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Return to work (RTW) after cardiovascular diseases (CVDs) is crucial to mitigating the societal and economic burden of productivity losses. This
review of reviews explores common and disease-specific predictors of RTW within the framework of the International Classification of
Functioning, Disability, and Health (ICF). A systematic review of systematic reviews was conducted to identify both common and disease-specific
predictors of RTW for individuals with cardiovascular diseases (CVDs), including acute coronary syndrome (ACS), chronic coronary artery disease
(CCAD), heart failure (HF), and stroke. Predictors were analysed across contextual domains (personal and environmental factors) and functional
domains (body structure, body function, activities, and participation). The methodological quality of the included reviews was evaluated using the
AMSTAR-2 tool. A total of 28 reviews were included. Key common predictors included functional capacity, psychological well-being, work char-
acteristics, and social support, while disease-specific predictors involved the severity of disease and treatment characteristics. Modifiable factors,
such as workplace accommodation and psychological challenges, were identified as critical targets for intervention. Early identification of at-risk
individuals and the integration of personalized rehabilitation strategies are critical for improving RTW outcomes and health-related quality of
life. This review enhances the understanding of RTW predictors, contributing to optimized rehabilitation processes and reduced economic burden
associated with CVDs. Future research should investigate the clinical applicability of these findings and explore the broader application of these
common RTW predictors across other chronic conditions, to inform vocational reintegration strategies.
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Introduction

Cardiovascular diseases (CVDs) are defined by the World Health
Organization (WHO)" as a group of disorders affecting the heart and
blood vessels, with coronary heart disease, stroke, and thrombosis
being among the most common diagnoses. In 2021, there were an es-
timated 612 million CVD cases and 19.4 million deaths resulting from
CVDs, which was equivalent to 28.6% of all global deaths.> Although
the Global Burden of Disease study® forecast a decline in mortality
rate of CVDs due to overall advancements in treatment, improvement
in the level of care and control of cardiometabolic risks (such as smok-
ing, hypertension, and overweight), the global CVD burden is still ex-
pected to rise in the next few decades."*

The annual cost of CVDs to the EU economy is estimated at €281
billion, of which €155 billion (55%) is attributable to healthcare ex-
penses, €79 billion (28%) to informal care, and €47 billion (17%) to
productivity losses caused by absenteeism and reduced workforce par-
ticipation.” These productivity losses, reflected in 276 working days lost
per 1000 citizens due to CVD-related morbidity (€15 billion) and 2.8
years of working life lost per 1000 citizens to CVD-related mortality
(€32 billion), emphasize the scale of this economic burden.®

The burden of cardiovascular diseases (CVDs) is increasingly re-
flected in a shift from years of life lost (YLLs) to years lived with disabil-
ity (YLDs), which means that individuals are expected to live longer but
with more years of their lives spent with impairments.3 CVDs cause sig-
nificant morbidity and lead to a variety of impairments, depending on

the type and severity of the condition, the organ systems affected,
and the outcomes of medical interventions. Patients with CVD face a
substantially higher risk of living with permanent physical, cognitive, psy-
chological, sensory, and/or functional disabilities, causing challenges for
activities of daily living.® Moreover, disabilities resulting from CVDs bear
considerable negative consequences for individual health-related quality
of life (HRQoL), decreasing labour productivity, and increasing the eco-
nomic burden.”

Return-to-work (RTW) programmes have emerged as a critical
strategy to mitigate this burden.® Early RTW is positively associated
with better clinical outcomes, enhanced psychosocial well-being, and
reduced disability-related costs, highlighting its role as a key component
of post-recovery care.” However, to design effective RTW pro-
grammes, it is crucial to understand the specific factors that act as bar-
riers or facilitators to a successful RTW after CVD.%1° Identifying these
determinants is essential for developing targeted interventions that can
address the diverse needs of CVD survivors, ultimately optimizing their
functional recovery and enhancing their HRQoL.”"" As such, a compre-
hensive understanding of the predictors of RTW after CVD is neces-
sary to guide both clinical and policy interventions, ensuring tailored
RTW programms which are more likely to succeed in reducing the
long-term economic and health impacts of CVD.

Current literature reveals a vast amount of research exploring pre-
dictors, facilitators, and barriers for RTW after CVDs. However,
most systematic reviews focus narrowly on specific CVD subtypes,
such as stroke, myocardial infarction, or coronary heart disease.
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While these reviews provide valuable insights, they also highlight recur-
ring themes, including medical, psychosocial, and work-related factors,
suggesting the presence of common predictors across CVD sub-
types.'®'? Goorts et al."® provide compelling evidence that diagnosis
alone, based on the International Classification of Diseases (ICD-10)
coding, is less predictive of long-term sick leave risk than a set of psy-
chosocial determinants. This finding underscores the importance of
considering factors beyond specific diagnoses when assessing RTW
outcomes. Despite this, a comprehensive synthesis of predictors applic-
able across CVDs is notably absent.

To address this gap, our study aims to consolidate existing evidence
into a unified overview of predictors across all CVDs. By identifying
common and unique predictors, we seek to establish a holistic
framework for RTWV strategies that balance cross-disease and disease-
specific approaches. This effort lays the groundwork for tailored inter-
ventions that optimize RTWV success, benefiting a broad range of CVD
survivors and alleviating the economic and societal burden of CVDs.
The urgency of this work is amplified by global trends, including aging
populations, increased retirement ages, and a persistent incidence of
CVD among working-age groups, which collectively threaten to escal-
ate the economic impact of CVDs in the coming decades.>”® Thus,
identifying common RTW predictors represents a critical step towards
developing sustainable, effective RTW programmes that respond to
these emerging challenges.

Methods

We conducted a systematic review of reviews following the PRISMA guide-
lines.” The study protocol was pre-registered in PROSPERO
(CRD42023469107) on 30 November 2023. We opted for a review of re-
views method to systematically search, identify, and re-analyse outcomes of
a large number of reviews, ensuring a comprehensive synthesis of evidence
on key factors affecting RTW after CVDs. It is important to note that this
approach is distinct from a meta-analysis. While the latter involves statistical
pooling of effect sizes from individual primary studies, our method relies on
narrative and thematic synthesis of the findings from existing systematic re-
views, some of which may themselves include meta-analyses. This allows for
broader integration of heterogeneous evidence without re-analyzing
primary-level data.

Definition of terms

In this review of reviews, we aim to identify (common) predictors of RTW
after CVDs. Based on the comprehensive definition of CVD by WHO, the
following sub-diagnosis were considered for review: Acute Coronary
Syndrome (ACS) (including myocardial infarction and unstable angina),
Chronic Coronary Artery Disease (CCAD) (including ischaemic heart dis-
ease and stable angina), Heart Failure (HF) and Stroke (including ischaemic &
haemorrhagic stroke). This approach enables to explore whether there are
common predictors of RTW across CVD diagnoses. Predictors encompass
both quantitative evidence, referred to as ‘factors’ in meta-analysis, and
qualitative evidence, described as ‘facilitators & barriers’ in meta-synthesis,
which are associated with RTW after CVD but do not necessarily imply
causation. In this context, RTW refers to a return to paid employment, ei-
ther through full or partial reintegration into a previous job, reintegration
into the previous job with modifications, or a new job.

Identification of relevant studies

In October 2023, the electronic databases PubMed (Medline & PreMedline),
Embase, Scopus, Web Of Science, Psychinfo, and Econlit were searched
using the keywords ‘Predictor’ ‘Return to work’, and ‘Cardiovascular dis-
eases’. The complete search algorithms for each database are available in
Supplementary material online, table S7.

Study selection and definition of eligibility
criteria

Search results were entered into the reference management software
EndNote'® and then uploaded to Rayyan,"® a tool for systematic literature
reviews. Two independent researchers [E.T. and (E.L. or Z.V.)] selected the
suitable reviews for the overview through a multi-step approach: first, eligi-
bility screening based on title and abstract of the review, and a second
screening based on full text. Disagreements between these two researchers
were resolved by consulting a third researcher (Z.V. or E.L)). The study
screening and selection process is shown in Figure 1.

A priori, systematic reviews with or without meta-analysis that investi-
gated predictors of RTW after a cardiovascular event among a labour active
population aged 18 to 65 years, were included. No limitations were im-
posed on types of primary studies included by the review, the year of pub-
lication, or the geographic location of the reviews. However, within the
included reviews, only results from primary studies assessing CVDs were
considered. Review articles that were not published in English, French,
German, or Dutch, were excluded. Additional inclusion criteria (reviews
that assessed treatment effectiveness in terms of RTWV rates) and exclusion
criteria (Critically low AMSTAR rating) were determined retrospectively
based on the evidence emerging from the preliminary search. The final in-
clusion and exclusion criteria are summarized in Supplementary material
online, table S5.

