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ABSTRACT

Purpose: Recent studies have identified an increased prevalence of stroke in young patients. Therefore, we aimed
to systematically review the predictors contributing to return to work (RTW) within 1 year after a stroke and
summarize the identified gaps.

Methods: Searches were conducted using keywords from the PubMed, Scopus, CINHAL, Embase, and Cochrane
databases from inception to 2023. This review was based on the Preferred Reporting Items for Systematic Review
and Meta-analysis for Scoping Reviews (PRISMA-ScR) guidelines. The retrieved articles were screened for titles
and abstracts using the Rayyan QCR software. The quality of the study was determined using The Joanna Briggs
Institute (JBI) critical appraisal tool.

Results: Eight studies encompassing 4587 stroke participants were included in the review. Ischemic stroke, male
sex, and ability to perform activities of daily living were positive predictors of RTW, whereas older age, severe
stroke, poor consciousness, and impaired cognition were negative predictors. Coping skills and ethnicity were
found to be non-significant.

Conclusion: This review highlights predictors of RTW post-stroke. The Facilitation of RTW among stroke survivors
necessitates a comprehensive rehabilitation program that emphasizes predictors such as stroke severity, func-
tional independence, impaired cognition, and consciousness. In addition, vocational rehabilitation should be
based on an individual’s capacity, modifying the workplace environment, and prescribing assistive devices to
enhance RTW.

Systematic review registration: International Prospective Register of Systematic Reviews (PROSPERO) registration
number CRD42022348983.

1. Introduction

resume their work within one year of stroke due to persistent impair-
ments that hamper the course of return to work (RTW).°

. Incidence of stroke was predominantly observed in individuals aged Stroke survivors must cope with both physical and cognitive im-

>65 years but, a recent study hasrevealed that approximately 33% of
strokes occur in patients aged < 65." The journal of the American Heart
Association reported a 43% increase in stroke incidence among young
adults.”

7.06 million disability-adjusted life years have been lost due to
stroke.® There is a loss of productivity, which accounts for approxi-
mately 10% of the costs in the first year after a stroke, with
non-health-related costs rising to 40% in subsequent years.” Strokes are
projected to cost $1515 for individual rehabilitation programs.” How-
ever, approximately 47% of individuals with stroke are known to not

pairments that can pose challenges in RTW.”® Contributingto an in-
crease in immediate and long-term health care expenses and indirect
expenses from reduced productivity due to sick leave at retirement or
death, post-stroke.”’ Resuming work after a stroke is an indicator of
social participation and affects the quality of life of stroke survivors.*°
This might entail initiatives for recovery, workplace modifications, and
assistance from employers.'?"'? Thus, these adjustments might facilitate
the smooth re-integration of stroke survivors into work; however, it is
crucial to understand the factors that predict and promote RTW.'%!1
Previous observational studies have identified some of the factors
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that predict early RTW, such as the age of stroke survivors, duration of
the individual’s functional recovery, type of impairments, areas
affected, sex, education qualification, type of job (blue/white collar),
and social support.'*>*° A meta-synthesis of qualitative analysis of fac-
tors associated with RTW among stroke survivors found that the success
of RTW is influenced by complex factors such as the workplace and
employers’ ability to adapt to the patient’s disabilities, rehabilitation
services tailored according to the needs of the individual, and the ability
of the survivor to adapt to modified job responsibilities, rehabilitation
services tailored according to the needs of the individual and the ability
of the survivor to adapt to deficits.”' In addition, another systematic
review found that examining cognitive function among stroke survivors
could assist in faster RTW.°

Previous studies identified a timeline for RTW among stroke
survivors. Yet they could not determine the predictors of RTW.. The
current review was to identify predictors contributing to the return to
work (RTW) after one year, as it was observed that patients who suc-
cessfully returned to work within one year post-stroke were more likely
to be employed®

2. Methods
2.1. Protocol registration and search strategy

This review followed the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) ﬂowchart,z2 and registered in the
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International Prospective Register of Systematic Reviews (PROSPERO)
(CRD42022348983). (Fig. 1).

A comprehensive data search was performed using the PubMed,
Scopus, CINHAL, Embase, and Cochrane databases to retrieve articles
published from inception to 2023. MesH terms for “stroke” and” Return
to work” were combined using - the Boolean operator ‘AND,’ while
search terms for key concepts were combined using ‘OR.’ Bibliographies
of relevant articles and gray literature were also searched for potentially
appropriate studies. The keywords are in Table 1.

