by
different definitions of stroke and work, varying study samples, and different follow-
up periods. It would be of great value to determine more precisely the proportion of
stroke patients who return to work, and to know which factors might predict return
to work post-stroke. This would enable better information and more targeted care to
be provided, in order to improve the support for stroke patients in the process of reinte-
gration into working life.

Although several studies have examined factors predicting return to work post-
stroke, the majority have focused on stroke-related and demographic factors only,
such as age, gender, functional status (e.g., Barthel Index (BI) and muscle strength),
stroke characteristics (e.g., stroke type and lesion site), and level of education and
work type (e.g., white and blue collar) pre-stroke (Donker-Cools et al., 2015; van
Velzen et al., 2009b). However, many of these factors, especially those concerning
motor functioning, are less relevant for mild stroke patients, because they more often
suffer from the less visible consequences of stroke, such as mood disorders and
cognitive complaints (Tellier & Rochette, 2009).

To our knowledge, few studies have so far examined the predictive value of personal
(e.g., self-efficacy and coping style) and neuropsychological (e.g., mood and cognition)
factors in relation to return to work in mild-to-moderate stroke patients. In regards to
personal factors, higher self-efficacy has been mentioned as a common factor indicating
positive outcomes in terms of return to work across multiple health conditions (Cancel-
liere et al., 2016). Furthermore, a qualitative meta-synthesis on patients perspectives
(Brannigan et al., 2016) and a systematic review investigating the effects of intervention
strategies and skills training on returning to work suggested that coping style might be
an important trainable factor to facilitate returning to work after a stroke (Donker-Cools,
Daams, Wind, & Frings-Dresen, 2016). A recent cross-sectional study with a limited
number of participants by Arwert et al. (2016) found an association between a less avoi-
dant coping style and return to work, as well as between depressive symptoms and
return to work. Regarding neuropsychological factors, some studies have claimed
depressive symptoms to be predictive of return to work after a stroke (Hackett,
Glozier, Jan, & Lindley, 2012; Waje-Andreassen et al., 2013), though others did not
find such a relationship (Bonner et al., 2016; Tanaka, Toyonaga, & Hashimoto, 2011,
2014). With respect to cognitive functioning, inconsistent results have been obtained;
three studies have shown that cognitive ability or executive functioning are associated
with return to work (Culler, Wang, Byers, & Trierweiler, 2011; Fride et al., 2015; Vestling,
Tufvesson, & Iwarsson, 2003), and in the study by Kauranen et al. (2013), the number of
cognitive disorders predicted the ability or inability to return to work post-stroke.
However, three other studies have examined cognitive functioning but did not find
any relations with return to work (Doucet, Muller, Verdun-Esquer, Debelleix, & Brochard,
2012; Hackett et al., 2012; Van Patten, Merz, Mulhauser, & Fucetola, 2016).

In sum, thorough investigation of factors predicting return to work after mild-to-
moderate stroke is necessary to set realistic and attainable therapeutic goals, and to
anticipate the need for occupational support by either rehabilitation care services or
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employers. Still, research findings on the proportion of stroke patients returning to work
have varied greatly, and consensus on factors predicting return to work after mild-to-
moderate stroke has not yet been established. Personal and neuropsychological
factors in particular have received insufficient attention in this field. Therefore, the
aims of this study were (1) to quantify return to work and work satisfaction one year
after mild-to-moderate stroke, and (2) to determine factors predicting return to work
after mild-to-moderate stroke, focusing particularly on personal and neuropsychological
factors in addition to demographic and clinical characteristics.

Methods

Design

The current study was part of the prospective longitudinal multicentre Restore4Stroke
Cohort Study, which followed stroke patients for up to two years post-stroke to deter-
mine associations between quality of life and health condition factors, personal factors
and environmental factors (van Mierlo et al., 2014). Stroke patients were recruited in six
participating general hospitals in the Netherlands between March 2011 and March
2013. The medical ethics committees of all participating hospitals approved the Restor-
e4Stroke Cohort study, and informed consent was obtained from all included patients.
The present study analysed data obtained at stroke onset, two months post-stroke
and one-year post-stroke in the subgroup of patients that was employed prior to the
stroke.