AMSTAR-2: quality assessment

Quality assessment of each systematic review was performed using the
AMSTAR-2 tool."” The tool consists of a list of 16 items of which 7 are con-
sidered ‘critical items’. Given the scope of our review, we modified the list
of critical items, consisting of item 1 (PICO components), item 5 (data
selection in duplicate), item 6 (data extraction in duplicate), and item 8 (de-
tailed description of included studies). AMSTAR-2 ranks the methodological
quality of a systematic review as high, moderate, low, or critically low. E.T.
independently scored all the articles with Z.V. double-blinded, scoring 10%
of the initially included reviews. Interrater reliability was high (85%). The sys-
tematic reviews classified as ‘critically low’ were excluded from our review
(see Supplementary material online, Table S2).

Data extraction

Data extraction was carried out by E.T. using a pre-defined, standardized
table constructed in Microsoft Excel'® to systematically collect and organize
relevant information from included studies. This table was developed based
on the study objectives and research questions, ensuring consistency in data
collection and alignment with the review’s aims. Data extraction was piloted
on 10% of the included reviews, with E.L. independently extracting data for
comparison and discussion. Agreement between reviewers was high, with
minor discrepancies in assigned review methodologies (quantitative, quali-
tative, mixed-method, or best evidence synthesis). These were resolved
by defining clear criteria for methodological categorization and applying
these criteria uniformly across all included reviews.

From each included review we obtained:(i) metadata (first author and
year of publication); (ii) methodological aspects (main method of review,
number of (included) primary studies, and included CVDs); (iii) whether
RTW predictors was the primary outcome/goal of the review; (iv) predic-
tors investigated (facilitator, barriers); (v) the direction and evidence of as-
sociation between the predictors and RTW (meta-analytical results if
available); factors with no association (or insufficient evidence of associ-
ation) with RTW (see Supplementary material online, Table S3).

Data analysis & presentation

The included reviews showed significant heterogeneity in CVD diagnosis,
RTW operationalization, and type of analysis (qualitative and quantitative).
Therefore, we opted for a qualitative synthesis to answer our research
question: what are the common- and diagnosis-specific predictors for RTW after
CVD? We did not conduct a meta-analysis, but when available and reliable,
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[ Identification of studies via databases ]
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PsychINFO (n=0),

Total (n=1609)
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4
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Figure 1 PRISMA 2020 flow diagram for new systematic reviews."*

we reported adjusted hazard ratios, odds ratios, or proportions related to
RTW. In cases where multiple reviews addressed the same predictor, we
prioritized findings from the highest-quality reviews based on AMSTAR-2
scores. In cases of substantial heterogeneity or inconsistent pooled esti-
mates, we relied on qualitative interpretation to avoid overinterpreting am-
biguous data.

The extracted data were uploaded to NVivo to code the review-findings
by conceptual categories, by direction of association with RTWV, and by re-
view method. In general, conceptual categories are generated top-down
(based on existing theory) or bottom-up (based on data). For this review
of reviews, we applied a third, middle-ground approach to generate the
coding categories based on concepts of the International Classification of
Functioning, Disability and Health (ICF) framework." The ICF is a model
of functioning and disability with a biopsychosocial approach, and has
been previously used to examine RTWV factors across different health con-
ditions. The ICF is structured into components of human functioning and
disability; Body structure and Function (e.g. disease/injury-related factors),
Activity (Limitations) and Participation (Restriction), and contextual factors;
Environmental and Personal factors. E.T. developed the coding system,
which was independently reviewed and refined by a second researcher,
K.P. Discrepancies were resolved through consensus. In developing the
coding system, effort was made to ensure that the subcategories would
meet two major requirements: (i) the researchers would preferably/if pos-
sible use subcategories already identified in the ICF; (ii) for the personal and
environmental factors, the researchers selected (mutually exclusive and ex-
haustive) subcategories based on the elaboration of the contextual factors
of the ICF model for occupational health care by Heerkens.*

Finally, we compiled an overview of predictors, categorized following the
ICF framework & elaborations by Heerkens® in Table 2. For each

Records removed before
screening:

Duplicate records removed
(n=651)

Records excluded
(n=819)

Full-text articles excluded
(n=93)

Foreign Language (n = 6)
Wrong Population (n = 3)
Wrong Study design (n = 11)
Wrong Outcome (n= 38)
Wrong Publication Type (n=4)

Critically low AMSTAR (n=47)

predictor, the tables display the original concepts of the included reviews
that were positively, negatively or not associated with RTW. The table
also indicates the specific CVD diagnoses for which each predictor was
identified, along with the corresponding reviews. Additionally, it shows
whether meta-analytical evidence exists for a given predictor and refer-
ences the corresponding meta-analysis. This structured presentation pro-
vides a comprehensive synthesis of the available evidence and allows us
to identify common and disease-specific predictors for RTW after CVD.

Results

Study inclusion

The study selection process followed the PRISMA 2020 guidelines,* as
depicted in Figure 1.

Characteristics of included studies

The data-extraction table of the 28 included reviews can be found in
Supplementary material online, Table S3. The included reviews are het-
erogeneous with regards to the primary outcome of interest (factors
related to RTW or Other), RTW-operationalization (time-to-RTW,
RTW-rates), assessed CVD diagnosis (ACS, CCAD, HF, and stroke),
and their study methods. Predictors after stroke were evaluated in
16 reviews, while 12 reviews focused on ACS (primarily myocardial in-
farction), 9 reviews on CCAD, and 5 reviews on HF. Of the included
reviews, 11 employed a qualitative method, 8 used a quantitative ap-
proach (meta-analysis), 5 studies applied a mixed-methods design,
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and 4 reviews conducted a best evidence synthesis. AMSTAR-2 quality
ratings indicated that 10 reviews scored low, 16 scored moderate, and
2 scored high (see Supplementary material online, Table S2).

Review findings

A large number of factors, facilitators, and barriers for RTW after CVD
were identified and classified using the ICF framework.'”® A summary
of these predictors is available in Tables Ta—Tc.

Personal factors

Sociodemographic factors such as age, gender, education level, ethnicity,
and socio-economic status (SES) show varying associations with RTW
outcomes after CVDs. For all included diagnoses, younger individuals
were more likely to return to work (OR, 1.22; 95% ClI [1.10—
1.34]),” leading to shorter periods of sickness absence, while older in-
dividuals are absent less frequently but for longer durations.'*2'="
However, in a few reviews, no significant association between age
and RTW was found.***® Males generally have better RTW rates
[(OR, 1.26; 95% Cl, 1.14-1.40; I’=48%),>* particularly for ACS,
CCAD, and stroke.”"2¢3%3* However, for HF, evidence is sparse,
with only one review identifying male gender as a facilitator for
RTW.2* Evidence on female gender being a barrier to RTW is inconsist-
ent, with an equal number of reviews reporting an association,>"?¢?8 a5
those finding no association.***** Higher education was generally as-
sociated with better RTW,12’21'23'24'2("27'31 but some reviews did not
find a significant link between pre-injury education and RTW.?33
Individuals with higher SES consistently showed better RTW outcomes
across the reviewed CVDs 272630313637 Ethnicity was less frequently
reported, but evidence suggests that white individuals and those born in
their country of residence had better RTW rates post-stroke.?"**3°
Geographic location or region, on the other hand, was not linked to
RTW outcomes in ACS and CCAD.*

General mental personal factors, such as coping styles and individuals’
perceptions of health, show an association with RTW mainly in the
reviews assessing ACS or stroke. Individuals with effective coping
mechanisms—such as adaptation skills, resilience, creativity, and
willingness to seek support, effective stress management and
acceptance of limitations—exhibited better RTW outcomes after
CVDs.'22123263637 | contrast, poor coping skills, reluctance to ask
for help, and struggles with maintaining identity are negatively asso-
ciated with RTW.'22"3638 Health perception and self-rated QoL
were less frequently reported but showed a strong link with RTWV, par-
ticularly for ACS and stroke. Those perceiving less disability were over
three times more likely to RTW (OR, 3.02; 95% Cl: 2.48-3.57)*" at
12 months.>"**2%%” Stroke survivors with extensive knowledge about
their condition and acceptance of related impairments were also more
likely to RTW."#2"2330 Similarly, a high score on the mental health do-
main of SF-36 (36-Item Short Form Health Survey) was also found to be
associated with a greater chance to RTW after HF.3" For CCAD, evi-
dence linking these general mental personal factors to RTW outcomes
remains limited.>*