2.2. Study selection

Two reviewers (RM and DP) independently screened titles and ab-
stracts, collected full-text papers meeting the eligibility criteria, verified
references, selected appropriate studies, and removed duplicates using
Rayyan online software.?>

2.3. Eligibility criteria

For this study, we included- (i) studies that spoke about predictors
that contributed to RTW within a year after stroke, (ii) no restrictions
were placed on geographic location, and (iii) cohort studies that were
conducted for a period of one year were taken into consideration to
maintain homogeneity. Excluded, (i) studies published in any language
other than English.

{ Identification of studies via databases and registers ]
)
c
.g Records identified from*: Records removed before
3 Databases (n=1085 ) | Screening:
E PubMed (n=86) " Duplicate records removed
= Cochrane (n=25) (n=101)
K=} Scopus (n=974)
— |
M) v
Records excluded based on
Records screened L »| abstract (=800)
(n=984)
g
s Records sought for observational _ | Records excluded based on non-
o studies (n = 184) »| observational study
o (n=119)
(77}
Records assessed for eligibility. - >

(n =65)

=~

Studies included in review
(n=8)

Reports excluded:
Non-Cohort study (n = 30)
Time duration (n =27 )

Fig. 1. PRIMSA flow diagram.
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Table 1
Keywords used to search the studies.

Stroke Strokes; Stroke; Cerebrovascular Accident; Cerebrovascular
Accidents; CVA (Cerebrovascular Accident); CVAs (Cerebrovascular
Accident); Cerebrovascular Apoplexy; Apoplexy, Cerebrovascular;
Vascular Accident, Brain; Brain Vascular Accident; Brain Vascular
Accidents; Vascular Accidents, Brain; Cerebrovascular Stroke;
Cerebrovascular Strokes; Stroke, Cerebrovascular; Strokes,
Cerebrovascular; Apoplexy; Cerebral Stroke; Cerebral Strokes;
Stroke, Cerebral; Strokes, Cerebral; Stroke, Acute; Acute Stroke;
Acute Strokes; Strokes, Acute; Cerebrovascular Accident, Acute;
Acute Cerebrovascular Accident; Acute Cerebrovascular Accidents;
Cerebrovascular Accidents, Acute

Return to Return to work; RTW; Return to paid work; Return to Occupation;
work Work; Job

2.4. Risk of bias assessment

The Joanna Briggs Institute (JBI) critical appraisal tool was used to
assess the methodology of each study by R.M. and D. P.?* The studies
were scored under the domains of review questions, inclusion and
exclusion criteria, search strategy, research sources, and methods to
minimize bias. Scoring was performed in the good, fair, and poor do-
mains. A discussion with A. N. resolved any discrepancies in scoring
between the two reviewers. Data Extraction.

Two authors (RM and DP) independently extracted the data, and any
disagreements regarding the choice of study or data extraction between
the two reviewers (RM and DP) were resolved after a discussion with
AN. The following data were extracted: (1) author, year of the study, and
study design; (2) sample size, mean/median, type of stroke, and country
of data collection; (3) outcome of measures reported; (4) statistical re-
sults for the outcomes of RTW reported in each study and (5) positive,
negative, and non-significant predictors that have contributed to RTW
(Table 2).

3. Results
3.1. Study selection

The databases yielded a total of 1085 articles. After removing du-
plicates, 984 articles were screened based on their titles. Following this
800 studies were excluded based on their abstracts. Furthermore, 119
studies were reviewed and excluded based onnon-observational study
design. 65 observational studies were retrieved, of which we included 8
cohort studies based on a study duration of 1 year.'>2°

3.2. Characteristics of the studies

Of the eight studies, one retrospective cohort,'® and seven prospec-
tive cohorts'> %1720 were included. The geographical distribution of
the studies revealed that a majority of the studies were from Europe (two
UI(,14’19 one Finland,zo one Sweden,17 one Netherland,18 followed by
Asia (one Japanls), Austlralia,15 and North America (USA'®).

A total of 4587 post-stroke survivors were included in this study. One
study included only ischemic stroke subjects,'® whereas all other studies
included both hemorrhagic and ischemic. 2"

3.3. Outcome assessment

RTW among post-stroke individuals was assessed using a self-
administered questionnaire that was mostly dichotomous regarding
RTW. Some of the questionnaires consisted of questions on employment
status, paid/unpaid status, job category (blue/white-collar, manual/
non-manual job), job type (managerial, clerical, employee, entrepre-
neur), company size, company area (rural/urban), mental stress at the
workplace, duration, and workplace environment.'* %1920 A few of the
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questionnaires included questions on job satisfaction. Utrecht Scale for
Evaluation for Rehabilitation- Participation (USER-P),18 is a
self-evaluated questionnaire, that evaluates an individual perceived
barriers and abilities to RTW.