Participants

The current study sample comprised individuals of the Restore4Stroke Cohort Study
who had experienced mild-to-moderate stroke. Stroke patients were eligible for this
study if they were ≥18 years old, had a clinically confirmed diagnosis of stroke (ischemic
or haemorrhagic lesion), had suffered their stroke within the last seven days, and had
had a paid job at the time of their stroke. Patients were excluded if they had (a)
another serious health condition that could be expected to interfere with the study out-
comes; (b) already been dependent pre-stroke regarding activities of daily living, as
defined by a BI of <18 (Collin, Wade, Davies, & Horne, 1988); (c) insufficient command
of the Dutch language to understand and complete questionnaires, based on clinical
judgement; (d) already been experiencing cognitive decline pre-stroke, as defined by
a score of ≥1 on the Heteroanamnesis List Cognition (Meijer, van Limbeek, & de
Haan, 2006); or (e) experienced severe stroke, as defined by a National Institutes of
Health Stroke Scale (NIHSS) (Brott et al., 1989) score of ≥16.

Procedure

The first assessment took place in the first week after stroke onset and regarded demo-
graphic and stroke-related factors. After informed consent had been given, the stroke-
related factors, examined by a neurologist, were extracted from the medical charts.
Information on demographic factors was obtained from the patient or family
members. During the second assessment, which took place after two months, the
researcher visited the patients at their place of residence. Patients were asked to
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complete self-report scales for coping style, personality and mood, and global cognitive
screening was conducted by trained research assistants. In the third assessment, which
took place after one year, current occupational status and work satisfaction were exam-
ined by means of questionnaires, which could be completed online or on paper and
returned by mail.

Outcome measures

Occupational status was evaluated in the first week after stroke onset to determine the
premorbid situation and one-year post-stroke, using the Utrecht Scale for Evaluation of
Rehabilitation-Participation (USER-P), a validated tool to rate objective and subjective
participation in persons with physical disabilities (Post et al., 2012). USER-P covers
three different aspects of participation: frequency, restrictions, and satisfaction. Occu-
pational status was measured using the first question of the USER-P, which asks the
respondents how many hours a week they usually spend on a paid job. There are six
answering options: 0 h, 1–8 h, 9–16 h, 17–24 h, 25–35 h, and >35 h.

As a secondary outcome, work satisfaction was also assessed one-year post-stroke,
using one item of the USER-P: “How satisfied are you with your current daily life regard-
ing paid work, unpaid work or education?” This question is scored from 1 (very dissatis-
fied) to 5 (very satisfied).

Determinants

Demographic and stroke-related factors were collected in the first week after stroke
onset. Demographic factors included age, gender, relationship status, level of education,
and place of residence. Patients were considered to be in a relationship when they were
having a steady relationship, living together, living apart together, or married. The level
of education was defined using the Dutch Verhage classification, ranging from 1 (did
not complete primary school) to 7 (university graduation) (Verhage, 1964). Scores of 1
to 4 on this classification were regarded as lower education, while scores 5 to
7 represented higher education. Place of residence was determined two months
post-stroke, differentiating between patients living at home and patients living in a
rehabilitation setting. In regards to stroke-related factors, we collected data on type
of stroke, location of stroke, vascular area, severity of stroke, and independence in activi-
ties of daily living (ADL). Type of stroke, location of stroke and vascular area were
extracted from the medical charts. Severity of stroke was determined with the NIHSS,
ranging from 0 to 42 (Brott et al., 1989). Independence in ADL was assessed using
the BI, which is a validated measure and commonly used for stroke patients (Collin
et al., 1988). BI scores range from 0 to 20, and patients with a score below 18 were
regarded as dependent in ADL (Quinn, Langhorne, & Stott, 2011).