Personal, disease-related factors and absence of comorbidities, in par-
ticular, contribute to successful RTW. People who experience fewer
comorbidities, absence of medical complications (see also ‘function
and structure of the cardiovascular system’ in Body structures &
Functions), and absence of psychological disorders showed better
RTW outcomes across all CVDs,"%%"125:26:29:303437 .o mpared to peo-
ple with more comorbidities, ongoing health issues, and mood disor-
ders,1221:23.24,26-28,30,34,35,39.40 Particularly the presence of depression

is a significant predictor of RTW. One review?’ highlighted a clear
severity-response relationship: as the severity of depression increases,
the likelihood of a successful RTW at émonths diminishes (moderate
depression; aHR, 0.47; 95% Cl: 0.31-0.72;. severe depression; aHR
0.37,95% CI [0.21-0.66]).>” For other mood and psychological issues,
such as anxiety and stress, and the presence of general cardiovascular
risk factors, the evidence concerning RTW outcomes is less
conclusive 83>

In line with the finding that general CVD risk factors do not consist-
ently predict RTW, only two reviews?**° (focused on stroke and ACS),
specifically examined lifestyle factors as predictors of RTW. A lower al-
cohol intake before stroke and higher daily step counts were associated
with a greater likelihood of RTW, whereas smoking and a sedentary
lifestyle were identified as barriers.*°

In the context of work-related personal factors, we found strong evi-
dence supporting work attitudes, beliefs, motivation, and self-efficacy
as important predictors of RTW after ACS and stroke. However, for
CCAD and HF, the evidence on these factors is limited.**3
Individuals with high job satisfaction, a positive work attitude, and
strong motivation to RTW demonstrate significantly better vocational
outcomes,'>2123:242630.3738 Thece individuals strongly identify with
their work and experience a sense of job security, which facilitates a
smoother transition back to the workforce.'*?* In contrast, financial
disincentives (e.g. fear of losing financial benefits), work-related stress,
and weak job identification were barriers.'>*"?37  Self-efficacy
emerged as a critical factor. Those confident in their ability to RTW,
are over eight times more likely (OR 8.5, 95% Cl [2.3-32,0])*’ to re-
integrate into the workforce at 12 months'%21:23-25:2730.37.38
dividuals with uncertainty, negative expectations, and hesitation about
RTW were less likely to RTW.'%21:38

while in-

Environmental factors

Limited evidence suggests that the natural environment, referring to the
physical surroundings such as climate, landscapes and outdoors acces-
sibility, may influence the success of RTWV after a stroke. While a famil-
iar and accessible environment can provide comfort,*® adverse
conditions like bad weather or difficulties related to wheelchair access,
can act as barrier to RTW.>° However, the actual value of a familiar en-
vironment, and the role that accessibility and availability of physical re-
sources play in successful RTW, remains unclear due to a lack of
evidence supporting these non-modifiable factors.®®

The work-related environment plays a critical role in RTW. Factors
such as the task content, terms of employment, characteristics of the
employment organization, the professional support provided by the or-
ganization, social relationships at work, and the actual labour services,
systems, and policies can both positively and negatively impact voca-
tional reintegration. Over all included CVDs, white-collar workers
(white collar; 81.2% RTW, 95% Cl [64.5-93.6], I* = 96%; blue Collar;
65.0% RTW, 95% Cl [39.7-86.7], I* = 97%)** with lower job demands,
high job control, and job satisfaction generally have better RTWV likeli-
hood,'#21:2224-27.32.34363941 Thare is some evidence on association
between characteristics of the employment organization and RTW,
where individuals working in larger enterprises with a better accessibil-
ity to transport services and equipment show better vocational out-
comes, but this was only apparent in reviews on stroke,*"*330:37:3841
Furthermore, a flexible workplace with opportunities for gradual
RTW and adaptations in the work environment is also linked to better
vocational outcomes compared to less flexible and unfavourable terms
of employment,'>2126303673842 owever, for people with CCAD,

Gz0z lequisldas Gz uo Jasn AlsiaAiun 1esseH Aq §/6yez8/g0siemz/odline/ca01 01 /10p/ajonle-soueape/odling/woo dno-oiwspese//:sdny woll papeojumod



E. Tisseghem et al.

Downloaded from https://academic.oup.com/eurjpc/advance-article/doi/10.1093/eurjpc/zwaf508/8234575 by Hasselt University user on 25 September 2025

panunuoy)
(or've*) mm‘mm_onwmwwm,vﬁﬂ,ENmc>>0tv_mw‘_n_ [BUe

Kyp1xuy {(Aua8uns-3sod x-aud) guoissaudaq
‘suapJosip pool, ‘(uolsusriadAy ‘seseasip
JJNDSEA [BUqR43D ‘UOIE||IuqY [BlI1e ‘Bd0oudsAp
‘24n|iey [euaJ ‘oseasip Aueuowind SA13ONIISqO

SIOPB IS QAD  IUOUYD 'SRIRGRIP ‘8'9) S2NIPIGUOWIO JUBdIUBIS

04S ‘4H gZSS2N1S 'swiejqoud yjeay/fedipaw BulosuQ ‘suoiesl|dwod

‘avod ‘SOv ceglRIXUY [EIIPAW 3%0.35-3S0O ‘SANPIGIOLIOD IO
NFﬂcmé(__m.n:c_

EN[eNity Jo 9oueldende ou ‘@3pajmous| d1y1rads-a30.43s ON

[yziel 2z senond

[&0435] ‘4H J3U10/20Ue[eq 94i|-}I0M JO [esieaddeay ‘suuaduod

(re*) nmonmm,om,mﬂE,ﬁﬁmv_umﬁmvbw_xcm

ss97 ‘yxuoissaudap op ‘Burag-|lom

[ed130joydAsd/saap.osip [edi8ojoydAsd o ‘s1010e)

3{SLI 9SBIS|P PIQIOWOD JoMB 'S919qEIp O ‘suoliedljdwod
[e2IpaW 330.35-350d JO BDUISQY ‘SAIYPIGUOWIOD SS9 SINIPIGIOWOT)  SJOIOB) PIIE[RJ-3SEaSI(]

onmN,E,Sbs._:_ 2y} Sulpuelsaapun ‘syuswredul
J0 (3y3isul 1g) aourydaddy ‘@8pajmoun| didads-a0u1g

[12] ( zzs) 169 9E74S 4O UIBLOP

Y3yeay [e3us uo 340ds ydiH ‘yuawtiredwi o Supyed-jas

:AoeJ9)| Y1

‘lavodl 'sov yyeaH 3y Jo Aufenb g yafedy Jo Sune.-jjas Mo 42MO7 13jl| Jo Ajenb pue ylfedy Jo Sunes-ias YSIH  :Ua[edYy paAIaddyg
[9€] RNN_wﬂmmgﬁﬁwab
loe] seLzz, AWIUSPI BUUEIUIRW UM $3(8BN.IS AY[eUOSIad 4oddns 39as 03 sSaUUI[[IAA ‘sa13a1e.)s
‘Ajundasul/eay/salliom/A1aixue ‘poddns seas Suidoo [enyuuids g [eondeU DAREIIUL SUDEY %8 AUAEDID
03 S$s2U3Ul||IM/SSaUR.IeME/SDUEIdODDE JO dE| ‘qol {(poo3 3uljaay g 2dUBPIUOI-J|3s SUIDIOJUIDI ‘SSDUS syasse [ed130joyoAsd
0.S [4H Joy 8uiAjdde usym swiajqoud Surieys g djay Supjse  3uilODIDA0) SUISg-|[oM SdUBYUS 0} AJISD(] ‘(sjuswredul /sJ012e} [euos.iad
‘avoDl'soOv Jo Jea4 ‘s||pjs uoneidepe pue Suidod jo aduasqy aAIIU30d yum adod 03) adualjisad pue s||ivjs suondepy :s9|43s Buido Jeausw, [esauan)
LeserLeopse- i dusuoneR
j0nS ‘4H Ul/PaLIJE] ‘UI3LIO JO UOISaU [BUNJ PUB UIBYLION ‘AM|Iqels
‘avdd SOV Je'971¢SSOHIS [BIDUBULY 1BLUODUY/SIS MO IWOUODT {SS9.15/UJDUOD [EIDUBULY BWODUI/STS YSIH 53s
»joas cz1zdN048 Aiouiw yum uoneliy o1z [ENPIAIPUI
‘lavod ‘sovl [UOI3Y  ©22UBPISA JO AUNOD Ul UIOG BUIR] 10N DHYAA-UON 39B|q-UOJN ‘@2U3PISaJ JO AIUNOD Ul uioq 3uldg DHYAA Apuyg
0435 ‘JH eeer M
‘avdD ‘SDV  uoneonpa Aunful-aud (%) ororer 1oz XIPAR] UOIIEINPS MO Le27 9rvrer 1oz, |PAR] UOIEINPS YBIH  [2AS] uoReInp3
0.5 ‘[4H]
‘avod 'OV mmﬁmamz_wtcww@_meH_v grozie OIFHed 2l (e¥) oe'9rsTer—1z ¥ W 4opueD
0435 ‘4H s10108}
‘avdd SOV ceze238 (PIO) Le-sz'977, 258 PIO (/7%) 97-177, %958 BUNOL ady o1ydeagowapoldos
10108y
[eUOSIDY
sisousdeiq MLY Y3m 40321paad urewoq
and uoneosse oN MLY Y3IM uopgedosse aanesoN MLY Y3IIM Uo1IRIDOSSE dAIISOd s410321paJd Jo Auo3azen 401

s4032¢} [euosaad Hpiomawedy 4] Y3 SuUIMo||o) AAD 4235 M LY JO S40301pa.d JO MIIAIRAQ €| d|qel