4. Predictors of RTW
4.1. Positive predictors

4.1.1. Disease factors

Two studies found that individuals with cerebral infarction returned
to work faster than those with haemorrhage.'®?° Better muscle strength
post-stroke contributes to faster RTW than poor muscle strength. 13
Stroke subjects with a better QOL were found to RTW faster.'’

4.1.2. Personal factors

Younger individuals have been found to RTW faster than older post-
stroke individuals.'®~'>!7:1%?0 Two studies found that individuals in the
age group between 35-44'° as well as those younger than 54 years, were
found to RTW earlier.'” However, age was found to be a non-significant
predictor in one study.'* Additionally, in comparison to post-stroke fe-
males, post-stroke males were found to have RTW earlier.'*'>'° How-
ever, early RTW has been observed in both male and female subjects
with stroke without prior illness.'®

4.1.3. Family support
Individuals with financially independent spouses, RTW earlier.'®

4.1.4. Occupational factors

4.1.4.1. Type. Self-employed, managers, and individuals employed in
non-manual occupations were found to RTW faster than individuals
employed in manual occupation. 16,20 Individuals working in workplaces
that modified the environment based on individuals needs were found to
RTW earlier."®

4.1.4.2. Income. RTW is also associated with the income of individuals
affected by stroke.'®'>!” An individual receiving more than $30,000
per year was positively correlated with RTW.'® In addition, there was a
positive correlation with RTW if the individual was the only bread-
winner of the family.'®

4.1.4.3. Education. Hackett et al.,'” reported that a higher education
level is a significant. However, two studies found education to be a
non-significant predictor of RTW among stroke survivors.'”>?°

4.1.5. Other factors

A previous study found that white raced individuals RTW faster.'*
An individual’s perceived ability in the workplace post-stroke adds to
the RTW.?° Individuals with access to health insurance have been found
to RTW faster.'®

4.2. Negative predictors

4.2.1. Disease factors

Stroke severity assessed using the NIHSS was negatively correlated
with RTW among stroke participants, indicating that individuals with
severe stroke had a lower rate of RTW.'® Individuals with severely
affected stroke required longer hospitalization and were thus negatively
correlated with RTW.'? Stroke survivors who were dependent on reha-
bilitation such as occupational and physiotherapy, were found to have
RTnglower.]9 Individuals with dysphagia experience RTW much
later.

4.2.1.1. Cortical dysfunction. The presence of hemineglect, apraxia,
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Table 2
Characteristics of the studies.
Author, Year, & Sample size, Mean/ Outcome Measures Results Predictors
Type of cohort Median age type of
stroke, and country
M.A. Wozniak Sample size: 203 (136 Socio-demographics: Univariate analysis:Barthel Index (independence) (P < Positive predictors:
etal.,'” males, 67 females) - Age 0.001). Household income >$30,000/y (P < 0.02).
1999 Mean/Median age: 55.3. - Sex Aphasia (p = 0.08), cortical dysfunction (p < 0.008), - Annual Income
Prospective Type of stroke: Ischemic - Race depression (p < 0.05) and age >54 years, persistent ($30,000/y)
cohort stroke - Education motor weakness (p < 0.007), aphasia (0.08), and - GCS score (alert)
Area: - Employment cortical dysfunction (p < 0.008) - Higher Barthel index
Baltimore, USA - Income - Motor strength

M A Busch et al.,'®
2009
Prospective study

ML. Hackett et al.,’”
2012
Prospective
cohort

Sample size: 266 (103
females, 163 males)
Mean age: 53.8.

Type of stroke: Ischemic
and Hemorrhagic
Area: London, UK

Sample size:441

Mean Age: 52 years.
Type of stroke: Ischemic
and Hemorrhagic

Area: Sydney, Australia

Functional status: Barthel Index

Depression: Centre for Epidemiologic

Studies-Depression scale (CES-D)

Diagnostic factor:

- Location

- Type

- Side of stroke

- Size of infarct

Cortical Deficit:

- GCS

- On examination, presence of neglect,
apraxia, homonymous visual field
deficit, aphasia or anosognosia

RTW: Self-reported

Socio-demographic details:
- Age

- Sex

- Ethnicity

- Occupational class

- Type of residence

- Living alone
Comorbidities:

- Hypertension

Diabetes

Atrial fibrillation
Coronary heart disease
Transient Ischemic Attack

Current Smoker

Consciousness:

- GCS score

Stroke factors:

- Type of stroke

- Location

Stroke severity:

- Urinary incontinence

- Dysphagia

- Dysarthria

Service provision:

- Hospital stays

- Length of stay

- Stroke unit treatment

- PT/OT within 3 months

RTW: Self-reported

Activity:

- French Activity Index (FAI)

Disability: Barthel index (BI)

Socio-demographic:

- Gender

- Age

- Education

- Marital status

- Lifestyle

- Main income

Dependence on family

Health insurance

Stroke factors:

- Date

- Subtypes

- GCS

- Received recombinant tissue
plasminogen activator

Employment:

- Type of work

Multivariable model:

Increasing age OR 0.23 (95% CI 0.07-0.76) (p < 0.001),
female sex (OR 0.45; 95% CI 0.23 to 0.9) (p = 0.02),
black ethnicity (OR 0.47; 95% CI 0.24 to 0.93) (p =
0.02), diabetes (OR 0.25; 95% CI 0.08 to 0.79) (p <
0.01) and dependence at 1 week (OR 0.24; C10.11-0.49)
(p < 0.001)

Univariate analysis:Independent in activities of daily
living (OR 10.23, 95% CI 4.11 to 25.46), had health
insurance (not having health insurance OR 0.40, 95%
CIs 0.18 to 0.89), were younger (OR 0.94, 95% CI 0.90
to 0.98), male, and female without a prior activity
restricting illness (5.89 OR 1.21 to 28.7)

Negative predictors:

- Persistent cortical
dysfunction

- Age >54 years

Non-significant

predictors:

Absence of cortical
findings

- Race

Education

- Aphasia

- Depression

- Location

- Size

Positive predictor:

- Younger age (<55
years)

- Male sex

- White ethnicity

Negative predictors:

- Diabetes

- Poor BI

- Stroke severity
Non-significant
predictors:

- Old Age

Positive predictors:
Higher education,
Self-employed,
Main income earner
Higher FAI

- Male with prior
illness

Male and female
without prior
restricting illness.
Health insurance
Younger age group
Married
Financially
dependent children
- Non smokers
Negative predictors:

(continued on next page)
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Table 2 (continued)
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Author, Year, &
Type of cohort

Sample size, Mean/
Median age type of
stroke, and country

Outcome Measures Results

Predictors

Endo M et al.,*®
2015
Retrospective
cohort

EL Glader et al.,*®
2016
Retrospective
cohort study

Van der Kemp
et al.,”’
2017
Prospective
longitudinal
cohort

Sample size: 380 (332
males, 48 females)
Mean age: 52.7 years
Type of stroke: Ischemic
and Hemorrhagic
Area: Japan

Sample size: 2539 (1594
male 945 female)

Mean age: 46.

Type of stroke: Ischemic
and hemorrhagic

Area: Sweden

Sample size: 121 (94
male 27 female)

Mean age: 56.3.

Type of stroke: Ischemic
and Hemorrhagic

Area: Utrecht,
Netherlands

RTW: Questionnaire

Depression: Hospital and Anxiety
Depression Scale (HADS)

ADL: Frenchay activities index (FAI)
Fatigue: SF-36 questionnaire

At risk’ alcohol consumption -Alcohol
use disorder identification test (AUDIT-
(@]

Cognition function: Telephone inter-
view for cognitive status, (TICSm)

Demographics: Cox regression:Full-time RTW:
- Age Age >50 0.81 (0.61-1.09) p-value-0.16;
- Gender Female 0.70 (0.46-1.06) p-value-0.09;

RTW: Self rated
Company size:

<1000 employees
>1000 employees
Stroke subtype:

- Infarct

- Haemorrhage
Occupation type:

- Desk/Manual worker

- Manager/Non- Manger

Demographics:

- Age

- Sex

RTW: Self-rated
Diagnostic factors
*Stroke subtype:
Hemorrhagic

Ischemic

Unspecified
Socioeconomic factors:
- Income
Low/Middle/High

- Education
Primary/Secondary/High
- Living alone

Yes/No

- Country of birth

Nordic/European/Outside Europe

- Low mood: (yes/no)
- Pain: (yes/no)

- Dependent in ADL: (yes/no)
- Help with answering questionnaire:

(yes/no)
Demographic:
- Age
- Sex
- Education
- Marital status
- Residence
Stroke factors:
- Location
- Type
- Vascular area
- Recurrent stroke
Severity of stroke: NIHSS
I ADL: BI
RTW: Self-reported

Company size- >1000 employees 0.78 (0.50-1.21)
pvalue- 0.27

Urban area 0.89 (0.67-1.17) p-value- 0.40

Manual worker 1.12 (0.83-1.52) p-value-0.45
Manager 1.81 (1.07-3.06) p-value-0.02

Cerebral haemorrhage 0.49 (0.36-0.68) p-value-<0.01
Subarachnoid haemorrhage 0.76 (0.53-1.08) p-value-
0.12

Regression analysis:

Age 2.94 (1.04-8.30) p-value 0.04

Female 1.36 (0.57-3.26) p-value 0.49

Company size >1000 employees 3.19 (0.44-23.26) p-
value 0.25

Company area Urban area 1.10 (0.53-2.27) p-value 0.8
Manual worker 0.27 (0.82-0.87) p-value 0.03
Manager 0.96 (0.23-4.00) p-value 0.95

Cerebral haemorrhage 2.19 (1.09-4.41) p-value 0.03
Subarachnoid haemorrhage 1.05 (0.38-2.90) p-value
0.93

Multiple regression model:Income-Low 1, Middle 1.14
(0.91-1.42), High 1.64 (1.30-2.06)Education- Primary
1, Secondary 1.00 (0.77-1.30), University 1.23
(0.92-1.64);

Living alone- no 1, yes 0.89 (0.71-1.11);

Country of birth- Sweden 1, Nordic countries (except
Sweden) 0.93 (0.59-1.48), European countries 0.52
(0.34-0.78) Countries outside Europe 0.45 (0.29-069).
Experience oflow mood (54.0% vs 78.2%) or pain
(52.5% vs 78.6%).

Bivariate Analysis: Depressive symptoms (r = —0.16) (p
= 0.92)and global cognitive functioning (r = 0.19) (p =
0.43); Age (r = —0.06) (p = 0.506); Higher level of
education (r = 0.13) (p = 0.155); Independence in ADL
(r = 0.05) (p = 0.56); passive coping 0.03.781 Self-
efficacy (r = 0.07) (p = 0.475); Anxiety symptoms (r =
—0.11) (p = 00.254)

Occupation status: the Utrecht scale for
evaluation of rehabilitation-
participation (USER-P)

Work satisfaction: the Utrecht scale for
evaluation of rehabilitation-

- Female with prior
illness

Non-significant

Predictors:

- Depression

- Alcohol consumption

- GCS score

- Cognitive impairment

Positive predictors:

- Cerebral infarcts
Manual workers
Negative predictors:

- Cerebral
Haemorrhage

- Older participants

- Desk worker

Negative predictor:

- Low income

- low mood

- Pain

- Dependent in ADL
Positive predictor:

- High income
- Middle age
Non-significant predictor:

- Education
- Country of birth

Positive predictor:

- Depression free
- Good cognition
Negative predictors:

- NIHSS
Non-significant predictor:

- BI

- USPER
- UCLP
- GSES

(continued on next page)
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Table 2 (continued)
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Author, Year, & Sample size, Mean/ Outcome Measures Results Predictors
Type of cohort Median age type of
stroke, and country
participation (USER-P)
Personal and neuropsychological
factors:
- Utrecht coping list (UCL-P),
- The general self-efficacy scale (GSES),
- Hospital anxiety and depression Scale
(HADS)
Cognitive: Montreal cognitive
assessment Test (MoCA)
A Sen et al.*! Sample size: 940 (641 Sociodemographic: ODD:s ratio Positive predictors:
2018 male, 299 female) - Age Length of stay (days) = 1 (0.99, 1.01) p-value 0.4278
Cohort study Mean age: 53.4 - Sex Occupational therapy = 0.32 (0.12,0.9) p-value0.0303 - Younger age
Type of stroke: Ischemic - Ethnicity Association BI (>19)148 (87.6) p-value <0.0017 - Males
& Hemorrhagic stroke - Pre-stroke residence HADS anxiety (0—10) = 145 (89.0) pvalue-0.007 - Functionally
Area: London, UK - Co-morbidities: (11+) =18 (11.0) independent
Stroke factors: SF-12 mental score 51.1 (9.1) p-value <0.001 - Cognitively intact
- Length of hospital stay SF-12 physical scor-48.9 (8.8) p-value <0.001 - Better QOL
- Urinary incontinence Cognition Intact- 97 (92.4) p-value 0.003 - GCS
- Dysphagia Impaired 8 (7.6) - Intact motor function
- Motor deficits Negative predictors:
- Dependent on OT or PT
ADL: Barthel Index - Dysphagia
Level of consciousness: Glasgow coma - Anxiety and
scale (GCS) depression
Cognition: mini mental state exam - Longer hospital
(MMSE) and abbreviated mental test admission
(AMT) - Continuing PT and OT
Depressions and anxiety: hospital - Manual job
anxiety and depression scale (HADS)
Quality of life: Short Form-36 (SF-36)
RTW: Self-reported
Occupational class: Manual/Non-
manual
K Saar et al.”* 2023 Sample size: 77 (21 Demographics: Association: Positive predictors:
Prospective study female, 56 male) - Age CoMet mean scores (p = 0.049)
Mean age: 53 - Sex Positively perceived working ability (p = 0.001) - Higher CoMet score