Two months post-stroke, personal and neuropsychological factors were assessed,
including passive coping, self-efficacy, depressive and anxiety symptoms, and global
cognitive functioning. Passive coping strategy was measured using the passive
coping subscale (seven items) of the Utrecht Coping List (UCL-P). UCL-P scores range
from 7 to 28, with higher scores indicating a greater use of passive coping styles
(Eriksen, Olff, & Ursin, 1997). Self-efficacy was measured with the General Self-Efficacy
Scale (GSES) (Scholz, Doña, Sud, & Schwarzer, 2002). This instrument consists of 10
items scored on a 4-point scale, which results in a total score between 10 and 40,
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with higher scores indicating a higher level of self-efficacy (Scholz et al., 2002). The pres-
ence of depressive and anxiety symptoms was assessed with the Hospital Anxiety and
Depression Scale (HADS) (Spinhoven et al., 1997; Zigmond & Snaith, 1983), which
includes two subscales of seven questions each concerning either depression or
anxiety. Both subscales lead to a total score between 0 and 21, a higher score indicating
more depressive symptoms or more anxiety symptoms. A score of 9 or higher was con-
sidered to suggest depression or anxiety (Bjelland, Dahl, Haug, & Neckelmann, 2002).
The total HADS score, ranging from 0 to 42, was also determined to give an overall indi-
cation of emotional mood. Global cognitive functioning was assessed two months post-
stroke using the Montreal Cognitive Assessment (MoCA), which is a brief and validated
cognitive screening tool for use in stroke patients (Nasreddine et al., 2005). The MoCA
ranges from 0 to 30, and patients scoring below 26 were considered cognitively
impaired (Nasreddine et al., 2005).

Statistical analysis

Descriptive statistics were used to describe the stroke population and their work situ-
ation. To maintain adequate size of subgroups in the description of return to work
and work satisfaction, the scores obtained by USER-P on occupational status were par-
tially merged from six answering options to four subgroups based on the number of
hours a week spent on paid work: 0 h, 1–16 h, 17–35 h, and >35 h. Chi-squared and
Mann-Whitney-U tests were used to compare the participants who did (partially) and
did not return to work within one-year post-stroke. For this comparative analysis,
return to work one-year post-stroke was further dichotomised into two categories:
“return to work” and “no return to work”. The former group comprised all people
who spent 1 to >35 h a week on a paid job one-year post-stroke according to the
USER-P.

The course of returning to work throughout the first-year post-stroke was evaluated
by determining the frequencies of the four different subgroups (0 h, 1–16 h, 17–35 h,
and >35 h) of return to work, at stroke onset and one-year post-stroke. Satisfaction
with work one-year post-stroke was then assessed in relation to return to work. The
5-item work satisfaction scale was dichotomised by merging scores 1 (very dissatisfied)
to 3 (neutral), and merging scores 4 (satisfied) and 5 (very satisfied). The former group
was considered dissatisfied, the latter satisfied. The percentage of patients who were
satisfied with their work was determined for all four subgroups of return to work.

Spearman’s correlation was computed to investigate correlations between return to
work one-year post-stroke and demographic, stroke-related, personal, and neuropsy-
chological factors. To maintain statistical power, 8 determinants were incorporated in
this analysis (based on an event-variable ratio of 10:1). For this purpose, determinants
were selected based on literature and on the gap of knowledge in personal and neurop-
sychological factors in relation to return to work. The following variables were included:
age, level of education, independence in ADL, passive coping, self-efficacy, depressive
and anxiety symptoms, and global cognitive functioning (all continuous scores). A cor-
relation was considered weak at less than .3, moderate between .3 and .5, and strong at
greater than .5 (Cohen, 1988).

Variables that were significantly associated with return to work one-year post-stroke,
using an alpha level of .10, were entered as independent variables in the logistic
regression analysis. This liberal significance level increased the power for the selection
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of true predictors. The candidate determinants were tested for multicollinearity
(correlation coefficient, >.7), which did not reveal any problems. For the purpose of
determining independent predictors of return to work, the critical value of alpha was
set at .05.

All statistics were performed with the SPSS statistical software package (version 22
and 23).

Results

Study sample

The Restore4stroke cohort consisted of 395 patients of whom 121 patients had a paid
job prior to their stroke and had a mild-to-moderate stroke according to NIHSS (Mean
age, 56.3; Female, 27.3%; low mean NIHSS (2.3); NIHSS < 6, 86.8%; high mean BI (18.2);
and high mean MoCA (25.3)). All descriptive characteristics of the study sample are pre-
sented in Table 1. It shows that global cognitive functioning at two months post-stroke
was the only significantly different characteristic between the groups who had (n = 87)
and had not (n = 34) returned to work within one year after their stroke: participants
who had not returned to work within one-year post-stroke presented with more cogni-
tive impairment than those who had returned to work (Z =−2.0; p = .048).