Common predictors of return to work across cardiovascular diseases

Downloaded from https://academic.oup.com/eurjpc/advance-article/doi/10.1093/eurjpc/zwaf508/8234575 by Hasselt University user on 25 September 2025

‘UOINBIDOSSE JO 9DUDPIAD JUDIDIYNSU| =(21[E31) LOIDIDOSSD ON ‘UONEIDOSSE OU JO 92UDPIAT = (Je|nSa.) UOIEIDOSSE ON| ‘'Sisoudelp J1jidads © o) MIIASI SUO AJUo Ul payuap! i 4oipaud e jj = [ ] {(sisAjeue-e3aw) Apnis aARIUENY) = 4X :puaseT]
'SNSIDA “SA ‘UOITE}|IGBUD. [BUOIIEIOA “YA ‘SNIBIS DILIOUODID-0ID0S ‘SIS HJOM 0F UINIDL ‘AALY SIS 2AIR[R. ‘WY ‘ANjiqeqoud ‘d ‘AiseidoiBue Aueuolod [euiwnisuea) snosuendiad ‘v | Dd (UoRUIAIIUI Areuolod snosueindad ‘|Dd

{013 SPPO YO ‘Y3[esy [euonednddo ‘HO 9[ed$ 930.3S Y3[BoH JO $9INIISU| [BUOHEN] ‘SSHIN SYIUOW ‘W {UORD.IeUI [BIPIBIOAW ‘|| A JO Y38UD) ‘SOT 'SISA|OGLUOIL] SNOUSABIIUL ‘| Al ‘Y3[ESH PUE AjIgesi ‘Suiuonoun4 Jo Uoiedlyisse|D) [euoieuul ‘ad|
f24n|Ie} 1IBdY ‘JH {UOIIBZIIBINISBAS AJBUOIOD PLIGAY “YDH ‘UOITRY|IGEYS. DBIPIED “YD) {[BAIDIUI DDUIPHUOD ‘|D) DSEISIP AUdIE AIBUOIOD dJUOIYD ‘DD ‘Buiye.sd ssedAq Auslie A1euo.od ‘HgyD BulAll A|Iep JO SAIIAIE “|QY DWOIPUAS AIBUOIOD 3Nd. ‘SO

¢ craicat) 5 | SPUBLUD
el (ehsezegreriznSP P

qol 199w 03 A}|Ige Ul 2dUSPIUOI-J|3S ‘AA LY SulpJedad
seczizz /MUY SUONEIRAXS Dsi[eau g SpnaIIIE SAIISO] ‘AA LY Bulp.edad

Jo suoneadxa ysiy 003 g sopnune BUPEW-UOISIDAP JBAO [03U07D) ‘puoddns AA LY SS90 MLY
0435 ‘[4H aAESON ‘AALY INOGE UOIBSIH 9OUSPHUOD 01 2DUIPHUOD 3 9ZPIIMOUY ‘xALdeded SIoM Passasse-jag ul/o3 pajea
‘avoD] ‘SOv paonpa./A1RIXuy ‘AI9A0D34 INOGE AJUleLIaduUN ALY O3 ssaulpeau/AY|iqe/som jo uondadiad jusined VSL:STITERIEI

[og] ze'9T LT

‘92UBdIIUSIS %9 UOIBDIIIUSPI HIOM BIAA ‘AALY ‘Ajanoas-qol

8E'LE0E'9TYTETITTL

(swin-|Iny) uaym suyeuaq [edURUL 3UISO| JO Jed Jo 3ul@a4 ‘@duBdIUSIS @ UOIEILIIUSPI SIoM SUoUIg
'SS9.1S PaIB[RJ-IOAA ‘UOIDRSIES qof ajesopow  ‘seniolid g sja1jaq [BNPIAIpU| {UonDE)sITeS qof Y31y SIom uoleAow
0435 ‘[4H JMOT ‘AALY ©O1 10U SIAIJURDUI [BIDUBUIY HIOM SPJEMO] 9PN DAIUSOH ‘UOOS AA LY OU JI Jed)/3|IND % spaI|Rq 510108}
‘avoD] ‘SOv SPJeMO] S3UI[93) 9AITESON] ‘AA LY O3 UOIIBAIIOW MO ALY O3 SSAIJUDDUI [BIDUBULY ‘AA LY O3 UOIBAIIOW YSIH  ‘SOPNIIIIE YUOAA  [euosad pajejau->doaA
[0ns ‘5OV] foz] 2 AUBIUSPAS BUMOWS (.01 'Sd3IS AlIep 2.0} 23035 O] oLid xeIUl [0LOd[e MOT aA1s9y
sisoudeiq MLY Ym Jo3d1paud urewoq
and uoneosse oN MLY Y3IM uonjedosse sAnessN MLY Y3IM UOIIRIDOSSE DAI3ISOd sJ10321paJd Jo Auo3a3ed 4201

panunuo) el ajqeL



E. Tisseghem et al.

Downloaded from https://academic.oup.com/eurjpc/advance-article/doi/10.1093/eurjpc/zwaf508/8234575 by Hasselt University user on 25 September 2025

panunuo)

240415 ‘[4H]

08 ‘[4H
‘avoD] SOV
(suonuanialul pauIquIod
Jo jpnuaiod Jof aousping)[(@YDD'SDV) ¢, Jouop
sowwp4804d 3s149x3 ‘BUlj[aSUN0D PAIdAIIP-3iOM
‘sowWD.804d UORDINPS DAY ‘SUORUSAIIUI
jong D2180j0YASd ‘SUOIUBAISIUI PAIDBIIP-UOSIDY
‘[4H] 2 SIS udLAo|dw parioddns ‘dwiwpidoid
‘avod ‘sov uonbyjigpya. 9AIUS0d ‘Suuipa sjjs Jo ssauanallg
015
65592040 A1DIRY UD SD EmEmmomcm.mm: avoo)
048 ‘[4H op] SISEIHOM SuiBueyp Jo sunoy

‘QVDD] 'SOV  Jom3y BUPLIOM ‘DINPaYIS SHIOM S[qIX3] & JO AM|Iqe|ieAY

Apueljwejun Laakojdwa xg sandesjjod wioJy uoddns Juspiynsu|

JuapyNsu| ‘uonedo| aiyde8osd/Aunoy) isenpiaipul

pue sua4ojdwa jo sennp pue sjysi ‘aunye|si3a| Ayjiqesip pue suaojdwa jo sennp pue syl ‘aunye|sida| Ayjigesip

pue JUnoge| ‘WalsAs adueJnsul JuswAojdwaun ‘uoisuad PUE JNOQE| ‘Wd3sAs ddueJnsul JuswAojdwaun ‘uoisuad

‘SSOUXIS 'S103OB} J9X{/BW INOGE| [BUOHENYS S|GRINOARIUN 'SSOUDDIS ‘S10108) D3R INOGE| [BUOIENYIS 9|GEINOARS

WM,OM._.N,meEO_LO‘_Q

Pa1e[2.-20.1S JO SSAUIIEME g SaNI|Iqisuodsau sanjIqisuodsau

[9€l ee—£e'0e 2T 1TTL

ALY Jo 93pajmour| Jaojdwa pajwi ‘UOHBUIWILIDSIC ALY Jo a3pajmouy| Jakojdwz ‘@xous-aud uakojdws

‘sany|iqe jo uondaduad senpialpul ) sanges|jod yum diysuonjejaa aAnIsod ‘[euoissajod yieay pue

‘Jakojdwa usamiaq yojewsily ‘@xodis-aud Jakojdwa Ja4ojdwia ‘[enpiApul USaMIRq SsauURdo/UOIEIIUNWILWOD

yum diysuonejau aaneSa {(Aes| 0 [enplAlpul Suiuem ‘sqosiatadns pue suaSeurw ‘sadiALRs Juswiojdwa

‘Aurelsaoun) Jakojdwa jo apnijie aAieda akojdws jo ‘$90N0Sa. Uewiny ‘yels yjeay [euonednado Uakojdws
pue san3es]|0d Woj 110ddng SIOM e HI0MIBU [BID0S
[o€] Nweth.om,iﬁton*n_sm uown .mco_um_ﬂowmc