Type of stroke: Ischemic
& Hemorrhagic stroke
Area: Helsinki, Finland

Occupational type:

- White collar

- Blue collar

- Entrepreneurs

Education:

- Comprehensive school/middle
school/civic school

-Vocational school/high school;

-University of applied sciences degree;

and -University degree.

Cognition: Cognitive screening method

for stroke patients (CoMet)

Motivation: dichotomous response

Questionnaire on work-related matters:

The Work Ability Index

Perceived working ability and barriers:

Self rated questionnaire

- Perceived working
ability
Negative predictors:

- Perceived barriers
Non-significant
predictors:
Occupational type
Age

Sex

Educational level

homonymous hemianopia, aphasia, anosognosia, and other cognitive
dysfunction was grouped into cortical dysfunctions.'® Most of these
symptoms are assessed using standard bedside examination tools. Some
authors have used the Montreal Cognitive Assessment (MoCA), Mini
Mental State Examination (MMSE), Abbreviated Mental Test (AMT),
and cognitive screening method for stroke patients (CoMet) scales to
further assess cortical deficits.'®'? Cortical dysfunction in post-stroke
individuals is associated with poor RTW.'? Individuals with poor
scores in MoCA, MMSE, AMT, and CoMet were unlikely to have
RTW. 131819

4.2.1.2. Impaired consciousness. Initial consciousness levels were
assessed using the Glasgow Coma Scale (GCS).'*'>19 Individuals with
poor GCS scores were found to have RTW slower.'*'® One study found
GCS scores to be non-significant predictors.”

4.2.1.3. Independent ADLs. Of the 8 studies, 6 studies examined the
ability of stroke patients to perform independent ADLs and RTW among
stroke patients.'> 1>17"1 The Barthel index (BI) and Frenchay activity
index (FAI) were used to evaluate independent activity levels among
post-stroke individuals.'® '>!7"1° Five studies found that individuals
with stroke who were dependent on ADL were more unlikely to
RTW. '3 1%17:19 Although the ability to perform ADLs independently was
an important factor, it was reported to be statistically non-significant in
one study.'®

4.2.1.4. Co-morbidities and lifestyle. Stroke survivors with pre-existing
diabetes were found to have poor RTW.'* Smokers are less likely to
RTW faster.'”

4.2.1.5. Psychological factors. Psychological factors, including depres-
sion, anxiety, and low mood, were evaluated using the Hospital Anxiety
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Table 3

JBI quality assessment of the included studies.
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and Depression Scale (HADS-D, HADS-A), and the Centre for Epidemi-
ological Studies-Depression (CES-D) in four studies.'*'>'%19 Two
studies found that depression was a negative predictor of RTW,'®!°
while two other studies foundt depression to be not significant.'®'®
Post-stroke pain was identified to poor RTW.!” Additionally low mood
was associated with a lower chance of RTW.'”

4.2.2. Occupational factors

The type of work was inconclusive, as desk workers were found to
RTW later than comparison to non-desk workers.'® By contrast, manual
workers RTW much later.'® Additionally, stroke individuals with
perceived barriers in their work-place are less likely to RTW.'?

4.2.3. Other factors
Black ethnicity was a poor predictor of RTW while another study
found that the race of an individual was a non-significant predictor.'**

4.3. Non-significant predictors

4.3.1. Disease factors

One study correlated the size and location of the infarct on RTW
among stroke survivors. They found that the size and location of the
infarct were not significant in RTW.'® Post-stroke aphasia has been re-
ported to be a non-significant predictor of RTW."*

4.3.2. Psychological factors
Post-stroke individuals with poor self-efficacy and coping skills were
found to be non-significant predictors of RTW.'®

4.3.3. Personal factors

4.3.3.1. Lifestyle. A history of alcohol consumption among stroke sur-
vivors is a non-significant predictor of RTW'®

4.4. Other factors

Country of birth was a non-significant predictor in RTW.'”