Return to work and work satisfaction

The findings regarding return to work one-year post-stroke are presented in Figure 1
and Table 2. One-year post-stroke, 28.1% had not returned to work, while 71.9% of all
participants had returned to work. Almost 30% of whom had returned to work were
working fewer hours a week than pre-stroke. As illustrated in Figure 1, of the group
who had worked between 1 and 16 h a week in the premorbid situation, 41.2% were
not working at all one-year post-stroke. The other 58.8% were still working between
1 and 16 h a week. In the 17–35 h group, 24.4% were not in work one-year post-
stroke, while 24.4% worked less, 43.9% were still working between 17 and 35 h, and
7.3% were working fulltime post-stroke. Of all participants who had worked fulltime
pre-stroke, 27.0% were no longer in work one year later, while 24.4% were working
fewer hours a week, and 47.6% were still working fulltime one year after their stroke.

As presented in Table 2, work satisfaction increased with the number of hours a week
spent on a paid job. More than a third (36.4%) of all participants who were not in paid
occupation one year post-stroke, including those in unpaid jobs and education, were
satisfied with their work situation. Ninety percent of the patients who spent more
than 35 h a week on a job were satisfied. Of the people who were working between
1 and 16 h and between 17 and 35 h a week, 67.9% and 76.0%, respectively, were sat-
isfied with their occupational situation.

Factors predicting return to work

Table 3 shows bivariate relationships between eight variables (age, level of education,
independence in ADL, passive coping, self-efficacy, depressive and anxiety symptoms,
and global cognitive functioning) and return to work. Depressive symptoms (r =−.16)
and global cognitive functioning (r = .19) were significantly associated with return to
work one-year post-stroke.
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Table 1. Descriptive characteristics of participants (n = 121)€.

Total
(n =
121)€

Return to
work (n = 87)€

No return to
work (n = 34)€

Value of
statistic test

Demographic characteristics at baseline
Female sex, % 27.3 26.4 29.4 .01#

Age, years, mean (SD) 56.3 (8.5) 55.9 (9.0) 57.2 (6.9) −.67
Relationship, % yes 82.6 80.5 88.2 .56#

Higher level of education, %‡, (n =
122)

33.3 37.2 (n = 86) 23.5 1.5#

Residence at two months, % at home 86.8 89.7 79.4 2.1#

Stroke-related characteristics at baseline
Type of stroke, infarction, % 92.6 90.8 97.1 .63#

Location of stroke, %, (n = 119) (n = 32) .97#

Left 40.3 42.5 34.4
Right 42.0 41.4 43.8
Brainstem 8.4 8.0 9.4
Cerebellum 9.2 8.0 12.5

Vascular area, % (n = 107) (n = 79) (n = 28) 1.2#

Anterior 1.9 2.5 0
Media 69.2 69.6 67.9
Posterior 8.4 8.9 7.1
Vertebrobasillary 20.6 19.0 25.0

Recurrent stroke, % 5.8 5.7 5.9 <.01#

Severity of stroke (NIHSS), mean (SD) 2.3 (2.5) 2.0 (2.2) 2.7 (3.1) −.46
Dependency in ADL (BI), mean (SD) 18.2 (4.0) 18.7 (3.3) 17.1 (5.2) −.58
%¶, dependent 17.4 14.9 23.5

Personal and neuropsychological characteristics at two months post-stroke
Passive coping (UCL), mean (SD), (n
= 114)

10.2 (2.6) 10.2 (2.4), (n = 84) 10.3 (7.3), (n = 30) −.28

Self-efficacy (GSES), mean (SD), (n =
114)

31.5 (6.7) 31.9 (6.4), (n = 84) 30.5 (7.3), (n = 30) −.72

Emotional mood (HADS), mean (SD),
(n = 112)

9.2 (7.2) 8.3 (6.3), (n = 84) 11.6 (9.2), (n = 28) −1.47

Depressive symptoms, mean (SD), (n
= 112)

4.3 (3.9) 3.8 (3.5), (n = 84) 5.7 (4.8), (n = 28) −1.68

%¶, high symptoms 13.5 10.8 21.4
Anxiety symptoms, mean (SD), (n =
112)