Jakojdwia pre 03 uosuad poddns e ‘suakojdws 01 sysifeidads

930.1s Aq papiro.d 1ioddns pue Sujjjasunod ‘uonew.ojul
939J0u0d/uoiFedNpa pue 1ioddns Joy sadunosad
01 55922y {(3uIyoeod/UonEeINPS ‘Loddns [euonows ‘Buidod

2oe|d>I0M J& SuoiEpOWWOdDE 3§ Lioddns S|ID{S [B120S “S||D{S YIom ‘§:3) Bulule) S||jS PUE SUONUSAISIUY

0E'LTTL
Bunueuly yum swajqo.d ‘4akojdwa o3 papiro.d 1ioddns pa32a.Ip->dom Suipnpul ‘saduajieyd ade|dyiom

J0 e AALY Bunuoddns jo uakojdwis uo spuewiap PpuE S311|IGE [BUONDUNY S[ENPIAIPUI 3} O} pazijeuos.ad

Y3IH ‘sad1At9s JuaWAo|dws ‘sa24N0sa UBWINY ‘DIAIDS SUOIUSAIIU| {[enpIAIpUl pue Ja4ojdws ‘uepisAyd
yyjeay [euoiyednodo wouy 1oddns Juadiynsu) sadoead [euonednado ue jo (ioddns 3g) JuswaAjoAul Alie]

JuswaSeurwW AY[IGESIP ON 8 S9DIAIBS HO JO Al|Iqe|ieAR O  ‘s9d1oe.d JuswaSeurw AJ|IGeSI] @ SODIAIDS HO JO AN[IGER|IBAY

juawdinba pue Lygessopez  FUIWUOIIAUS

9|qissadde 3 Juawdinba (pajdepe [euosiay)

0€'1LT
uoneodsuel] 0 SS9IDB PaWIT ‘AJjigow aouelsip-3uo)

10} P3| ‘JUSWIUOIAUR 3]qISSa0E s ‘azIs asiiduaua |jews ‘s9DIAJDS Jodsue.) JO AY|Iqe|ieAY 9zis astidaiua a8.e

[9€] N.\mmxm,omﬁ,:ﬁmno_
fog] Adefes y3iH uswade|das Jo uopeidepe qol Joy

JuswAojdwa Jo swus) a|qeanoAejun ‘ssoj qof ‘gol Ay

1SS0 ‘S|l JJOAA ‘S91INP J93y3)| pue sinoy padnpad

9TLTTL

Adejes Mo AM|Iqixay payiwi) 03 anp qol mau oy Buikdde UM >JOM O} UInjad [enpe.d/paseyq ‘syuswaguedre

issod paonpay BUDjIOM B|qIX3]4 ‘JUSWUOUIAUD SJJoM [edisAyd

sannaq @8uryd qoluonowoud jo A

“JUSLUUOIAUD YIOM Ul SJUSWISNIpE g ANIqIxa)) paiwi] ur suoijeidepe ‘SUOIEPOWILIODIE X AY|IGIX3]) 9DB|ANIOAA

(SEveTe®) e z-vrerirr, PEOPHOM/SPUBLSP
Lveorosaz_orer 1z, SPUBWAP qol [eosoydAsd pue [eyusw ‘ged1sAyd ssa ‘sunoy

BU| ‘UIBJIS GO[/PEOPIOM Y31y 38 [0J3U0D Supiom paonpay ‘(apniie| UOISIDAP 3 AWOUOINE) [0.I3UOD

qol moT sqol Buipurwap [e1P0soYdAsd g [eIUSW ‘[B2ISAYY qof[ 5jJom [enuew-uoN| ‘paAojdwia-}|ag ‘sojo [eLiadeue].]

sapijod pue
SWID)SAS ‘S9IIAIDS
JuawAojdwa

g Inoge

SIOM JB

sdiys-uoneja. [e1og

:uoneziuedio Aq
papiroad pioddns
[eUOISSDJO.4
uoneziuesio
awAojdwa

JO sonsiREIRYD

JuawAojdwa

Jo swa

JUSWIUOIIAUD

oS ‘4H
‘avod ‘Sov ‘SUDIOM [N} Nd1ISy USSBUBI-UON] HOM [ENUE|,| LIB||0d an|g INOQE| P3||PS/[BUOISSIJO.d ‘SSAUISNG 4JB||0D DUYAA JUSIUOD djse | P1B|9.-IOAA
geluawILOIIAUD Apijiwp)
Jo anjpa ‘saninosau [pIsAyd ‘AujiqissadD JUAWLOIIAUD oMCmEmo\s
0.4s [DISA ‘saiiunioddo pub suonDbSIqo [pIUSLILOIIAUT Peq g JIBYD[99LM) SUOIIPUOD [EIUSWIUOIIAUD JUSIUSAUOIU] ge?USLILOIAUD ieljiurey JUSWIUOIAUD [BINIEN]
m._OHUNuF
[eJUSWIUOIIAUT
sisoudelp 410301paad urewop
aAd MLY Y3IM uoneposse oN MLY Y3Im uoneposse aAnesSsN M.LY Y3IM UOIIBIDOSSE dAIISOd sJ10321paJd jo A1o3a3e) 401
$40398} [EJUSWUOIIAUD HII0OMIWE.IS-4D] Y3 SUIMO||0) AAD 493J AALY JO S10321padd JO MIIAISAQ q| d|qel



Downloaded from https://academic.oup.com/eurjpc/advance-article/doi/10.1093/eurjpc/zwaf508/8234575 by Hasselt University user on 25 September 2025

