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Abstract

Purpose To assess the association between professional reintegration and mental health, quality of life (QoL) and commu-
nity reintegration of stroke survivors.

Methods Using a cross-sectional study design, a structured questionnaire was administered to previously working stroke
survivors, 18-24 months post-stroke. Data on sociodemographic characteristics, professional reintegration (prevalence of
return to work (RTW), period of RTW, job placement, function at work, reintegration support, association of stroke with
work and number of working hours), mental health (Hospital Anxiety and Depression Questionnaire), QoL (Stroke Specific
Quality of Life Scale) and community integration (Community Integration Questionnaire) were reported by 553 stroke
survivors.

Results Twenty months after stroke, 313 (56.6%; 95%CI 52.4-60.8) stroke survivors had return to work. RTW was posi-
tively associated with both global and sub-domains scores of Community Integration Questionnaire (CIQ) (global CIQ
B=3.50; 95%CI 3.30-3.79) and with depressive symptomatology (B=0.63; 95%CI 0.20—1.46) measured by the Hospital
Anxiety and Depression Scale. No significant differences were found regarding QoL, according to RTW status. For those
who RTW, no significant associations were found between any of the professional reintegration determinants assessed and
mental health, QoL and community integration scores.

Conclusions RTW seems to be associated to better community integration after stroke, but appears to be negatively associ-
ated to stroke survivor’s mental health, namely considering depression symptoms. Future studies should explore the barriers
to stroke survivors’ RTW and the challenges and strategies used to overcome them, to allow the development of professional
reintegration policies.

Plain english summary

Stroke represents a leading cause of death and a major cause of disability. In professionally active ages, stroke has a
major impact on stroke survivors’ professional reintegration and on return to work, and special attention should be paid
on how much this is associated with their quality of life, anxiety and depression symptoms, and community integration.
This knowledge contributes to the development of patient centered interventions, across their rehabilitation pathway. The
present study indicate that most stroke survivors return to work within the first six months after event, without any social
or vocational support, and that return to work seems to be associated to better community integration. There was no dif-
ference on quality of life between stoke survivors who return to work and those who did not. Survivors who return to
work appear to have more depressive symptoms than those who do not. Authors believe that lack of vocational support
after stroke contributes to a maladaptive return to work that do not consider stroke survivors’ needs appropriately. These
results highlight the importance of investing in professional reintegration with structured vocational programs to improve
stroke survivors’ quality of life and mental health.

Keywords Professional reintegration - Return to work - Stroke - Rehabilitation - Mental health - Quality of life

Extended author information available on the last page of the article

@ Springer


http://orcid.org/0000-0002-7141-5006
http://orcid.org/0000-0001-9484-1887
http://orcid.org/0000-0003-4587-6797
http://orcid.org/0000-0002-7738-0887
http://crossmark.crossref.org/dialog/?doi=10.1007/s11136-024-03797-8&domain=pdf&date_stamp=2024-10-7

3260

Quality of Life Research (2024) 33:3259-3273

Introduction

The prevalence of stroke among professionally active indi-
viduals is increasing globally, with a growing number of
survivors reporting impairments and disabilities that limit
their participation and reintegration into daily life [1, 2].
Participation, as defined by the International Classification
of Functioning [3], is the “involvement in a life situation”
and includes three major domains: home/domiciliary inte-
gration; community/social integration; and occupational/
productive activities such as employment, education or vol-
unteering [4, 5]. Reintegration is a key objective for stroke
survivors, as it represents both a successful recovery and
engagement in valued activities, thus influencing health-
related quality of life (QoL) throughout the stroke recovery
process [6].

Professional reintegration, defined as the overall pro-
cess of enabling individuals to access, return to, or remain
in employment [7], is a complex outcome influenced by
biological, psychological, social and economic factors [8].
For stroke survivors, reintegration into professional roles is
crucial for reducing the burden of stroke on individuals [9]
and society [10, 11]. Lack of reintegration is associated with
social dysfunction and disruption of occupational identity,
compromising survivors’ sense of self [9, 12].

Conversely, successful reintegration improves recov-
ery and life satisfaction by strengthening self-esteem,
confidence and social identity, encouraging psychosocial
regulation, sustaining family well-being and promoting
community reintegration [13, 14]. It is particularly crucial
for mental health [15, 16], namely regarding depression and
anxiety symptoms [17], and is associated with improved
QoL, with most studies reporting a significant and positive
association between return to work (RTW) and QoL, 3 to 36
months post-stroke [18].

Domiciliary and community integration dimensions are
also important goals following a stroke [5, 19], with social
support playing a significant role [20, 21]. Community rein-
tegration is described as “the assumption/resumption of a
culturally and developmentally appropriate social roles”
and the “full inclusion and participation in the physical and
psychosocial environment“, essentially returning to “pre-
injury roles and activities” [22].