4.9 (3.8) 4.5 (3.4), (n = 84) 5.9 (4.7), (n = 28) −1.14

%¶, high symptoms 18.8 15.5 28.6
Global cognitive functioning (MoCA),
mean (SD), (n = 114)

25.3 (3.3) 25.6 (3.0), (n = 83) 24.3 (3.8), (n = 31) −2.0 (p = .043)

%¶, cognitively impaired 51.8 48.2 61.3

Abbreviations: BI, Barthel Index; EPQ-RSS, Eysenck Personality Questionnaire - Revised Short Scale; GSES, General
Self-Efficacy Scale; HADS, Hospital Anxiety and Depression Scale; MoCA, Montreal Cognitive Assessment; n,
number; NIHSS, National Institutes of Health Stroke Scale; SD, Standard Deviation; UCL, Utrecht Coping List;
UPCC, Utrecht Proactive Coping Competence Scale.

€n = 121, n = 87, n = 34 resp., unless stated otherwise.
#Variables assessed with Chi-squared test, all the other variables were assessed with the Mann-Whitney U Test.
‡Senior secondary education, university preparatory education, higher professional education, and university.
¶Percentage of participants below or above cut-off score: dependent in ADL, BI < 18; cognitively impaired, MoCA
< 26; high depressive symptoms, HADS > 8; high anxiety symptoms, HADS > 8.

Bold: Significant p-value (<.05).

Table 2. Work situation and work satisfaction (n = 121).

Premorbid situation One-year post-stroke Work satisfaction one year post-stroke, %

Occupation, hrs/wk, %
0 – 28.1 36.4
1–16 14.0 23.1 67.9
17–35 33.9 21.5 76.0
>35 52.1 27.3 90.0
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Logistic regression was used to assess the predictive value of these two independent
variables (depressive symptoms and global cognitive functioning) for return to work
one-year post-stroke. The full model containing all predictors was statistically signifi-
cant, χ2, (2, n = 110) = 8.737, p = .013, indicating that it was able to distinguish
between respondents who did and did not return to work. The model as a whole
explained 11.3% (Nagelkerke R square) of the variance in return to work, and correctly
classified 75.5% of cases. As shown in Table 4, only global cognitive functioning at two
months made a unique statistically significant contribution to the model.

Figure 1. Flow of occupation throughout one-year post-stroke.

Table 3. Bivariate correlation with return to work one-year post-stroke.

Spearman (95% CI) p-value

Demographic factors
Age −.06 (−.24–.12) .506
Higher level of education .13 (−.05–.30) .155

Stroke-related factors
Independence in ADL .05 (−.13–.23) .564

Personal and neuropsychological factors
Passive coping .03 (−.16–.21) .781
Self-efficacy .07 (−.12–.25) .475
Depressive symptoms −.16 (−.34–.03) .092
Anxiety symptoms −.11 (−.29–.08) .254
Global cognitive functioning .19 (.01–.36) .043

Bold: significant p-value (<.10).
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Table 5 presents global cognitive functioning in relation to return to work and place
of residence. As shown there, a quarter (25.2%) of all patients who were discharged
home (90.4%) had not returned to work in the first-year post-stroke (average score
on the MoCA of 23.8 [SD = 3.9] two months post-stroke). Patients who were discharged
directly to their own home and had returned to work (67.5%) had an average MoCA
score of 25.7 (2.7). Of all patients who were referred to a rehabilitation centre (9.6%),
about 50% had returned to work (MoCA score of 24.3 [6.0]) while 50% had not
(MoCA 27.0 [2.3]).

Discussion

The aims of the current study were (1) to quantify return to work and work satisfaction
one year after mild-to-moderate stroke, and (2) to determine factors predicting return to
work post-stroke in a population with mild-to-moderate stroke. We found that only
about half of the stroke patients were working the same number of hours a week
one-year post-stroke as they had done pre-stroke, while the other half were working
less or not at all. We also found that work satisfaction increased with the number of
hours a week spent in a paid job, ranging from 36.4% of those who had not returned
to work to 90.0% of those who were working fulltime. In regards to the factors predict-
ing return to work, global cognitive functioning and depressive symptoms were signifi-
cantly associated with return to work one-year post-stroke, but only impaired global
cognitive functioning appeared to be a statistically significant independent predictor
of return to work.