Common predictors of return to work across cardiovascular diseases

panunuo)
ee—sosorerizn 108
fog] 19 AALY SuipaeSau suoneydadxa [e3a100s aaisod
97177, 210415 19U ALY Bulp.edau suoneadxa (31008 3 SSOUIIBME [1D1D0S ‘BUINIOM/IBUNOA/S[BLID) DB OYM
9AI1E32U )9 SSOUDIBME [BIDID0S 00 ‘SIaY10 Aq AjpAnedau SJAISRUED YUM S[ENPIAIPU| ‘(UaJp|iyd ‘uaulied 9) suayjo
paadJad 3uraq Jo Bulead ‘siaaiSa.ed 3upliom-uou UM 3UIAl| S[ENPIAIPU| {9A3] AYAIDR 930.3s-94d uredau :siapinoud aued
3048 ‘[4H /PIO/3BW Y} S[ENPIAIPUI ‘SUO[E SUIAI| ‘UOITE|OS! [e1D0S 0] JUSLIUOIAUS [BID0S WO.) 2INSS ‘A191D0s pue suaad Jeuosuad ‘suoad sdiysuonejoy
‘avdd] 'sov ‘(Aya1xue Ajlwey pue) sioad pue Ajiwey wouy oddns jo yoe ] ‘spualiy ‘(parioddns Buijpay Ajiwey pue) Ajiwey wouy Joddng ‘spualiy ‘Ajiweq ¢ 1oddng
Lzrg, UOHEWLIOW o517z, UOITBLUIOJUI PUE ‘UOREINPD
PUE ‘UOIEINPS ‘SADIAIRS AA LY ‘Moddns YA ‘Uonejiqeyal 'SDIAIDS AA LY ‘Moddns YA YA dHidads ‘uoneliqeya A 8 dJedyjeaH
048 ‘a4edy3[eay Jo ssaualelido.dde/Ay|iqissadoe/A1l|IGe|IEAR JO YD ‘aaedyayeay jo ssausjeridoadde/Ayiqissedde/A|iqe|eAY
[e] (sv%) phevLrecoe-srer 1T, SRS
WA JO 9duBINSSE AY[BNY ‘AI9A0DD ISR S[BOS PUE B|A1S9))|
Buip.e3au S|ENPIAIPUI YIIM SUOISSNOSIP DAY ‘UOIEY|IGRYD.
asuaul s3] ¢ 1oys ‘suejd uoneyjiqeya. ajenbapy
‘(Aujiqeden- x souewopad- ‘Ajoeded duom) Juawissasse
ALY Pa|reIap 8 9|qixal (Ajpwi] ) ‘Suiyoeod pue Suluresy
qol-ay3 uQ ‘(s4adom-0d pue uakojdws ‘Ajiwey 3uipnjpul)
JUSLIDA|OAUI JSP|OY[BIS ‘4x3Ul[[9SUNOD [BUOIEBIOA
e sc0esr 127, SOOMDS YA pue [ed180j0ydAsd paJaalap Ajjenpialpul Jo dnouoy
Jo 9duBINSSE A)[BNY ON| "YA JO UOREBIND JUSPIYNSU| (SaNSSI 'SUOIUSAISIUI P1dRUIP-YJom ‘Adeasyy yosads ‘Adessyy
JU3SUOD) ‘SUOIRIIOZSU AA Y Ul S|ENPIAIPUI JO JUSLUSA|OAUI [e215Ayd “1om [e120s ‘sadiAIas [edi8ojoydAsd(oanau) jo
payWIT ‘UoIYel|Iqeya. Ssualul )3 SUOT JUSLUSSISSE AA LY Suysisuod Juawileal | ‘JuawaSeurw andijey g POOW YUM
joung Pa|Ie3ap 4O e 'ssa204d AA LY JO 93Pajmoud| JuBDdIYNSU| suonuaAsalul (jedisAyd 53 paidauip Suom ‘edidojoydAsd)
‘[4H] £ (ALY 40} USIDINSUl SBA UDIYM [9A9] [BUORIUNY PaUIqUIO )@ PRIDAIP-UOSID ‘YA 3SI[e1dads Jo/pue
‘avdD SOV wnwiuiw e 3ulASIYdE 1B paWIe) uoneliqeys. syenbapeu]  [essusl yioq ‘uoneyiqeyad Areudidsipinw sAisusysidwo) ISOIIAIDS YA
[s2] mmxm,OM.wN,EN_Aco_.ttwaooU
‘UOITBUIPJO0D ‘UONEIIUNWIWOD ‘JudWadeuew
921Ul 8'9) SDIAIDS PUE SWISAS Jo AIxa|dwo?) 'ssauj|l Jo szsrez 177, 22 UBINSUL YIESY YUM S[ENPIAPU|
SISOUSeIPSI| ‘PJeM 3|qEINSUN UE O} UOISSIUPY/ DOUBINSUl |\l B J91JB S92IAIBS Y[eay [euonednddo 0 ssadde 32N
Yeay o ‘501 8uoT ‘ured 153D JO 3dUBLIAXS IBYE IDIAIDS 1507 HoyS ¢ (UonUIAISIUL SUIAIRDBI O} 3DIAISS AduaSIawa sapijod
24045 ‘4H Aoualuawa |[ed 03 awiy 8uo| ‘ulw 07| < AB[Op Wa1sAs 0} [[BD 3S.1 BY} WOy dWN) UlW 07 S Aejap WalsAs pue swa3sAs JUSWUOIIAUD
‘[lavoDl ‘sov auedyyjeaH Adljod uonew.ojul d1yads-a30.3s 1enbapeu| auedyyjeaH Aoljod uonewaojul J1y1pads-230.3s 91eNbapy  SIDIAISS DUBIYIESH  PalR[RJ-DJIBdYIEIH
L] 2, SOATERILL L1g] £22, SPNTEIRIUL JUSWUIGAOD) [BDIAIDS YA PUE 38D
JUSLIUISAOS JO 3287 (9DIAISS YA PUE 24BD U3[EdY 4O Suipuny y3yeay Jo Buipuny uonedo| d1ydel8oad/Anuno?) isienplaipul
sisouSelp 410321paad urewop
and MLY Y3IM uonenosse oN MLY Y3IM uoneosse aAnesaN MLY Y3IM uoieIdoSSE dARISOd $40321pa4d jo0 Auo3a3en 401
psnunuo) qi 9|qelL



10

E. Tisseghem et al.

Table 1b Continued

CvD
diagnosis

Negative association with RTW No association with RTW

Positive association with RTW

Category of Predictors

predictor

ICF

domain

ACS, [CCAD],

Lack of support within health- and social care systems, Poor

Support within health and social care systems; Psychological

Health

HF, Stroke

communication, lack of shared plans and contact between

support prior to heart transplantation/surgery; Positive

professionals:

healthcare professional, workplace, individual, and relevant

liaison, effective communication, cooperation,

stakeholders; Limited support from VR specialists;

collaboration & shared learning between individual,

Negative attitudes and behaviours of healthcare and

healthcare professionals, VR support, employers and

rehabilitation professionals; Doctors active

discouragement of RTW!221:26:3¢

stakeholders; Positive physician perception of disability*;

positive attitudes and behaviours of health care

Expertise

and rehabilitation professionals; Doctors advice to

RTW1 2,21,26,31,36,37(x27)

ACS, acute coronary syndrome; ADL, activities of daily living; CABG, coronary artery bypass grafting; CCAD, chronic coronary artery disease; Cl, confidence interval; CR, cardiac rehabilitation; HCR, hybrid coronary revascularization; HF, heart failure; ICD, International

PCl, percutaneous coronary

myocardial infarction; m, months; NIHSS, National Institutes of Health Stroke Scale; OH, occupational health; OR, odds ratio;

Classification of Functioning, Disability and Health; IVT, intravenous thrombolysis; LoS, length of stay; MI

intervention; PCTA, percutaneous transluminal coronary angioplasty; p, probability; RR, relative risk; RTW, return to work; SES, socio-economic status; VR, vocational rehabilitation; vs., versus.

Legend: X*

Insufficient evidence of association.

Evidence of no association; No association (italic)=

If a predictor is identified in only one review for a specific diagnosis; No association (regular)

Quantitative study (meta-analysis); [ ]

these flexible working arrangements show no association with RTW.*
Unsurprisingly, the professional support provided by the employment
company is a significant predictor of RTW after CVDs. When organiza-
tions provide occupational health services where all relevant stake-
holders (occupational physician, employer & employee) are involved
early in the process and interventions are personalized and include skills
training (e.g. work skills, social skills, coping, emotional support, and
education/coaching), people show better vocational out-
comes,'#213036.37:4142 There is currently no evidence supporting the
effectiveness of skills training, psychological interventions, or health
education as standalone approaches for RTW. However, combined in-
terventions have shown greater potential to improve RTW out-
comes.** Next to the physical work-environment, the social
environment at work or positive relationships, open communication
and support from colleagues, employer, Human Resources (HR), occu-
pational health staff, and other actors in the working context, is vital for
successful RTW. 1221273936739 Einally 2 few reviews highlight the im-
portance of labour & employment services, systems, and policies in sup-
porting RTW. Favourable labour market factors, including availability of
unemployment insurance systems, robust labour and disability legisla-
tion, and sufficient funding for healthcare and rehabilitation, help facili-
tate  successful RTW.'>?3"  Government initiatives  and
country-specific factors, like geographic location, also play a role. In
contrast, unfavourable labour conditions, such as insufficient funding,
unclear legislation, and lack of government support, act as barriers to
RTW."?3" These limitations can hinder access to necessary resources
for rehabilitation and reintegration.

In the healthcare-related environment; existing healthcare services, sys-
tems, policies, and vocational rehabilitation (VR) services, play a crucial
role in RTW after CVDs. The presence of adequate disease-specific in-
formation policies, rapid emergency response times (within 120 min)
or time from the first call for emergency service to receiving interven-
tion, shorter length of hospital stays (LoS), and health insurance cover-
age are related to better RTW outcomes after ACS, HF and
stroke.'>?"23232¢ \While these elements may not directly impact
RTW, they likely reflect the underlying severity of the condition or
the efficiency of healthcare delivery. Conversely, issues such as delayed
emergency responses, extended LoS, lack of health insurance, and sys-
temic complexities (like misdiagnosis or poor communication) act as
barriers to successful reintegration across all included CVD diagno-
sis,'221:26:283037.39 yR services enhance RTW for all CVDs when it in-
cludes a multidisciplinary, personalized approach with combined
psychological, work-directed, and physical interventions, stakeholder
involvement, on-the-job training, flexible RTW assessments, and quality
assurance,'>21123:28-31.39:4143-45 g4y group and individual vocational
counselling expedite RTW compared to standard care, with partici-
pants returning to work on average 6.11 days earlier than those receiv-
ing standard care (95% CI [—6.95-—5.26]).*® However, barriers such as
minimal-function-focused rehabilitation, lack of detailed RTW assess-
ments, overly intense or insufficiently long rehabilitation, limited patient
involvement, and missing quality standards hinder RTW suc-
cess.'#21:28303739 particylarly for stroke patients, accessibility and suit-
ability of healthcare, VR services and RTW resources, improve the
likelihood of successful reintegration, while a lack of these resources
creates significant barriers.'>2"3°

Supportive relationships, both in personal and healthcare contexts,
are essential for successful RTW outcomes. For individuals with ACS
and stroke, adequate support from family, friends and the community
significantly facilitates reintegration, as does societal awareness and
positive RTW expectations.'>?"2326393773% | iying with family or
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Table 1c¢ Continued

VD

C
diagnosis

No association with

Negative association with RTW

Positive association with RTW

Predictors

Category of

ICF domain

RTW

predictor

Negative experience of initial RTW'*?!