4.5. Quality assessment

JBI critical tool of appraisal was used as a quality assessment tool
was used to assess the quality of the study methodology. The studies
were scored according to population, exposure method, confounding
factors, outcomes, follow-up time, and statistical analysis. Of the eight
articles, four articles were found to have confounding factors, and the
authors examined these factors. Four articles scored more than
81%'>161820  and  whereas the other four articles scored
100%.'%1%17:19 Therefore, this review consisted of good methodolog-
ical studies. Detailed analysis results are presented in Table 3.

5. Discussion

This systematic review included 8 cohort studies and summarized
the predictors that aid or fail in the RTW process among post-stroke
individuals. The authors of this review found that the predictors of
RTW post are a broad concept. Therefore, we decided to further group
these into disease, personal, occupational, and psychological factors.

The severity of the stroke, post-stroke duration, affected side, loca-
tion, type of stroke, and size of the infarct are some of the stroke
characteristics that predict RTW.'>!61820:25 patients diagnosed with
cerebral haemorrhage on admission may have a greater functional
impairment than those diagnosed with cerebral infarction.'®?%2627
This could be due to unresolved edema and hematoma in hemorrhagic
stroke, leading to a slower restoration of function and poor recov-
ery.?®?? Greater impairments result in increased stroke severity, as
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recorded by the NIHSS.'® The lower the NIHSS score, the longer the
duration of the hospital stay. This, in turn, contributes to lower
RTW.'®!° These individuals are bound to be dependent on rehabilita-
tion services such as OT and PT for functional recovery, contributing to
slower RTW.'>*° Hence, identifying these factors may aid the early
rehabilitation of stroke survivors.

The level of consciousness recorded by the GCS is also a predictor of
RTW among stroke survivors.'*'>'° Individuals with poor GCS scores
on admission and poor persistent GCS have been observed to have a
slower recovery impacting their RTW.'*'>'° Poor GCS scores indicate a
longer stay in the intensive care unit, which further risks the individual
to develop secondary complications. Hence early interventions to
improve consciousness, in addition to approaches to prevent secondary
complications are warranted for early recovery that could facilitate
RTW.

The ability to acquire a job requires an individual to have an intact
higher mental function to communicate, perform dual tasks, pay
attention, and memorize, to name a few. Impaired mental function with
very mild to no motor impairment was negatively associated with RTW
among individuals with stroke.'>>!° The odds of RTW in occupations
that requir more complex communication skills are lower when in-
dividuals present with communication disorders like aphasias.'®>!
Intensive cognitive rehabilitation focusing on these defects can facilitate
early RTW.

Post-stroke impairments such as persistent cognitive deficits and
reduced motor strength can affect an individual’s balance and ability to
independently perform ADLs.'® '>!1%32 Good balance and functional
independence are essential for early RTW.'> 151932 1n our study, we
found that the ability to perform ADLs independently was a positive
predictor of RTW. Thus, task-dependent rehabilitation strategies can be
used to enhance RTW faster.

Post-stroke, the odds of RTW are higher in younger
people.'!>19:20:27 This could be attributed to the lower employment
security and financial uncertainty among younger individuals.'>%*
However, it is unclear why individuals older than 55 years do not
experience the need for RTW after a stroke, whether people are unable to
work due to biological factors, whether they genuinely prefer not to
work, whether they have different pressures or barriers to RTW, or
whether employers discriminate against them.'®*> We believe a factor
that can be considered for individuals within this specific age group,
who are not compelled to RTW, may lie in the heightened sense of
financial security associated with proximity to the age of retirement.

. Men are typically more likely to experience RTW.'*'>1%%” Gender
disparity may be explained by societal/employer discrimination against
females and the societal pressure for males to be the main source of
family income.®!%>* However, the studies considered in this review are
from higher and upper-middle-income countries (HIC/UMIC), wherein
dual-income earners within households may not be as pronounced as
lower-middle-income countries (LMIC). Further research could provide
a nuanced exploration of socio-economic influences on post-stroke
outcomes, thereby contributing to a more comprehensive understand-
ing of the multifactorial determinants shaping gender differentials in the
aftermath of stroke. As age and sex are non-modifiable factors that in-
fluence the recovery of function; hence, age and sex-specific rehabili-
tation services are essential for RTW.