With respect to the study sample, which comprised only mild and moderate stroke
patients, 86.8% could be discharged directly to their own homes (see Table 1), which is
more than described in other stroke studies (50% to 70%, irrespective of stroke severity)
(Somerford, Lee, & Yau, 2004; Tuppin, Samson, Fagot-Campagna, & Woimant, 2016; van
Mierlo et al., 2016). In addition, compared to other cohorts of stroke patients, a high per-
centage of our study sample had suffered an ischemic stroke (92.6%), compared to 75%
of the total stroke population in the Netherlands (van Mierlo et al., 2016). This high pro-
portion may be due to the fact that haemorrhagic strokes are generally more severe

Table 4. Logistic regression model predicting return to work one-year post-stroke.

B SE p-value

Depressive symptoms −.094 .056 .094
Global cognitive functioning .149 .075 .048

Note: Explained variance: 11.3%.

Table 5. Global cognitive functioning, place of residence, and return to work (n = 114)a.

Return to work No return to work Total

At home, n (%) 77 (67.5) 26 (22.8) 103 (90.4)
MoCA, mean (SD) 25.7 (2.7) 23.8 (3.9)

Rehabilitation centre, n, (%) 6 (5.3) 5 (4.4) 11 (9.6)
MoCA, mean (SD) 24.3 (6.0) 27.0 (2.3)

Total, n (%) 83 (72.8) 31 (27.2)

Note: Cognitive functioning and residence at two months post-stroke, return to work one-year post-stroke.
a7 missings due to missing MoCA scores.
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(Andersen, Olsen, Dehlendorff, & Kammersgaard, 2009), which could have led to exclu-
sion because of high NIHSS scores (≥16), hospitalisation in academic centres (while we
included patients in general hospitals), greater difficulty in understanding the instruc-
tions for the study, or not being able to give informed consent within the first week
after stroke-onset.

Looking only at returning to work, and not at the number of working hours, the find-
ings show that 71.9% of our subjects had returned to work one year after their mild-to-
moderate strokes. This is in accordance with, and even at the higher end of, the wide
range reported in the literature (11%–85%) (Donker-Cools et al., 2015; Saeki & Toyonaga,
2010). Two recent studies reported figures of 39% (Arwert et al., 2016) and 59% (Van
Patten et al., 2016), both also concerning hospital cohorts. Among patients with mild
stroke, the average percentage returning to work is just over 50% (Arwert et al., 2016;
van Velzen et al., 2009a).

However, a large proportion of such patients return to work to a very limited degree
(O’Brien & Wolf, 2010; van Velzen et al., 2009a), even though they are considered to be
the group with the best chances of good outcome in rehabilitation. A similar phenom-
enon can be seen in our study sample, where only about half of our mild-to-moderate
stroke patients worked the same number of hours as they did pre-stroke. This is alarm-
ing for two reasons. First, our study population comprised only mild and moderate
stroke patients (mean NIHSS, 2.3; mean BI, 18.2; mean MoCA, 25.3); 86.8% of the partici-
pants had an NIHSS score of < 6 and are thus considered mild stroke patients (Edwards,
Hahn, Baum, & Dromerick, 2006). These mild stroke patients are hardly provided with
medical follow-up, and are presumed to continue with life, including their professional
life, as it was pre-stroke (Boosman, Visser-meily, & Post, 2013; Edwards et al., 2006; Fride
et al., 2015). Our study shows that this is not always the case. Secondly, it is generally
assumed that a plateau phase in recovery is reached approximately six months post-
stroke, including body functions and activities (Langhorne, Bernhardt, & Kwakkel,
2011) as well as quality of life (van Mierlo et al., 2016). Hence, the percentage of our
study sample returning to work will probably not increase much during the subsequent
years, unless external factors, such as adaptation of tasks, stability and structure of the
work environment, and professional support, can be modified in such a way as to realise
reintegration into an adequately adapted work place (Frostad Liaset & Lorås, 2016).