[ACS],

Early RTW (after 1 year/at discharge/at initial

Post CVD:

Stroke

follow-up); Short absence from work

(</=3 m)*; Training/work-trial/voluntary

work as transition; Positive experience of

initial RTW; Involvement in paid work;

Changing job12'21'23 %271

acute coronary syndrome; ADL, activities of daily living; CABG, coronary artery bypass grafting; CCAD, chronic coronary artery disease; Cl, confidence interval; CR, cardiac rehabilitation; HCR, hybrid coronary revascularization; HF, heart failure;
ICD, International Classification of Functioning, Disability and Health; VT, intravenous thrombolysis; LoS, length of stay; MI, myocardial infarction; m, months; NIHSS, National Institutes of Health Stroke Scale; OH, occupational health; OR, odds ratio;

PCI, percutaneous coronary intervention; PCTA, percutaneous transluminal coronary angioplasty; p, probability; RR, relative risk; RTWV, return to work; SES, socio-economic status; VR, vocational rehabilitation; vs., versus.

ACS

Insufficient evidence of association.

Evidence of no association; No association (jtalic)=

Quantitative study (meta-analysis); [ ] = If a predictor is identified in only one review for a specific diagnosis.; No association (regular)

Legend: X*

having younger, employed, female caregivers aids recovery, while social
isolation and relying on male, elderly, or unemployed caregivers pre-
sents considerable challenges. Negative societal perceptions and stigma
can also hinder RTW efforts.'>%"2¢ |n the healthcare setting, effective
psychological support, strong collaboration among professionals, and
a positive physician outlook on RTW (OR, 1.61; 95% CI [1.16—
2.07])% all promote successful reintegration. Expertise and encour-
aging attitudes from healthcare providers, along with proactive RTW
advice, are particularly beneficial,'*2"2627:31:3637 | imited healthcare
support, poor communication, and discouraging attitudes from health-
care providers hinder the RTW process.12'21'26‘36

Body structures and functions

The function and structure of the cardiovascular system, disease severity,
and comorbidities (see also ‘personal, disease-related factors’ in
Personal Factors) are key RTW determinants for ACS (Ml) and stroke.
Importantly, the nature and severity of disease-related sequelae vary
substantially across these conditions, influencing RTW differently.
Stroke survivors frequently face persistent physical, cognitive, and com-
munication impairments that can severely limit their ability to return to
work, even when motivation is high. Right hemisphere strokes are as-
sociated with more favourable vocational outcomes, particularly
when severity is low according to the National Institutes of Health
Stroke Scale (NIHSS); or each 1-point decrease in NIHSS score, the
odds of RTW increased significantly (OR, 1.23; 95% CI [1.08-1.39],
’=64%).3* These outcomes are further improved when medical com-
plications (such as infections, allograft rejection) or comorbid ortho-
paedic and neuromuscular issues—are absent. 1221232634 | contrast,
strokes of unspecified aetiology and haemorrhagic strokes, particularly
left hemisphere strokes with high severity, pose significant barriers to
reintegration.'>2"2%3%3* The effect of MI location remains unclear,
with some primary studies supporting the idea that patients with anter-
ior heart wall damage are more likely to RTW, while others find no as-
sociation.”® For all CVDs, heart function, blood pressure, and
cardiovascular fitness are critical for RTW. Facilitators include a normal
left ventricular ejection fraction (LVEF >40%), absence of angina or HF,
normal serum troponin levels, and normalized pre-surgery blood pres-
sure.?"?*26 Barriers include low cardiovascular fitness, degraded LVEF,
prolonged extracorporeal pump run times, and recurrent cardiac
events.”> 2”32 Some interventional strategies, such as Coronary
Artery Bypass  Grafting (CABG), Coronary
Intervention (PCl), and Hybrid Coronary Revascularization (HCR),
show promising vocational results in specific contexts. For example,
PCI, particularly with drug-eluting stents, has been shown to lead to
better RTW rates compared to CABG after a coronary event.”**®
However, patients who underwent CABG post-MI were more likely
to RTW than those who did not have this surgical procedure.”
Furthermore, use of minimal invasive techniques in HCR—a combin-
ation of CABG and PCl, without sternotomy—has been linked to posi-
tive vocational outcomes after ACS.* However, findings on the
long-term effectiveness of these treatments in promoting RTW are in-
consistent, as some studies reported no significant differences based on
treatment type.>*3* For HF and stroke patients, evidence is limited,
with no intervention proven particularly effective in improving RTW
outcomes. Multidisciplinary rehabilitation, including physical and voca-
tional components, is a key facilitator of return to work (RTW) across
cardiovascular diseases. Cardiac rehabilitation (CR) is especially import-
ant for cardiac conditions (ACS, CCAD, HF), promoting functional re-
covery through exercise and education. Stroke rehabilitation differs,

Percutaneous
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focusing on neurorehabilitation and often requiring tailored vocational
support. Among cardiac patients, exercise-based (65% RTW, 95% ClI
[41-88]) and comprehensive CR (68% RTW, 95% Cl [65-70]) show
no major differences in vocational outcomes.®® Findings from high
risk of bias trials suggest that exercise-based CR after cardiac surgery
may outperform usual care (RR, 0.69; 95% CI [0.50-0.95]), with similar
results in observational studies (RR, 0.58; 95% Cl [0.46-0.73]).*
Additionally, out-patient CR is more effective than in-patient CR,
with 72% returning to work (95% Cl [62-82] vs. 61.0%, 95% ClI
[36-86]).2426283547 Both short-term (<1 year; 69% RTW, 95% Cl
[62-74], 1°=80)) and long-term (>1 year; 65% RTW, 95% Cl [57—
71], ’=93) programmes yielded benefits,** supporting the finding
that the duration of CR does not significantly impact RTW outcomes.

A substantial number of reviews identified sensory and
movement-related function as a predictor of work resumption.
Individuals with high functional independence were over six times
more likely to RTW at 12 months (OR, 6.7; 95% CI [1.8-24.5]) and
high scores in somatic and physical health metrics (OR, 1.08; 95% CI
[1.02-1.14]), such as limb functionality and daily step count (OR,
1.18; 95% CI [1.01-1.38]),%” were linked to higher RTW likelihood at
six months,'221222425:27.303137 |y contrast, work disabilities and som-
atic health issues act as barriers, especially when impairments are less
visible,12:21:23:24,26.27,29,30,35,36,39

Individual mental or cognitive function was also identified as a factor in-
fluencing vocational outcomes, particularly post-stroke. Preserved cog-
nitive functions post-discharge and high cognitive abilities are positively
associated with RTW.2"27393% On the other hand, extensive cognitive
impairments, neurological-disability, -spasticity, hemiparesis, communi-
cation difficulties (aphasia; OR 0.37, 95%CI [0.20-0.69], ’=77%),>* per-
sonality changes, and sleep disturbances present major barriers to
RTWV 21:30.3439

Activities and participation

Reviews identify general tasks and demands, such as activities of daily liv-
ing (ADL), as critical determinants of RTW, with individuals capable of
ADL being four times more likely to return to work (OR, 4.00; 95% ClI
[1.73-9.23]; ’=89%).>* When individuals can engage in pre-scheduled
tasks, manage finances, and handle essential responsibilities, it aids their
transition to employment especially after stroke,>?1:23:2%:3033.34.36,38.39
Return to normality after a CVD was identified as an RTW-facilitator
for all included diagnosis.*® Conversely, lower ADL scores (Modified
Barthel Index) or inability to perform daily activities hinder RTWV par-
ticularly after stroke.'*?’

Concerning mobility, reviews on stroke highlight that individuals who
can drive, use public transport, and walk independently are more likely
to resume work, whereas loss of mobility hinders RTW.":23:30:33

Community, social, and civic life also influence RTWV after stroke. High
social participation, including volunteering and leisure activities, en-
hances RTW potential by helping individuals maintain connections,
which boosts motivation.?"”3® However, limited and challenging social
reintegration causes frustrations and acts as a barrier to RTW.2"%”

Employment and work history are critical predictors of RTW. Full-time
employment before the CVD and lower sick leave rates correlate with
better RTW outcomes for all included diagnosis.'>2"23242%~
trast, a history of unemployment or frequent sick leave is associated
with lower RTW likelihood, particularly among stroke survi-
vors.'223263% However one review found no association between
RTW and pre-injury employment.23 Finally, post-CVD work engage-
ment also appears to influence long-term RTWV, particularly for ACS

*In con-

and stroke patients. Early re-engagement within the first year, shorter
(pre-operative) work absences (<3 months; OR 4.9, 95% CI [1.2—
20.2]),%” and positive initial RTW experiences correlate with better vo-
cational outcomes.">*"?*?7 However, negative early RTW experiences
are linked to poorer long-term results.'>?’

