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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)1 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.2 Although 
the Global Burden of Disease study2,3 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.1,4

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.5 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.5

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.6 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.7

Return-to-work (RTW) programmes have emerged as a critical 
strategy to mitigate this burden.8 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.9 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.8,10 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.9,11 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.10,12 Goorts et al.13 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 RTW strategies that balance cross-disease and disease- 
specific approaches. This effort lays the groundwork for tailored inter
ventions that optimize RTW 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.2,7,8 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.14 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 S1.

Study selection and definition of eligibility 
criteria
Search results were entered into the reference management software 
EndNote15 and then uploaded to Rayyan,16 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 RTW 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.17 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 Excel18 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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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 RTW, 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.19 The ICF is a model 
of functioning and disability with a biopsychosocial approach, and has 
been previously used to examine RTW 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.20

Finally, we compiled an overview of predictors, categorized following the 
ICF framework & elaborations by Heerkens20 in Table 2. For each 

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,14 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, 

Figure 1 PRISMA 2020 flow diagram for new systematic reviews.14
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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.19,20 A summary 
of these predictors is available in Tables 1a–1c.

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% CI [1.10– 
1.34]),27 leading to shorter periods of sickness absence, while older in
dividuals are absent less frequently but for longer durations.12,21–31

However, in a few reviews, no significant association between age 
and RTW was found.32,33 Males generally have better RTW rates 
[(OR, 1.26; 95% CI, 1.14–1.40; I²=48%),34 particularly for ACS, 
CCAD, and stroke.21–26,30,34 However, for HF, evidence is sparse, 
with only one review identifying male gender as a facilitator for 
RTW.24 Evidence on female gender being a barrier to RTW is inconsist
ent, with an equal number of reviews reporting an association,21,26,28 as 
those finding no association.32,33,35 Higher education was generally as
sociated with better RTW,12,21,23,24,26,27,31 but some reviews did not 
find a significant link between pre-injury education and RTW.23,33

Individuals with higher SES consistently showed better RTW outcomes 
across the reviewed CVDs.21–26,30,31,36,37 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.21,23,30

Geographic location or region, on the other hand, was not linked to 
RTW outcomes in ACS and CCAD.32

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.12,21,23,26,36,37 In contrast, poor coping skills, reluctance to ask 
for help, and struggles with maintaining identity are negatively asso
ciated with RTW.12,21,36,38 Health perception and self-rated QoL 
were less frequently reported but showed a strong link with RTW, par
ticularly for ACS and stroke. Those perceiving less disability were over 
three times more likely to RTW (OR, 3.02; 95% CI: 2.48–3.57)27 at 
12 months.21,24,26,27 Stroke survivors with extensive knowledge about 
their condition and acceptance of related impairments were also more 
likely to RTW.12,21,23,30 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.31 For CCAD, evi
dence linking these general mental personal factors to RTW outcomes 
remains limited.24,36

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,12,21,25,26,29,30,34,37 compared to peo
ple with more comorbidities, ongoing health issues, and mood disor
ders.12,21,23,24,26–28,30,34,35,39,40 Particularly the presence of depression 

is a significant predictor of RTW. One review27 highlighted a clear 
severity-response relationship: as the severity of depression increases, 
the likelihood of a successful RTW at 6months diminishes (moderate 
depression; aHR, 0.47; 95% CI: 0.31–0.72;. severe depression; aHR 
0.37, 95% CI [0.21–0.66]).27 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.28,35

In line with the finding that general CVD risk factors do not consist
ently predict RTW, only two reviews26,30 (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.26,30

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.24,36

Individuals with high job satisfaction, a positive work attitude, and 
strong motivation to RTW demonstrate significantly better vocational 
outcomes.12,21,23,24,26,30,37,38 These individuals strongly identify with 
their work and experience a sense of job security, which facilitates a 
smoother transition back to the workforce.12,24 In contrast, financial 
disincentives (e.g. fear of losing financial benefits), work-related stress, 
and weak job identification were barriers.12,21,26,37 Self-efficacy 
emerged as a critical factor. Those confident in their ability to RTW, 
are over eight times more likely (OR 8.5, 95% CI [2.3–32,0])27 to re
integrate into the workforce at 12 months12,21,23–25,27,30,37,38 while in
dividuals with uncertainty, negative expectations, and hesitation about 
RTW were less likely to RTW.12,21,38

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 RTW after a stroke. While a famil
iar and accessible environment can provide comfort,38 adverse 
conditions like bad weather or difficulties related to wheelchair access, 
can act as barrier to RTW.30 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.38

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% CI [64.5–93.6], I2 = 96%; blue Collar; 
65.0% RTW, 95% CI [39.7–86.7], I2 = 97%)32 with lower job demands, 
high job control, and job satisfaction generally have better RTW likeli
hood.12,21,22,24–27,32,34–36,39,41 There 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.21,23,30,37,38,41

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.12,21,26,30,36–38,42 However, for people with CCAD, 
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these flexible working arrangements show no association with RTW.40