Although environmental factors, including community
reintegration, are underexplored partly due to their variabil-
ity across different sociocultural contexts, evidence suggests
that successful domiciliary and community reintegration
positively influences life satisfaction, emotional well-being
and QoL of both stroke survivors and their informal caregiv-
ers [23, 24]. Promoting social and community integration
can reduce psychological morbidity post-stroke, including
symptoms of depression [25, 26]. Psychological and social
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factors were positively associated with post-stroke partici-
pation and QoL [27, 28] and emotional consequences of
stroke, namely mood problems (anxiety and depression).
Also, less adaptive psychological factors (passive coping,
neuroticism, and pessimism), represent a main determinant
for lower community reintegration, participation perfor-
mance and life satisfaction in stroke survivors [26, 29].
While many studies focus solely on the RTW aspect of
professional reintegration of stroke survivor’s [30], it is
essential to also consider other conditions that ensure a safe
and adequate return to work [31]. This study aimed to assess
the association between professional reintegration and men-
tal health, QoL, and community reintegration of Portuguese
stroke survivors, 18—24 months after stroke. The findings
will contribute to improve the knowledge of the role of pro-
fessional reintegration on psychosocial well-being, in the
first years post-stroke, and contribute to understand the role
of community and social structures in supporting vocational
programs and productive activities among this population.

Materials and methods

Assembled within the CARESS research project [32], an
observational and cross-sectional study was designed based
on a cohort of stroke survivors and their informal caregivers.
The study was approved by all the Ethics Committees and
respective Data Protection Offices of the 12 participating
hospitals, and all participants provided informed consent.

For clinical purposes, stroke diagnoses were considered
by all Stroke Units based on the World Health Organiza-
tion’s definition and updated by American Heart Associa-
tion/American Stroke Association [33]. Accordingly, stroke
event was defined as “brain, spinal cord, or retinal cell death
attributable to ischemia, based on pathological, imaging, or
other objective evidence of cerebral, spinal cord, or retinal
focal ischemic injury in a defined vascular distribution; or
clinical evidence of cerebral, spinal cord, or retinal focal
ischemic injury based on symptoms persisting > 24 hours or
until death, and other aetiologies excluded”.

Participants selection

Stroke survivors admitted to one of the twelve Stroke Units
of the Northern Region Health Administration of Portugal
(ARS-Norte), between September 2018 and August 2019,
were invited to participate in the study, 18 to 24 months
post-stroke (Fig. 1). Institutionalized stroke survivors, those
with formal caregivers or living in foster families, individu-
als with language and/or cognitive deficits (e.g., dyspha-
sia, memory loss, dementia, deafness/hearing loss) with no
informal caregiver, those who did not understand or speak
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Sampling

Stroke survivors admitted in one of the twelve Stroke Units of the Northern
Region of Health Administration of Portugal (ARS-Norte)
(September 2018 to August 2019)

N=3768

No telephone contact available: n=484

18 to 24 months post-stroke

Available participants
n=2910

Death: n=374

Excluded by Exclusion Criteria
n=740
Institutionalized stroke survivors: n=367
Formal carers or living in foster families: n=123
Hearing deficits: n=86
Doesn’t live in Portugal: n=55
Motor/cognitive deficits: n=48
Language disorders (e.g., dysphasia, aphasia):

n=37

Invited to participate in CARESS
research project
n=2170

Doesn’t understand or speak Portuguese: n=10
Doesn’t remember the stroke: n=10
Inmates: n=4

Refusal to participate
n=395

Patient Selection

Agreed to participate
n=1775

Lack of interest/willingness in the study: n=233
Psychological unavailability: n=87
Lack of time: n=71
No description of refusal: n=4

Not professionaly active at stroke event
n=1222

Retired: n= 987
Household: n=48
Sick leave: n= 87

Unnemployed: n= 100

Stroke survivors professionaly active
after stroke and included
n= 553

Fig. 1 Flow-chart of sampling and participants selection

Portuguese, and inmates were excluded. Only survivors
with available telephone contact who agreed to be contacted
by the research team were considered eligible for the study
(n=2170).

Participants were invited to join the study after giving
permission to be contacted by the research team. According
to their convenience, a telephone meeting was scheduled to
administer a structured questionnaire. If the stroke survivors

were unable to answer the questionnaire but had an informal
caregiver (unpaid individuals who assist people who need
help with self-care), the caregiver was asked to respond on
their behalf, preferably through a face-to-face interview. Of
the 2170 stroke survivors eligible and invited to participate
in CARESS project, 1775 agreed to participate, resulting in
a participation rate of 81.8%. The main reasons for refusal
were lack of time (n=71), lack of interest in the study
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(n=233), and psychological unavailability (participants
reported being emotionally unavailable and unwilling to
discuss or share their feelings) (n=87).

For the present study, only participants who were actively
working at the time of the stroke event were considered
(n=553) (Fig. 1). Survivors were classified as profession-
ally active if they reported paid employment status before
the stroke, whether part-time, full-time, or self-employed.
Those who were retired, engaged in voluntary work, house-
hold, students, on sick leave, or job-seeking at the time of
the event were not considered professionally active. Con-
sequently, 1222 participants were excluded, because they
were retired (n=987), engaged in household duties (n =48),
on sick leave (n=87) or unemployed (n=100) at stroke
event (Fig. 1).

Data collection

Data was collected by trained interviewers, specifically
trained for conducting face-to-face and telephone inter-
views, using a structured questionnaire on sociodemo-
graphic characteristics, stroke characteristics and its impact,
social support, and professional reintegration.