Nonetheless, fulltime employment turned out to generate high work satisfaction in
the current study. An impressive 90.0% of the participants who were working fulltime
one-year post-stroke were satisfied with their work situation. By contrast, only a third
of unemployed participants, and two thirds of those who were working between 1
and 16 h a week were satisfied with their work situation. In the Netherlands, almost
80% of the healthy Dutch working population have been estimated to be satisfied
with their work situation, and approximately 60% of the population were satisfied
with the number of hours of work a week (Hupkens, 2012). The percentages in the
current study were quite similar to this, but we also found that fulltime employment
seems to be an important factor in work satisfaction. Hence, stroke survivors should
be given the best possible support in the process of reintegration into working life.

In our population with mild-to-moderate stroke patients, global cognitive function-
ing at two months appeared to be the only factor predicting return to work one-year
post-stroke. Though, the correlation coefficient was rather low (r = .19) and global cog-
nitive functioning accounted for a small percentage of the variance of return to work
(11.3%). Random variation in the study sample, differences in educational level, and
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external factors might also play a role in these results. Besides, the MoCA is a gross cog-
nitive screening tool to measure cognitive impairment. However, we consider it a posi-
tive fact that even a gross measure of global cognitive functioning can demonstrate a
difference between the two groups. Still, the difference of MoCA scores between the
two groups was rather small (25.6 and 24.3) and would perhaps not be interpreted dif-
ferently clinically. In two other studies an increase of ≥2 points at the MoCA has been
used to indicate cognitive improvement, but no explanation for this cut-off has been
given in these studies (Nijsse et al., 2017; Sivakumar et al., 2014). To our knowledge,
no study has investigated the clinically relevant difference of the MoCA so far, but it
would be useful for the future.

Nevertheless, the finding of cognition as a possible predicting factor of return to
work after mild-to-moderate stroke confirms the idea that mild-to-moderate stroke
patients with good functional outcomes can still be cognitively impaired, even
though they are often discharged directly home from hospital (Boosman et al., 2013;
van Mierlo et al., 2016). Our study showed that as much as a quarter of the participants
who were discharged directly home had not returned to work in the first-year post-
stroke. Importantly, this group showed global cognitive impairments at two months,
with a lower score on the MoCA compared to those who had returned to work (see
Table 5). This demonstrates the importance of cognitive functioning for returning to
work after mild stroke.

Our finding of global cognitive functioning as a predictor of return to work post-
stroke is in line with other studies, which showed that cognitive ability (Culler et al.,
2011; Vestling et al., 2003), executive function (Fride et al., 2015) and the number of cog-
nitive disorders (Kauranen et al., 2013) are predictors of return to work post-stroke.
However, three other studies assessed cognition without finding any associations
between cognitive functioning and return to work (Doucet et al., 2012; Hackett et al.,
2012; Van Patten et al., 2016). Their findings might be explained by the methods they
used for cognitive assessment, as their data were extracted either from the medical
charts (Doucet et al., 2012; Van Patten et al., 2016), or assessed by telephone (Hackett
et al., 2012). In any case, it is plausible that impaired cognitive functioning, even with
minor problems, is a predictor of return to work. Work place and work environment
have changed dramatically over the last decades (e.g., in the intensive use of digital
devices, globalisation, changes to worktime scheduling), which might have resulted
in increased work pressure (Sparks, Faragher, & Cooper, 2001). Workplace intervention,
including workability assessment and workplace visits, has been reported to facilitate
return to work (Ntsiea, Van Aswegen, Lord, & Olorunju, 2015). Furthermore, some
studies have investigated cognitive functioning in relation to occupational results,
and show that executive functioning and social cognition difficulties following acquired
brain injury have been linked to negative occupational outcomes, that is the percep-
tions and appraisal of colleagues (Yeates et al., 2016), and that a positive relationship
exists between cognitive functioning and task performance (Corgnet, Hernán Gonzalez,
& Mateo, 2015).