The presence of co-morbidities is associated with poor RTW among
individuals with stroke.'®® Diabetes has been studied in this re-
view.!»*> Although the exact mechanism of diabetes in stroke is un-
known, some of the effects might be due to unmeasured co-morbidities
or neuronal damage such as poor neuroplasticity during the acute stages
of stroke in diabetic patients.'**® Smokers were found to RTW slower
than non-smokers.'® Smoking may encourage collateral blood flow and
increase the tissue ischemia threshold during vascular blockage. How-
ever, when vascular stenosis reaches a threshold level, these compen-
satory mechanisms stop functioning.”’ Therefore, smoking may
influence NIHSS scores when cerebral infarctions are caused by vascular
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stenosis which worsens over time.”” When arteries have an entire
blockage rather than partial stenosis, neurological impairment is most
noticeable, slowing recovery.”” Awareness and counseling in smoking
and diabetes on post-stroke recovery should be made mandatory in
hospitals 27% of stroke survivors consume alcohol. However, the effects
of ethanol on the cerebral circulation remain unclear. However, research
suggests that acute ethanol intoxication increases haemoglobin con-
centrations, most likely due to ethanol-induced hyperosmolality.® A
high haematocrit may slow the cerebral blood flow, which encourages
the production of thrombi.*® Thus, alcohol consumption may have an
impact on RTW; although it was not statistically significant.'> Other
predictors that were non-significant were the birth country of the stroke
survivors.'” UICs are known to have better access to health care, which
may contribute to RTW. This necessitates researchers to compare
healthcare systems in UIC and LMIC, evaluating their impact on RTW
dynamics pos-stroke However, psychological factors have inconsistent
findings. Factors such as depression and anxiety are associated with poor
odds of RTW among post-stroke individuals.'®!>!%1%3% Additionally,
RTW is positively predicted by decreased workplace stress.'®>” Yet, we
found that depression was non-significant in two studies.'>'® In our
opinion, along with psychological support, stroke support groups may
facilitate the RTW process for stroke survivors by offering a platform for
mutual engagement. Through collective interaction, participants may
generate adaptive strategies, thereby fostering a supportive environ-
ment conducive to successful RTW.

Individuals with higher education levels secure white-collar
jobs.'>?” Most white-collar jobs are less physically demanding than
blue-collar jobs. Therefore, we feel vocational rehabilitation could assist
post-stroke individuals with RTW by advocating the resources necessary
to perform their jobs within their capacity. In addition, modifying a
stroke survivor’s workplace has also been attributed to RTW. &%

Stroke survivors, who were also the main income earners of the
family, were found to RTW faster.'® This could be attributed to societal
pressure. Individuals who earned more than thirty thousand dollars per
month and those who could claim insurance were found to RTW faster.'®
Such individuals may be able to access better health care and rehabili-
tation services, leading to better recovery and faster RTW.

5.1. Strengths

We were mainly interested in answering the question ‘Is there any
evidence between variables and RTW post-stroke?’ and we believe our
approach is suitable for answering this question. Further knowledge
derived from this review about the ability to perform independent ADL
and better cognition can assist therapists in facilitating early RTW. The
review included only one type of study design; hence there was homo-
geneity in the study, and the loss to follow-up rate was low in most
studies. This proportion was too small to cause selection bias. This re-
view consisted of good methodological studies.

5.2. Limitations

The main limitation of our study was the studies included extensively
conducted in HIC and UMIC whereas research related to LMIC is sparse.
Differences in non-modifiable factors, such as age and gender, modifi-
able factors, disability, retirement benefits, and accessibility to health-
care in HIC and UMIC are most likely to influence RTW. Further, we did
not focus on the timeline of RTW within one -year post-stroke. In
addition, we also observed differences in the way outcomes were
assessed apart from geographical variations in the studies considered in
our review which restricted us from pursuing a meta-analysis.

6. Conclusion

RTW is an essential functional goal for individuals with post-stroke
to support themselves and their families. This review highlights the
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positive, negative, and non-significant predictors of RTW. Poor inde-
pendence, impaired higher mental function, stroke severity, depression,
and poor cognition are predictors that can be overcome using appro-
priate multidisciplinary measures. Appropriate assistive or environ-
mental modifications can be employed based on predictors such as age
and individuals capacity. In addition, vocational rehabilitation should
be of equal emphasis for stroke survivors to successfully RTW, based on
the individual’s capacity. These approaches can enhance RTW faster in
stroke patients.
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