RTW was defined as resuming to any sort of paid
employment, including returning to a previous job, a similar
or modified job, or starting a new job, whether part-time and
full-time. Among those who RTW, other professional rein-
tegration determinants were analyzed. The following fac-
tors were considered: period of return to work (> 6 months
vs. < 6 months), job placement and function at work (same
or different), reintegration support (from Professional Rein-
tegration Centers, Occupational Medicine, Public Institute
for Employment and Vocational Training, psychological
support, colleagues’ support or employer support), impact
of stroke on work (rated on a scale from 1 to 10, where a
higher score means greater impact) and the number of work-
ing hours before and after the event.

Main outcomes

Mental health was evaluated using the Hospital Anxiety and
Depression Scale (HADS) [34] to screen for the presence of
depression and anxiety symptoms. Scores for items in each
subscale of the HADS were summed to produce an anxiety
score (HADS-A) and a depression score (HADS-D), with
a total score ranging from 0 to21 for each subscale, where
a higher score indicates greater distress. HADS is a valid
and reliable instrument for assessing anxiety and depression
[35] and is commonly used among stroke survivors [25, 36].

Quality of life of stroke survivors was evaluated through
Stroke Specific Quality of Life Scale (SS-QoL) [37], rated
on a 5-point Likert scale, from 49 to 245 points, where
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higher scores indicate better functioning. The SS-QoL yields
both domain scores (mobility, energy, upper extremity func-
tion, work/productivity, mood, self-care, social roles, fam-
ily roles, vision, language, thinking and personality) and
an overall SS-QoL summary score. The domain scores are
unweighted averages of the associated items, while the sum-
mary score is an unweighted average of all twelve domain
scores. The SS-QoL is a validated and reliable scale for
assessing QoL among individuals with stroke [38].

Community integration was assessed using the Commu-
nity Integration Questionnaire (CIQ) [39], which is classified
into three domains: home integration, social integration, and
productive activity. Each domain is scored both individually
(home integration — 10 points, social integration — 12 points
and productive activity — 7 points) and as a total score (from
0 to 29 points), where a higher score indicates better integra-
tion. The CIQ is a valid and reliable instrument for assessing
participation and community integration in brain acquired
injury [22, 24] and specifically after stroke [40, 41].

Covariates

Demographics including age, gender, marital status, edu-
cational level, household monthly income, occupation and
type of stroke, were assessed using a specific self-report
questionnaire, designed for the purposes of this study. Age
was considered at the time of the questionnaire and catego-
rized as <50 years, 50-59 years, and >60 years. Marital
status was grouped into two categories, based on cohabita-
tion with a partner. Educational level was considered as the
number of completed years of education and categorized as
<4 years, 5-9 years, and > 10 years. Household monthly
income was inquired using predefined categories and strati-
fied into <1000€, > 1000€, “does not know” and “prefers
not to answer”. Occupations were classified by major pro-
fessional groups, according to the Portuguese Classification
of Occupations 2010 (CPP/2010) [42]. They were grouped
into two categories: blue-collar, comprising individuals
classified in the sixth to ninth major groups of the CPP/2010
(skilled agricultural, forestry and fishery workers, craft and
related trades workers, plant and machine operators and
assemblers and elementary occupations); and white-collar,
comprising individuals classified in the upper five major
groups of the CPP/2010 (managers, professionals, techni-
cians, and associate professionals, clerical support workers,
and service and sales workers).

To measure functionality after stroke, the modified
Rankin Scale (mRankin) [43] and Barthel Index (BI) [44]
were used. mRankin scale is a single item, global outcomes
rating scale for post-stroke patients. It is used to categorize
the level of dependence with reference to pre-stroke activi-
ties. It grades survivor disability from 0 (no symptoms), 1
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(no significant disability despite symptoms), 2 (slight dis-
ability), 3 (moderate disability), 4 (moderately severe dis-
ability), 5 (severe disability). For the purposes of this paper,
it was categorized as 0-1 (no/very slight dependence),
2 (slight dependence), and 3—5 (moderate/severe depen-
dence). Barthel Index is a 10-item basic selfcare activities
scale designed to assess functional autonomy and need for
assistance in mobility and self-care, with scores ranging
from 0 to 100 (higher scores indicating a greater degree of
independence). It was categorized into <90 (severe/moder-
ate dependence) and > 90 (slight/no dependency). Both the
mRankin and Barthel Index are valid and reliable instru-
ments for assessing functionality among stroke survivors
[30, 31].

Clinical records were accessed to retrieve data on the
date, number, and type of stroke. Stroke type was catego-
rized as transient ischemic attack, ischemic, hemorrhagic
or other (venous thrombosis, subarachnoid hemorrhage).
To define de presence and number of other comorbidities,
information about the diagnosis of diabetes, hypertension,
dyslipidemia, arrhythmia, acute myocardial infarction,
angina, heart failure, migraine, rheumatic disease, cancer or
thyroid disease was retrieved both thorough clinical records
analysis and stroke survivor’s inquiry on past medical his-
tory. According to the number of comorbidities, a categori-
zation of 0, 1 or >2 was made.