Discussion

This review of reviews has synthesized key predictors of RTW for in-
dividuals with CVDs, following the ICF framework.'*2° A more aggre-
gated overview of these predictors across cardiovascular diagnoses is
provided in Supplementary material online, Table Sé. The findings sug-
gest that while diagnosis-specific factors do influence RTW outcomes,
they are often less critical than broader, non-disease-specific factors.

Common RTW predictors, such as functional capacity, psychological
well-being, workplace adaptations, and social support, consistently
emerged across various CVD diagnoses. These findings are consistent
with the work of Schwarz et al.,’* who demonstrated that RTW after
stroke is largely influenced by generic factors, such as job demands and
opportunities for work adaptations, rather than exclusively stroke-
specific attributes. Gragnano et al®and Figueredo et al.* even advocate
for a ‘cross-disease approach,” emphasizing the importance of shared
predictors across different conditions, including mental health disor-
ders, cancer, and CVDs. The findings from Standal et al.* reinforce
this perspective, suggesting that individuals on sick leave can often be
categorized based on common prognostic factors rather than specific
diagnoses.

Despite the prominence of these common predictors, disease-
specific factors remain relevant. Our findings suggest that RTW
outcomes are influenced by the severity and characteristics of the
underlying pathology, as well as the administered treatments. While
this review considered cardiovascular diseases as a broad category, it
is important to note that the nature and severity of disease-related se-
quelae vary significantly across conditions. Stroke survivors, for in-
stance, may face distinct challenges related to cognitive impairments
and other sequelae,®” while ACS, CCAD and HF patients may encoun-
ter barriers stemming from cardiac function and reduced exercise cap-
acity.>™” Although psychosocial and contextual factors are strong
predictors of RTW regardless of diagnosis, these differences in residual
impairments should not be overlooked when interpreting the findings.
Including stroke within the broader spectrum of cardiovascular diseases
is consistent with many epidemiological and policy definitions, but the
unique challenges associated with stroke-related sequelae must be ta-
ken into account in clinical and occupational guidance.

These findings underscore the need for vocational rehabilitation (VR)
strategies that integrate both common and disease-specific predictors
to address the diverse needs of CVD patients effectively. In this respect,
Slebus et al.* propose that universally accepted lists of items for con-
sideration in work ability assessments can enhance communication be-
tween patients and (e.g. general practitioners,
cardiologists, occupational physicians, mental health professionals, em-
ployers, etc.) while aiding in the prevention of long-term work disability.
Such lists, rooted in the WHOQO's ICF model,19 recognize that work abil-
ity is multi-causal and influenced by both disease-specific and
non-disease-specific factors. Incorporating these comprehensive eva-
luations into clinical practice can provide a more nuanced understand-
ing of an individual's capacity to RTW. Interestingly, many of the
predictors identified in this review are non-modifiable. For example,
several studies found that men were more likely to return to work

stakeholders
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(RTW) after a cardiovascular disease (CVD), while being female was as-
sociated with decreased RTW rates.”'2¢?%3* One review even identi-
fied gender as a common predictor of RTW across various injury and
iliness contexts.?® Possible explanations for the lower RTW rates
among women include social norms and expectations, gender-pay in-
equalities, differences in how work is valued, and sex-based disparities
in treatment and access to rehabilitation.?"**** However, a notable
limitation across the included reviews was the consistent under-
representation of women in primary studies, which may contribute
to an overestimation of gender effects. Interestingly, primary studies
based on population-level data with a more balanced gender distribu-
tion found no significant RTW differences between men and women
after adjusting for confounding variables.?® Other non-modifiable pre-
dictors such as age, SES, type of cardiovascular event, or surgical inter-
vention further emphasize the importance of early identification of
individuals at risk of delayed RTW.

Building on these findings, several hypotheses emerge to guide future
research and intervention development. Early screening to identify at-
risk individuals, combined with personalized interventions targeting
modifiable barriers, such as workplace adaptations and psychological
support, may accelerate RTW and reduce long-term disability.
Vocational rehabilitation programmes that address both disease-
specific challenges (e.g. post-stroke sequelae, reduced cardiac function
in ACS) and common factors (functional capacity, (psycho)social sup-
port) are likely to be more effective than one-size-fits-all approaches.
In this context, workplace accommodations and active employer in-
volvement are hypothesized to increase both the likelihood and sustain-
ability of RTW outcomes. Multidisciplinary coordination among the
involved healthcare providers, occupational physicians, and employers
will be essential to successfully implement these personalized strategies.

A consistent finding across included reviews is that better
health-related quality of life (HRQoL) facilitates RTW and vice versa.*®
By targeting the identified facilitators and barriers to RTWV, interven-
tions can simultaneously improve functional and psychological out-
comes, promoting better HRQoL for individuals with CVDs. Recent
forecasts indicate that the burden of CVD will continue to rise over
the coming decades, driven by population ageing and the growing
prevalence of cardiometabolic risks.** This highlights the need for ef-
fective RTW interventions, not only to support individual recovery,
but also to reduce the anticipated strain on healthcare systems and eco-
nomic loss linked to prolonged work disability. As such, designing inter-
ventions that effectively target both common and disease-specific
factors can help reduce long-term disability, improve work participa-
tion, and enhance overall societal and economic outcomes.

Limitations:

This review has several limitations that must be acknowledged. First, the
heterogeneity of the included systematic reviews presents a significant
challenge for this overview. Inconsistent definitions of RTW, variations
in measurement approaches, differences in follow-up timeframes, and
heterogeneity in study design (both quantitative and qualitative ap-
proaches), hindered the comparability of findings across studies.
Additionally, cross-country differences in sickness, disability, and retire-
ment benefits likely influenced RTW outcomes, further complicating
the synthesis of results. However, findings by Kai et al. (2022) suggest
that neither the method used to determine the coronary event (e.g.
ICD codes, clinician expertise, or self-report) nor the approach to as-
sessing RTW (e.g. self-reported or objective measures) influenced
pooled prevalence estimates of RTW.*? This insight indicates that

methodological variations in these aspects may have a limited impact
on the overall patterns observed, but further research is needed to
confirm this across a broader context.

The methodological quality of the included reviews was assessed
using the AMSTAR-2 tool,"” which, despite its adaptability, has limita-
tions. The tool’s ratings are heavily dependent on the selection of crit-
ical items, and by modifying these items, higher scores were achieved
compared to the standard seven-item assessment. This highlights the
subjectivity of AMSTAR-2 scoring, as some researchers argue that it
lacks discriminant capacity due to a ‘floor effect,” where most reviews
are rated ‘critically low.”*° Leclercq et al.>" suggest adjustments, such
as treating the exclusion of individual studies as a non-critical domain,
to mitigate this issue and emphasize the importance of comprehensive
literature searches and appropriate statistical analysis. Despite these
challenges, AMSTAR-2 was chosen for its versatility in evaluating sys-
tematic reviews with mixed designs, ensuring a consistent quality as-
sessment across diverse reviews.

Finally, conducting a ‘review of reviews’ introduces inherent chal-
lenges, including limitations in quantifying the strength of evidence for
specific predictors. By synthesizing interpretations from reviews rather
than analysing the primary studies, this approach risks distancing the
analysis from original findings and complicates the assessment of the
relative importance of predictors for RTW. The overlap among in-
cluded reviews further hinders precise determination of which predic-
tors exert the greatest influence, making it impossible to assign
definitive weight or classify evidence as ‘strong.’ This limitation high-
lights the importance of cautious interpretation and the need for future
research to validate these findings through primary data analyses that
allow for robust quantification of predictors’ effects.

Despite these limitations, this review is the first to provide a compre-
hensive overview of the literature on common and disease-specific
RTW predictors after CVDs. It marks an important initial step towards
a cross-disease approach to vocational reintegration and offers a foun-
dation for improving RTW interventions and rehabilitation strategies.

Conclusion & implications for
future research

This review identified both disease-specific factors (e.g. disease severity,
characteristics, and treatments) and common predictors (e.g. functional
capacity, psychological well-being, workplace characteristics, and social
support) influencing RTW after CVDs. Addressing common predictors
while implementing targeted and tailored interventions for disease-
specific challenges, such as cognitive impairments or reduced cardiac
function, can enhance vocational outcomes. In line with the ICF frame-
work, these findings highlight the importance of assessing individual
functioning across medical and contextual domains, beyond diagnosis
alone. Rather than generic strategies, tailored vocational interventions
should be informed by both shared and condition-specific predictors
to improve RTW outcomes and health-related quality of life.. Future re-
search should explore the application of these findings in clinical prac-
tice and investigate their generalizability to other chronic conditions,
further advancing the field of RTW rehabilitation and support.

Supplementary material

Supplementary material is available at European Journal of Preventive
Cardiology.
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