Last, it is remarkable that independence in activities of daily living as measured with
the BI did not predict return to work in our study sample. Several other studies have
found that BI, mRS, or FIM scores predict return to work post-stroke (Donker-Cools
et al., 2015; van Velzen et al., 2009b). Perhaps the overall independence score of our
study sample was too high because we selected patients with mild-to-moderate
stroke. As a result, ceiling effects may have minimised the contrast between the

648 J. VAN DER KEMP ET AL.



participants who had returned and had not returned to work. More generally, with the
decrease of mortality post-stroke and the incline of the proportion of people with milder
strokes (Wolf, Barbee, & White, 2011), measures such as BI, mRS, or FIM are perhaps not
sensitive enough to capture the more subtle impairment that a milder stroke survivor
population experiences. Furthermore, we had expected personal factors to predict
return to work based on literature (Arwert et al., 2016; Brannigan et al., 2016; Cancelliere
et al., 2016; Donker-Cools et al., 2016). However, our study did not confirm this.

Limitations

Although this was a large-scale prospective study on return to work by patients with
mild-to-moderate stroke, some limitations should be mentioned. First, the data on
return to work did not cover the nature of the employment or the exact number of
working hours; we only measured the number of hours a week spent in a paid job in
categories, as reported by the patients. As a result, return to work could not be inter-
preted in the light of any possible changes in the difficulty of the occupational tasks
or exact changes in working hours. Second, work type has been reported to be a poss-
ible predictor of return to work post-stroke (van Velzen et al., 2009b), and would have
been an interesting variable to investigate. Also, adaptation of the work environment,
flexibility in working hours, and professional support might be of influence to return
to work (Donker-Cools et al., 2016; Frostad Liaset & Lorås, 2016; Ntsiea et al., 2015),
and would also have been an interesting variable to investigate. As mentioned
before, we used a gross cognitive screening tool to assess global cognitive functioning,
which does not distinguish any subtasks of cognition. For clinical purposes, more com-
prehensive assessment of various cognitive tasks in returning to work would have given
more insight into the exact impairments stroke patients experience in returning to work
and the need for intervention. Furthermore, although our study sample consisted of a
rather large group of working stroke patients, it may still have been too small for
thorough analysis. The group that had not returned to work comprised only 34 patients,
which was too small for subgroup analyses.

Clinical implications and directions for further research

Employment is one of the most important factors determining life satisfaction and
quality of life (Passier et al., 2011; van Velzen et al., 2009b; Vestling et al., 2003).
Hence, stroke patients should be given the best possible support in the process of
reintegration into working life. In our study sample, which comprised mild-to-moderate
stroke patients with good functional outcomes, global cognitive functioning at two
months predicted return to work in the first-year post-stroke. We therefore suggest
that all stroke patients of working age should be offered a cognitive screening, or a
more comprehensive neuropsychological assessment to gain more insight into cogni-
tive strengths and weaknesses, and if applicable should start cognitive rehabilitation.
As the MoCA explained just 11% of the variance, external factors probably play a
pivotal role in returning to work as well and should be taken into account during reha-
bilitation. To date, severe stroke patients, who are discharged to rehabilitation centres,
have received more attention and support in the process of returning to work than
patients discharged home. Patients with mild-to-moderate stroke, however, require
attention and support as well. A rehabilitation team should provide these mild stroke
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patients with appropriate guidance in returning to work, including an explanation of the
less visible consequences of stroke, to both the patients themselves and the company
doctor, workplace management, and colleagues (Donker-Cools et al., 2016; Frostad
Liaset & Lorås, 2016). Whether cognitive rehabilitation actually results in improved
rates of return to work post-stroke should be investigated in future studies.

Conclusion

In this predictive cohort study regarding return to work post-stroke, approximately 50%
of patients with mild-to-moderate stroke who had been employed pre-stroke had
returned to the same number of working hours a week one year post-stroke. The
other half were working less or not at all. As employment is of eminent importance
for quality of life, life satisfaction, and work satisfaction, stroke patients should be
offered the best possible support to reintegrate into working life. Global cognitive func-
tioning was the only variable predicting return to work in this study. Hence, stroke
patients with minor symptoms who have problems returning to work might benefit
from cognitive screening and cognitive rehabilitation. Furthermore, cognitive screening
of patients with mild-to-moderate stroke should receive more attention, so that patients
with mild cognitive impairment can be better supported in returning to work from a
very early period on, e.g., by learning compensational strategies. Whether cognitive
rehabilitation actually results in higher rates of return to work post-stroke remains to
be investigated further.
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