Statistical analysis

Statistical analysis was performed using STATA 15.1 (Col-
lege Station, TX, 2009). Data were described as counts and
proportions for categorical variables, and means and stan-
dard deviations (SD) for normally distributed continuous
variables. Linear regression models were fitted to compute
crude and adjusted mean differences and 95% confidence
intervals (CI) for assessing the association between each
outcome assessed (depression and anxiety symptoms, QoL,
community integration) and RTW. The three final models
were adjusted for sex, age, education, previous stroke and
functionality after stroke.

Results

Sociodemographic and stroke-related
characteristics according to return to work

An average of 20 months after stroke, 313 (56.6%; 95%CI
52.4-60.8) stroke survivors had resumed their profes-
sional activities (Table 1). The main reasons reported for
not returning to work after stroke were motor impairments
(60.0%), emotional reasons (16.3%), cognitive impairments

(15.8%), language impairments (11.3%) and unemployment
(4.2%).

The prevalence of RTW after stroke decreased signifi-
cantly with age (» <0.01). Inversely, a positive and progres-
sive association was observed for education and income
(p<0.01 for both). Additionally, survivors who did not
know their monthly household income were less likely to
RTW, while those who prefer not to answer to this ques-
tion RTW more frequently compared to participants stating
a monthly household income of 1000€ or less. Participants
with white-collar occupations were significantly more likely
to RTW after stroke (p <0.01) (Table 1).

Stroke-related characteristics revealed a significant
association with RTW (Table 1). Stroke survivors without
previous stroke events returned to work more frequently
than those who had experienced more than one stroke
(p=0.002), and having a transient ischemic attack was posi-
tively associated with a better chance of RTW compared to
an ischemic event (p<0.001). It was less likely for stroke
survivors to RTW as their functional status worsened, both
on mRankin and Barthel Index scale (»p<0.001 for both)
(Table 1). Although most of stroke survivors (64.3%) had
two or more comorbidities, their presence did not show a
significant association with RTW or not.

Anxiety and depression symptoms, quality of life
and community integration according to return to
work

The mean (SD) scores for anxiety and depression were 7.3
(4.1) and 5.5 (4.3), respectively, among previously work-
ing stroke survivors. While no significant association was
found between RTW and anxiety, RTW was directly asso-
ciated with depressive symptomatology after adjustment
for sex, age, education, previous stroke, and functionality
after stroke (B=0.63; 95% CI 0.20 to 1.46). When assess-
ing overall mental health, stroke survivors who RTW were
associated with higher levels of anxiety and depression
symptoms (Table 2).

Regarding QoL scores, a global mean (SD) score of 97.6
(41.1) was found among those who RTW, without signifi-
cant differences according to RTW (Table 2). For specific
QoL subdomains, significant results for survivors who RTW
were found for the dimensions “Family roles” (B=0.58;
95% CI 0.02 to 0.14), and “Mood” (B=1.18; 95% CI 0.30
to 2.07), in the crude model. After adjustment, only the
dimension “Mood” remained statistically significant, indi-
cating that those who RTW reported a better perception of
their QoL on this specific dimension (B=1.07; 95%CI 0.06
to 2.08). A positive and statistically significant association
was found after adjustment for sex, age, education, previous
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Table 1 Sociodemographic and stroke-related characteristics according to return to work (n=553)

Total No RTW RTW p
n(%) n(%) n(%)
Sociodemographic characteristics
Sex
Female 204 (36.9) 82 (34.2) 122 (59.8)
Male 349 (63.1) 158 (65.8) 191 (54.7) 0.245
Age (years)
<50 164 (29.7) 43(17.9) 121 (73.8)
50-59 183 (33.2) 78 (32.5) 105 (57.4)
>60 205 (37.1) 118 (49.2) 87 (42.4) <0.001
Missing 1(0.2) 1(0.4) 0(0.0)
Marital status
Married/cohabiting 385 (70.4) 170 (70.8) 215 (55.8)
Single/divorced/widowed 162 (29.6) 69 (28.8) 93 (57.4) 0.736
Missing 6(1.1) 1(0.4) 5(1.6)
Educational level (years)
<4 209 (38.1) 127 (52.9) 82 (39.2)
5-9 180 (32.8) 76 (31.7) 104 (57.8)
>10 160 (29.1) 47 (19.6) 127 (79.4) <0.001
Missing 4(0.7) 4(1.7) 0(0.0)
Occupation
Blue collar 389 (70.6) 191 (79.6) 198 (50.9)
White collar 162 (29.4) 47 (19.6) 115 (71.0) <0.001
Missing 2(0.4) 2 (0.8) 0(0.0)
Household income (€/month)
<1000 208 (38.0) 109 (45.4) 99 (47.6)
>1000 186 (34.0) 52 (21.7) 134 (72.0)
Does not know 64 (11.7) 47 (19.6) 17 (26.6)
Prefer not to answer 89 (16.3) 32 (13.3) 57 (64.0) <0.001
Missing 6(1.1) 0(0.0) 6(1.9)
Stroke Type and Functional Impact
Previous stroke
No 476 (86.1) 194 (80.8) 282 (59.2)
Yes 77 (13.9) 46 (19.2) 31 (40.3) 0.002
Stroke type
Ischemic 359 (68.5) 168 (70.0) 191 (53.2)
Haemorrhagic 70 (13.4) 39 (16.3) 31 (44.3)
Transient ischemic attack 59 (11.3) 7(2.9) 52 (88.1)
Other type' 36 (6.9) 13(5.4) 23 (63.9) <0.001
Missing 27 (4.9) 12 (5.0) 15 (4.8)
Other comorbidities
0 76 (13.7) 27 (11.3) 49 (15.6)
1 121 (21.9) 54 (22.6) 67 (21.3)
>2 356 (64.3) 158 (66.1) 198 (63.1) 0.319
mRankin"
0-1 307 (55.5) 64 (26.7) 243 (79.2)
2 139 (25.1) 81 (33.7) 58 (41.7)
3-5 107 (19.4) 95 (39.6) 12 (11.2) <0.001