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.12,21,30,36,37,41,42 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.42,43 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.12,21,27,30,36–39 Finally, a 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.12,23,31 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.12,31 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.12,21,23,25,26 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.12,21,26,28,30,37,39 VR 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.12,21,23,28–31,39,41,43–45 Both 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]).45 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.12,21,28,30,37,39 Particularly 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.12,21,30

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.12,21,23,26,30,37–39 Living with family or 
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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.12,21,26 In 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])27 all promote successful reintegration. Expertise and encour
aging attitudes from healthcare providers, along with proactive RTW 
advice, are particularly beneficial.12,21,26,27,31,36,37 Limited 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 (MI) 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], 
I²=64%).34 These outcomes are further improved when medical com
plications (such as infections, allograft rejection) or comorbid ortho
paedic and neuromuscular issues—are absent.12,21,23,26,34 In contrast, 
strokes of unspecified aetiology and haemorrhagic strokes, particularly 
left hemisphere strokes with high severity, pose significant barriers to 
reintegration.12,21,29,30,34 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.26 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.21,24–26 Barriers include low cardiovascular fitness, degraded LVEF, 
prolonged extracorporeal pump run times, and recurrent cardiac 
events.25–27,32 Some interventional strategies, such as Coronary 
Artery Bypass Grafting (CABG), Percutaneous Coronary 
Intervention (PCI), 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.26,28

However, patients who underwent CABG post-MI were more likely 
to RTW than those who did not have this surgical procedure.26

Furthermore, use of minimal invasive techniques in HCR—a combin
ation of CABG and PCI, without sternotomy—has been linked to posi
tive vocational outcomes after ACS.46 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.32,34 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, 
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focusing on neurorehabilitation and often requiring tailored vocational 
support. Among cardiac patients, exercise-based (65% RTW, 95% CI 
[41–88]) and comprehensive CR (68% RTW, 95% CI [65–70]) show 
no major differences in vocational outcomes.35 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% CI [0.46–0.73]).47

Additionally, out-patient CR is more effective than in-patient CR, 
with 72% returning to work (95% CI [62–82] vs. 61.0%, 95% CI 
[36–86]).24,26,28,35,47 Both short-term (<1 year; 69% RTW, 95% CI 
[62–74], I²=80)) and long-term (>1 year; 65% RTW, 95% CI [57– 
71], I²=93) programmes yielded benefits,35 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]),27 were linked to higher RTW likelihood at 
six months,12,21,22,24,25,27,30,31,37 In 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.21,29,30,39 On the other hand, extensive cognitive 
impairments, neurological-disability, -spasticity, hemiparesis, communi
cation difficulties (aphasia; OR 0.37, 95%CI [0.20–0.69], I²=77%),34 per
sonality changes, and sleep disturbances present major barriers to 
RTW.21,30,34,39

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% CI 
[1.73–9.23]; I²=89%).34 When individuals can engage in pre-scheduled 
tasks, manage finances, and handle essential responsibilities, it aids their 
transition to employment especially after stroke.12,21,23,29,30,33,34,36,38,39

Return to normality after a CVD was identified as an RTW-facilitator 
for all included diagnosis.36 Conversely, lower ADL scores (Modified 
Barthel Index) or inability to perform daily activities hinder RTW par
ticularly after stroke.12,29

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.21,23,30,33

Community, social, and civic life also influence RTW after stroke. High 
social participation, including volunteering and leisure activities, en
hances RTW potential by helping individuals maintain connections, 
which boosts motivation.21,37,38 However, limited and challenging social 
reintegration causes frustrations and acts as a barrier to RTW.21,37

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.12,21,23,24,29–31 In con
trast, a history of unemployment or frequent sick leave is associated 
with lower RTW likelihood, particularly among stroke survi
vors.12,23,26,30 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 RTW, particularly for ACS 

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]),27 and positive initial RTW experiences correlate with better vo
cational outcomes.12,21,23,27 However, negative early RTW experiences 
are linked to poorer long-term results.12,21

Discussion
This review of reviews has synthesized key predictors of RTW for in
dividuals with CVDs, following the ICF framework.19,20 A more aggre
gated overview of these predictors across cardiovascular diagnoses is 
provided in Supplementary material online, Table S6. 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.,12 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.8 and Figueredo et al.48 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.49 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,39 while ACS, CCAD and HF patients may encoun
ter barriers stemming from cardiac function and reduced exercise cap
acity.31,47 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.25 propose that universally accepted lists of items for con
sideration in work ability assessments can enhance communication be
tween patients and stakeholders (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 WHO’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 
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(RTW) after a cardiovascular disease (CVD), while being female was as
sociated with decreased RTW rates.21–26,30,34 One review even identi
fied gender as a common predictor of RTW across various injury and 
illness contexts.28 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.21,32,34 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.26 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.48

By targeting the identified facilitators and barriers to RTW, 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.3,4 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.32 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,17 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.’50 Leclercq et al.51 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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