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Abstract 

Background:  Return to work is a key rehabilitation goal for people with cardiovascular disease (CVD) because 
employment matters to individuals and societies. However, people recovering from CVD often struggle with returning 
to work and maintaining employment. To identify people in need of vocational counselling, we examined the prob-
ability of feeling under pressure to return to work following CVD.

Methods:  We conducted a combined survey- and register-based study in a randomly selected, population-based 
cohort of 10,000 people diagnosed with atrial fibrillation, heart failure, heart valve disease, or ischaemic heart disease 
in 2018. The questionnaire covered return-to-work items, and we reported the probabilities of feeling under pressure 
to return to work with 95% confidence intervals (CIs) in categories defined by sex, age, and CVD diagnosis.

Results:  The survey response rate was 51.1%. In this study, we included 842 respondents (79.7% men) aged 
32–85 years, who had returned to work following a sick leave. Overall, 249 (29.7%) had felt pressure to return to 
work. The probability of feeling under pressure to return to work ranged from 18.3% (95% CI: 13.1–24.6) among men 
aged > 55 years with atrial fibrillation to 51.7% (95% CI: 32.5–70.6) among women aged ≤ 55 years with atrial fibril-
lation. In addition, 66.0% of all respondents had not been offered vocational rehabilitation, and 48.6% of those who 
reported a need for vocational counselling had unmet needs. Survey responses also indicated that many respondents 
had returned to work before feeling mentally and physically ready.

Conclusion:  A substantial proportion of people with cardiovascular disease feel under pressure to return to work, 
and this pressure is associated with age, sex, and diagnosis. The results show that vocational rehabilitation must be 
improved and emphasize the importance of ensuring that cardiac rehabilitation programmes include all core rehabili-
tation components.
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Introduction
Despite improved survival, cardiovascular disease (CVD) 
remains a leading cause of mortality and increased dis-
ease burden in Europe and is increasingly common in the 
working-age population [1, 2]. In Denmark, more than 
56,000 people are diagnosed with CVD each year [3], 
and according to The Danish Heart Statistics approxi-
mately 36% of these are between 35 and 65 years old [3, 
4]. Hence, a great proportion of people living with CVD 
is of working-age, and for these people facilitating return 
to work is a key rehabilitation goal, because employment 
is highly valued by individuals and societies [5–7].

Cardiac rehabilitation may facilitate return to work [8, 
9], and international recommendations include voca-
tional counselling as part of comprehensive rehabilitation 
programmes [10]. However, most European countries do 
not have clear guidelines [9], and more emphasis on voca-
tional rehabilitation is needed [9, 11]. The aim of cardiac 
rehabilitation is to improve health and quality of life and 
allow people, as far as possible, to return to their activi-
ties of daily living [12], and for employed people with 
CVD work resumption is an important aspect of return-
ing to normality [13–16]. Return to work is associated 
with better psychosocial well-being and health related 
quality of life [16], and is of great importance for social 
relationships, income and purpose in life [15]. Return to 
work is a complex process shaped by a range of factors 
including personal characteristics, the severity of the dis-
ease, work-related factors (e.g., job position and work-
ing conditions), national compensation policies, and the 
structure of the healthcare system (e.g., access to rehabil-
itation programmes and vocational counselling) [17, 18]. 
Previous studies have demonstrated that CVD affects the 
ability to work and that return-to-work rates are moder-
ate with variation across countries and patient groups [8, 
9, 18–22]. Risk factors associated with failure to return 
to work after CVD include female sex [19–21, 23], older 
age [21, 23], severity of the disease [20, 24], comorbidi-
ties [19–21, 23], lower educational level [19–21], and low 
income [19, 21]. Additionally, type of employment and 
occupational requirements, such as white or blue-collar 
work [8, 9], night shifts, and the ability to commute shape 
return-to-work [9]. Researchers have also documented 
that many people with CVD struggle with sustaining 
employment after initial return to work [19, 20, 22], have 
difficulties with returning to work at the pre-CVD level 
[13], and experience a number of barriers for return-
ing to work, such as physical and mental incapacity, 

co-morbidities, unfavorable terms of employment, and 
motivational problems [13].