Barthel Index"
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Table 1 (continued)
Total No RTW RTW p
n(%) n(%) n(%)
<90 94 (17.0) 78 (32.5) 16 (17.0)
>90 459 (83.0) 162 (67.5) 297 (64.7) <0.001

RTW, Return to work

Note: The first column represents the number and % of the total sample; second and third columns represents total number and % of those who

No RTW and RTW, respectively

' Venous thrombosis and subarachnoid haemorrhage

* mRankin [43] 0—1: no/very slight dependence; 2: slight dependence; 3: moderate to severe dependence

T Barthel Index [44] <90: severe to moderate dependency; >90: slight/no dependency

Table 2 Crude and adjusted association between return to work and mental health (anxiety and depression), quality of life and community integra-

tion

Return to work

Mean score (SD)  Crude B (95%CI)

Adjusted B (95%CI)!

Adjusted B (95%CI)2

Ancxiety and Depression, HADS (range) (n =526)

Anxiety (0-21) 7.3 (4.1)
Depression (0-21) 5.5(4.3)
Overall score (0—42) 12.7 (7.3)

Stroke Specific Quality of Life, SS-QoL (range) (n =526)

Energy (3—15) 7.6 (3.9)
Family roles (3—15) 6.0 (3.3)
Language (5-25) 8.9 (5.0)
Mobility (6-30) 12.2 (7.0)
Mood (5-25) 9.8(54)
Personality (3—15) 7.4 (3.7)
Self-Care (5-25) 6.2(34)
Social roles (5-25) 12.1(6.3)
Thinking (3-15) 7.13.7)
Upper extremity function (5-25) 8.5(5.3)
Vision (3-15) 5434
Work/productivity (3—15) 6.3 (3.8)
Global Quality of Life (49-245) 97.6 (41.1)
Community Integration, CIQ (range) (n =553)

Home Integration (0-10) 52(2.8)
Social Integration (0—12) 7.1 (1.7)
Productive Activity (0-7) 5.7 (1.0)
Global Community Integration (0-29) 18 (3.7)

0.60 (-0.14 to 1.33)
0.73 (0.00 to 1.46)
1.32 (0.03 to 2.62)

0.34 (-0.32 to 1.00)
0.58 (0.02 to 0.14)
0.79 (-0.08 to 1.65)
0.02 (-1.23 to 1.27)
1.18 (0.30 to 2.07)
0.61 (-0.02 to 1.24)
-0.06 (-0.67 to 0.55)
0.86 (-0.20 to 1.93)
0.59 (-0.03 to 1.23)
00.49 (-0.41 to 1.39)
0.34 (-0.22 t0 0.91)
0.32 (-0.35 to 0.98)
5.90 (-1.03 to 12.82)

1.89 (1.39 to 2.38)
1.48 (1.16 to 1.80)
3.94 (3.76 to 4.13)
7.31 (6.56 to 8.06)

0.61 (-0.15 to 1.37)
0.76 (0.00 to 1.52)
1.37 (0.03 to 2.72)

0.39 (-0.29 to 1.07)
0.54 (-0.04 to 1.12)
0.73 (-0.16 to 1.62)
0.05 (-1.25 to 1.35)
1.13 (0.21 to 2.05)
0.61 (-0.04 to 1.26)
-0.09 (-0.72 to 0.54)
0.79 (-0.31 to 1.90)
0.59 (-0.07 to 1.24)
0.45 (-0.48 to 1.38)
0.37 (-0.21 to 0.96)
0.30 (-0.39 to 0.99)
5.70 (-1.48 to 12.89)

1.67 (1.21 to 2.12)
1.35 (1.02 to 1.68)
3.84 (3.65 to 4.03)
6.86 (6.13 to 7.59)

0.54 (-30 to 1.37)
0.63 (0.20 to 1.46)
1.17 (0.31 to 2.64)

0.39 (-0.36 to 1.15)
0.60 (-0.04 to 1.24)
0.59 (-0.39 to 1.58)
-0.17 (-1.59 to 1.26)
1.07 (0.06 to 2.08)
0.72 (0.01 to 1.44)
-0.14 (-0.84 to 0.55)
0.41 (-0.31 to 1.13)
0.37 (-0.65 to 1.40)
0.92 (-0.30 to 2.14)
0.38 (-0.26 to 1.02)
0.18 (-0.58 to 0.94)
5.09 (-2.83 to 13.01)

5.48 (4.74 to 6.23)
1.10 (0.62 to 1.58)
0.79 (0.45 to 1.13)
3.59 (3.39 to 3.79)

HADS, Hospital Anxiety and Depression Scale [34]; SS-QoL, Stroke Specific Quality of Life [37]; CIQ, Community Integration Questionnaire
[39]; Higher values indicate higher levels of depression, anxiety, quality of life and community integration, respectively

Bold type indicates statistically significant associations (p value <0.05)

! Adjusted for sex and age; 2Adjusted for sex, age, education, previous stroke and functionality after stroke (mRankin [43])

stroke, and functionality after stroke with the “Personality”
dimension (=0.72; 95% CI 0.01 to 1.44) (Table 2).

RTW was positively associated with all sub-domains and
global score of the Community Integration questionnaire,
even after adjustment for age and sex, and for sex, age,
education, previous stroke, and functionality after stroke
(mRankin), with more expressive results for “Home inte-
gration” (B =5.48; 95%CI 4.74 to 6.23) and the global score
(B=3.59; 95%CI 3.39 to 3.79) (Table 2).

Anxiety and depression symptoms, quality of
life and integration according to professional
reintegration characteristics

Nearly 90% of stroke survivors who RTW resumed the same
job and function as before, with most (91.5%) receiving no
reintegration support. Among the minority who received
support, 1.6% were assisted by a Professional Reintegration
Centre, 5.5% by Occupational Medicine, and 1.3% by other
types of support networks (Public Institute for Employment

@ Springer



3266

Quality of Life Research (2024) 33:3259-3273

and Vocational Training, psychological support, colleagues’
support or employment entity support). For most survivors
(63.3%), stroke had a minor impact (1-3 out of 10) on their
job. The mean (SD) number of weekly working hours sig-
nificantly decreased from 43.53 (13.33) to 42.14 (12.36)
after the stroke (p=0.028).

For those who RTW (n=313), no significant associations
were found between any of the professional reintegration
determinants assessed ) and global mental health, overall
quality of life and global community integration scores
(Fig. 2). Significant differences, according to the profes-
sional reintegration variables considered, were also not
observed for the specific domains of each scale (data not
shown).

Discussion

The present study investigates the association between
mental health (depression and anxiety symptoms), QoL,
and community integration with professional reintegration
after stroke. Our findings indicate a significant association
between RTW and global and specific subdimensions of
integration, including home, social and productive activi-
ties. However, no significant differences were found regard-
ing anxiety or global QoL between stroke survivors who
returned to work and those who did not. Stroke survivors
who RTW were associated with higher levels of depression,
while specific sub-dimensions of QoL, namely mood and
personality, were positively associated with RTW. Other
outcomes related to professional reintegration did not show
significant associations with mental health, global QoL or
integration in any dimension.

The reasons for not returning to work after a stroke,
which align with existing literature [30, 45], are associated
with lower QoL [15, 17, 46], mental health [16, 47] and
global integration [23, 48], in this population. RTW appears
to be positively associated with increased participation in
productive activities as well as improved home and com-
munity integration. Previous research has suggested that
unemployment can reduce social interactions and sense of
self-worth, adversely affecting QoL and life expectancy [49,
50]. Furthermore, limited employment opportunities may
hinder full community inclusion and participation, greatly
affecting QoL, and subjective well-being [51].

Despite including professional reintegration data, that
was lacking in the literature, this study found no significant
associations between professional reintegration outcomes
and improvements in mental health, community integration
or QoL. This may be explained by the fact that those who
returned to work did it shortly, to the same job and place,
reporting a low impact of stroke event on work, possibly
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reflecting inadequate professional reintegration support
or vocational programs. In Portugal, only 1.6% of stroke
survivors who returned to work reported having access to
such support. The absence of specialized reintegration sup-
port might justify the higher depression symptoms scores
described among survivors who RTW. Additionally, stroke
survivors with more significant functional impairments
were less likely to return to work, once more suggesting the
absence of an adequate reintegration for the new condition.

Previous studies revealed a positive association of voca-
tional programs with QoL, mental health and community
integration of stroke survivors, reinforcing its importance
of these programs in rehabilitation [7, 52, 53]. Rehabilita-
tion programs should include life care planning to address
disability-related needs, in order to define future needs,
minimize complications and maximize QoL in all their
dimensions, including effect on work, productive activities
and global professional reintegration [51]. A recent over-
view of systematic reviews identified vocational rehabilita-
tion as a key factor in improving the RTW rates in stroke
survivors [45], emphasizing the need for such support in
Portugal.

Regarding mental health, no association was found for
anxiety symptoms in stroke survivors who RTW, which
contradicts some literature suggesting lower anxiety scores
among survivors who RTW [17, 54]. Instead, Bonner et
al. found that anxiety and depression symptoms score and
social support did not increase the chance of successful
RTW [55] and suggest that functional disability may be
more important than anxiety and depression symptoms in a
subject’s RTW. Our study found that stroke survivors who
RTW appear to be associated with higher depression symp-
tom scores. These results seem to contradict most literature,
which suggests that higher depression symptom scores are
positively associated with not RTW, and that returning to
work appears to be associated with better mental health, life
satisfaction, and QoL [17, 47, 56]. As previously discussed,
RTW without any form of vocational or other formal sup-
port can represent a premature and maladaptive professional
reintegration. In this context, although the final outcome
may seem to be a successful RTW, the quality of such rein-
tegration may be compromised, potentially impacting the
mental health and QoL of stroke survivors, and being asso-
ciated with higher depression symptom scores.