Struggles with returning to work and sustaining 
employment may be due to insufficient vocational reha-
bilitation, which results in patients feeling compelled to 
return to work while they are still recovering. To support 
people who are returning to work, help them continue 
their employment, and provide cardiac rehabilitation, 
we need to identify those in need of vocational rehabili-
tation. To improve our understanding of the return-to-
work experience of people with CVD, we conducted a 
nationwide survey and linked the responses with regis-
ter data. We investigated the likelihood of patients feel-
ing under pressure to return to work and investigated 
whether this was influenced by sex, age, or CVD diagno-
sis. The results provide valuable insights, which may be 
used to improve targeted vocational rehabilitation and 
facilitate return to work after CVD.

Methods
Study design and population
We conducted a combined survey- and register-based 
cohort study: data collected from a nationwide popu-
lation-based survey were linked to data from several 
nationwide administrative registries. In Denmark, all 
residents are assigned a unique and permanent personal 
identification number, which is available in all national 
registries and allows accurate data to be assigned to 
each individual [25]. The Danish National Patient Reg-
ister contains information on all hospital admissions, 
in accordance with the tenth revision of the Interna-
tional Classification of Diseases (ICD-10) codes [26]. 
The patients in this study were selected from the Danish 
National Patient Register and formed a random popula-
tion-based cohort of 10,000 people who had a hospital 
admission (in- or outpatient contact) in 2018 with a dis-
charge diagnosis of atrial fibrillation (AF) (ICD-10: I48), 
heart failure (HF) (ICD-10: I11.0, I13.0, I13.2, I50, I42.0, 
I42.6, I42.7, I42.9), heart valve disease (HVD) (ICD-
10: I05–I08, I34–I37) or ischaemic heart disease (IHD) 
(ICD-10: I20–I25). Because of the overall low incidence 
of CVD in younger individuals [2], and because we 
wanted to include people of working-age with a foot-
hold on the labour market, patients were included if they 
were ≥ 35  years of age. In addition, survey participants 
were residents in Denmark and alive when the cohort 
was established in August 2020. In this study, we included 
respondents who reported being employed (including 
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self-employment, part-time employment etc.) at the time 
of diagnosis and who had returned to work following a 
sick leave due to their diagnosis in 2018.

Questionnaire development and distribution
The Life With Heart Disease study was established in 
2013 to examine heart patients’ experiences with the 
Danish healthcare system and to assess these patients’ 
physical and mental health status. The first survey was 
conducted in 2014 [27], and the second survey was con-
ducted between October 2020 and February 2021. This 
study was based on the latter survey. The questionnaire 
was developed in collaboration with experts and health-
care professionals with professional experience of CVD 
(e.g., social workers, nurses, psychologists, and cardiac 
rehabilitation experts), as well as on similar surveys. 
The survey was pilot tested using cognitive interview-
ing techniques to ensure that respondents understood 
the questions and were able to use the response options 
effectively. The final questionnaire consisted of 51 ques-
tions across 11 themes: treatment and experiences at the 
hospital; contact with health professionals; information; 
relatives; medication; social and economic aspects; eve-
ryday life; health and wellbeing; the coronavirus disease 
2019 (COVID-19) pandemic; rehabilitation and support; 
and work life and return to work. Survey items from the 
latter two themes were included in this study. The ques-
tionnaire included both open and closed questions, as 
well as internationally validated scales (e.g., the 5-item 
World Health Organization Well-Being Index and the 
Hospital Anxiety and Depression Scale). The survey was 
either sent to patients’ digital mailboxes (80%) or posted 
to patients’ home addresses including a prepaid envelope 
if patients were exempt from receiving digital post (20%). 
Two reminders were sent to patients’ digital mailboxes 
or home addresses, and the remaining non-respondents 
were contacted by telephone.

Measures and data sources
Data from The Life With Heart Disease study were 
linked to data from nationwide administrative registries 
obtained from Statistics Denmark. The Danish registries 
are validated and have been described in detail previously 
[25, 26, 28–30].

Register data
Information on CVD type was obtained from The Dan-
ish National Patient Register [26]. Information regarding 
sex, age at diagnosis, country of birth, cohabitation, and 
place of residence was obtained from The Danish Civil 
Registration System [25]. Information regarding educa-
tional level was obtained from the Population Education 

Register [28], and information regarding household 
income was obtained from the Income Statistics Register 
[29].

Survey data
The outcome of interest, pressure to return to work, was 
measured using one item: “Have you felt under pressure 
to return to work after your sick leave?”. The response 
options covered seven possible sources of pressure: 1) 
Yes, I have felt under pressure by the job counselling cen-
tre; 2) Yes, I have felt under pressure by my employer; 3) 
Yes, I have felt under pressure by my colleagues; 4) Yes, I 
have felt under pressure by my relatives; 5) Yes, I have felt 
a financial pressure; 6) Yes, I have felt under pressure for 
other reasons; 7) No, I have not felt under pressure. The 
respondent was able to select one or more options, and 
the item was dichotomized into ‘No’ pressure (score = 7) 
or ‘Yes’ (score = 1–6) if the respondent had felt under 
pressure to return to work.