The global QoL score was low among stroke survi-
vors who RTW, compared to other studies [38, 57]. This
may reflect unique factors in this sample. Some studies,
despite their highly heterogenous evaluation methods, have
reported a significant a positive association between RTW
and QoL, three to 36 months post-stroke, both in global
and stroke specific-QoL [18]. Nevertheless, a mix-methods
study on factors influencing acute recovery of younger
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stroke survivors, found that not working post-stroke was
associated with a slight improvement in quantitative QoL
scores, and qualitative data expanded these results with sur-
vivors describing not working post-stroke to be beneficial
as they were able to focus on their recovery progress [58].
Although the methodological design of our study does not
allow us to explore in depth the reasons for the lack of asso-
ciation between RTW and better QoL, factors such as lack
of time to invest in their recovery and difficulties in achiev-
ing previous work performance due to stroke impairments
may justify this.

For some QoL sub-domains, specifically “family roles”,
“mood” and “personality”, this study found a positive asso-
ciation with RTW. Literature supports this evidence, espe-
cially in qualitative studies, where RTW affects multiple
dimensions of daily life [52, 53]. For many stroke survivors,
being able to RTW represents the opportunity to continue
performing an important family role and to support their
family as before [58, 59]. Accordingly, RTW affects stroke
survivors’ mental health, life satisfaction and subjective
well-being [52, 53, 58, 59] and directly impacts their mood
and personality (e.g., depression, anxiety, stress). A recent
systematic review on mood in RTW programs after stroke
[60], found a positive association with RTW and reinforced
the importance of including components that address and
measure psychological support after stroke. By demonstrat-
ing a positive association between specific sub-domains of
QoL, this study reinforces the importance of analyzing these
sub-dimensions in stroke survivors, as they affect multiple
areas of survivor’s lives in a highly heterogenous manner.
Identifying these specific domains allow for a better under-
standing of the impact of stroke on daily living and aids in
planning individualized interventions, ultimately improving
recovery, integration, and addressing the specific needs of
stroke survivors.

Study limitations

Regarding data collection methods, telephone contacts may
have excluded some participants who were not competent
and/or comfortable using this contact method, and those
with cognitive impairments affecting their ability to express
their physical and psychosocial limitations. However, tele-
phone interviews are a widespread and useful data collec-
tion method among this population. They represent a valid
and reliable method for assessing both functional and cogni-
tive outcomes, even when assessing sensible data in a post-
stroke setting [61, 62]. Particularly in this study, considering
the sensitive data regarding mental health, QoL and integra-
tion outcomes, literature supports that telephone interviews
are a valid method for data collection [62, 63]. Furthermore,
the subjective information on the stroke’s effect on RTW is
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meaningful and can be related to stroke survivors’ profes-
sional reintegration success [64].

Several self-reported data were collected, and the risk
of social-desirability bias may exist. Nevertheless [65, 66],
Patient Reported Outcome Measures (PROMs) are recog-
nized as a value-based health care patient-centered approach
for data collection in this population [67]. Also, the mea-
surement instruments used are valid and reliable for assess-
ing these outcomes, even through telephone interviews [61,
62]. Additionally, all clinical data were reviewed by a physi-
cian specialized in stroke and rehabilitation to minimize this
potential bias.

When stroke survivors were unable to answer the ques-
tionnaire, informal caregivers acted as proxies, which may
introduce some information bias, especially in more sub-
jective domains [68]. Compared with patient self-reports,
proxy respondents may overestimate impairments [69].
However, literature has verified that the reliability of proxy
respondents for validated measure instruments is substan-
tial to excellent [69]. Another study, assessing the validity
of proxy responses compared to stroke survivors’ responses
across multiple domains (including physical and cogni-
tive function, satisfaction and QoL), concluded that proxy
reported PROMs had stronger and better validity than
patient-reported PROMs [70]. In this study, proxy responses
represented 5% of the total sample, not enough to influence
the final results. Including responses from survivors with
caregiver support ensured that data were not restricted to
stroke survivors with the better functional status. Exclud-
ing these participants could introduce selection bias, as the
participants would significantly differ from the excluded
population.

Data was collected from several Portuguese Stroke Units
but their individual results were not presented to ensured
that the data remain anonymous and non-identifiable. Still,
a clustering modelling approach could have been performed
to present the results. However, in Portugal, a “Stroke Unit”
can only be considered as such if it follows the “Stroke
Unit Guidelines”, created by the Government Department
of Health [71], aligned with international guidelines on the
management of stroke [72], to ensure that all the assistance
(from admission to discharge) is standardized across dif-
ferent hospitals and regions. This way, the Units guarantee
the homogeneity of the approach and assistance and a low
variability in outcome measures, in the acute phase, for
every stroke survivor, regardless of the Stroke Unit being
addressed. Also, the sample used in this study is representa-
tive of the northern region of Portugal, including all existing
Stroke Units. Such contributes to highly reduce the possi-
bility of heterogeneity of the results presented and, in this
context, authors believe that the analysis of all stroke survi-
vors as a group, instead of a clustering analysis, can retrieve
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valid and reliable results that may contribute for addressing
international recommendations and to implement integrated
people-centred approaches. Besides, cluster analysis also
presents some disadvantages [73], namely a more complex
analysis because there are two levels of inference rather
than one - the cluster level and the individual level; greater
sample size is needed to achieve sufficient statistical power;
and may be more complex to assess generalizability, as it is
not clear if the results are applicable to clusters, individuals
or both.

Some sub-dimensions of two of the instruments used,
namely “productive activity” of CIQ and “work/productiv-
ity” of SS-QoL scale, can be subject to possible overlapping
with the exposure (RTW/no RTW). Thus, a sensitive analysis
excluding those sub-dimensions from the total score of CIQ
and SS-QoL was conducted. The results showed the same
direction of association despite the inclusion or exclusion of
the corresponding items (data not shown), suggesting that
the results were not influenced by the similarity between the
outcome and exposure. Also, to ensure that there was not an
overadjustment, the final models presented for the associa-
tion between RTW and the three main outcomes assessed
(mental health, QoL and community integration) were not
adjusted for each other. Nevertheless, even when adjusting
for all the outcomes considered, the tendency of each asso-
ciation remains unchanged (data not shown).

There are potential confounding factors that were not
accounted for in the analysis, that should be discussed. Pre-
vious literature describes a positive association of social
support networks and formal social support (which may
include vocational support to RTW, access to social ben-
efits, participation in daily living activities, and maintain-
ing contact with family and friends) and community support
(such as day hospital programs, community and/or home-
based rehabilitation programs, and community recreational
programs) on the mental health, QoL, and community inte-
gration of stroke survivors [7, 48, 49]. In our sample, only
8.5% of stroke survivors received any form of reintegration
support [31], which precluded the inclusion of this variable
in our final model. Also, regarding the association between
stroke survivors’ comorbidities and their RTW status, while
some authors found a negative association between comor-
bidity scores (on Charlson comorbidity index) or the pres-
ence of diabetes and RTW [46, 74], others did not find such
association [75]. A recent review on predictors of QoL for
chronic stroke survivors, found that most studies reported a
negative association between comorbidities and stroke sur-
vivors’ QoL [76]. In this study, 64.3% of stroke survivors
had two or more comorbidities, but their presence did not
show a significant association with RTW or not. Consider-
ing previous findings, future studies should include these

data when investigating the association between RTW and
QoL.

A major strength of this study is its representativeness, as
it reflects multicentric data from the entire northern region
of Portugal, with a participation rate of nearly 82%. How-
ever, the data retrieved from 553 stroke survivors may not
be sufficient to generalize results without some concerns,
even with statistically significant data, as regional tenden-
cies for certain outcomes (such as socioeconomic status,
anxiety and depression symptoms, perceived QoL) or other
regional confounders could be present and unidentified.
Moreover, studies with smaller samples have lower power
to detect a true effect, increasing the probability that the
results overestimate the true effect size [77]. However, the
validity and utility of studies with small samples should not
be dismissed lightly [78, 79], especially in psychology and
psychophysics studies [80].

Finally, although some missing data were described, the
maximum percentage of missings was low, not reaching
5%. Recent literature supports that such a low proportion
of missing data is acceptable and can be ignored, since it is
not expected to influence the main results presented [81].
Thus, despite the small sample size and some missing data,
these results provide statistically significant associations
that should be considered for further studies, regardless of
the need for broader, multicentric and more representative
sample sizes in future studies.

Conclusions

This study suggests that RTW is positively associated with
community integration after stroke in all domains (home,
community and productive activities), but appears to have
a negative association with stroke survivor’s mental health,
specifically concerning depression symptoms. No signifi-
cant associations were found with other professional reha-
bilitation outcomes.

Future research should focus on the quality of profes-
sional reintegration determinants, such as job fit, working
conditions, and working hours, in relation to the needs of
stroke survivors. It is important to explore the barriers, chal-
lenges and strategies employed during the rehabilitation
process, and to determine their association with RTW, men-
tal health, QoL and community integration. These findings
will help identify specific issues and problems to be focused
in specialized vocational programs for this population. The
development and dissemination of these vocational pro-
grams are urgent, as they are expected to improve RTW
rates, professional reintegration success, mental health, and
QoL of stroke survivors. Moreover, it is crucial to engage
with stroke survivors who have not RTW to investigate the
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reasons for unsuccessful professional reintegration, their
difficulties, barriers and motivations to RTW (economical,
personal and social reasons), as well as the multidimen-
sional impact of stroke on work for those who have not
returned to work.

Understanding the current state of professional reintegra-
tion among stroke survivors can help address international
recommendations and implement integrated people-cen-
tered approaches that prioritize the needs and rights of stroke
survivors and their communities within health and social
systems.
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