Additional survey items on return to work and voca-
tional rehabilitation were included. Offers of vocational 
rehabilitation were collected using one item that cov-
ered all core components of cardiac rehabilitation: “Were 
you offered counselling regarding employment and 
return to work in relation to your heart disease, either at 
the hospital, from your general practitioner, or in your 
municipality?”. The response options were: 1) Yes, and I 
accepted; 2) Yes, I accepted, but dropped out; 3) Yes, but 
I did not accept; 4) No; 5) Do not know/Not relevant. 
Scores 1–3 correspond to having been offered vocational 
rehabilitation.

The need for professional vocational counselling and 
the unmet need for professional vocational counselling 
were measured using one item: “Did you experience a 
need for professional vocational counselling, e.g., from a 
social worker, union, job consultant etc.?” The response 
options were: 1) Yes, and I received professional coun-
selling; 2) Yes, but I did not receive professional coun-
selling; 3) No. To measure the need for professional 
vocational counselling the item was dichotomized into 
‘Yes’ (score = 1–2) or ‘No’ (score = 3). To measure the 
unmet need for vocational counselling the item was 
dichotomized into ‘Yes’ (score = 2) or ‘No’ (score = 1, 3).

Employer support in the return-to-work process was 
measured using one item: “Has your employer helped 
you maintain your employment?”. The response options 
were: 1) Not at all; 2) Very little; 3) Yes, somewhat; 4) Yes, 
to a great extent; 5) Don’t know. Scores 1–2 correspond 
to no support, and scores 3–4 correspond to having 
received employer support.

Reasons to return to work were measured using one 
item: “What were the reasons you returned to work at 
the time you did?”. The response options covered eight 
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reasons, including “I felt physically ready to return to 
work” and “I felt mentally ready to return to work”.

Finally, information on comorbidities was obtained 
using one item covering 14 illnesses, including can-
cer, diabetes, anxiety, and depression. This item was 
dichotomized into ‘Yes’ and ‘No’.

Statistical analysis
The probability of feeling under pressure to return 
to work was calculated as a relative frequency and 
reported with exact binomial 95% confidence inter-
vals (CIs) in categories defined by diagnosis (AF, IHD, 
HVD, or HF), sex (male or female), and age (≤ 55 years 
or > 55 years). Data management and statistical analy-
ses were performed using R software (version 4.0.3 for 
Windows; R Development Core Team, 2020).

Results
Figure  1 shows the selection of the study population. 
The overall response rate in the Life With Heart Disease 
Study was 51.1%. Of the total respondents to the sur-
vey, 1,683 (35.3%) reported being in employment at the 
time of diagnosis; among these, 1,564 (92.9%) respond-
ents reported having been on sick leave. Of these, 842 
respondents (53.8%) had returned to work and were, 
therefore, included in the study population. Compared 
with respondents, the non-respondents were more likely 
to be female (53.3% vs. 47.4%, p < 0.001), have a higher 
mean age (68.6 vs. 67  years, p < 0.001), a lower educa-
tional level (p < 0.001), a lower mean income (p < 0.001), 
and have been born outside of Denmark (p < 0.001).

General characteristics and aspects related to return 
to work
Table  1  shows the sociodemographic characteristics of 
the population and aspects related to return to work. The 

Invited
n = 10,000 

Eligible participants
n = 9,329 (93.3%)

Answered the survey 
n = 4,763 (51.1%)

Employed at time of diagnosis 
n = 1,683 (35.3%)

Has been on sick leave
n = 1,564 (92.9%)

Has returned to work
n = 842 (53.8%)

Not diagnosed with CVD in 2018
n = 610

Died or not able to deliver survey
n = 61

Fig. 1  Flow chart showing the selection of the study population
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mean age was 57.4  years, most respondents were male 
(79.7%) and of Danish origin (94.7%). Most respond-
ents were diagnosed with IHD (46.6%), followed by AF 
(43.9%), HF (20.8%) and HVD (17.2%). One-quarter of 
the population (25%) were diagnosed with more than 
one CVD (data not shown), and the majority (82.3%) had 
comorbidities. Approximately three-quarters of the pop-
ulation (77.3%) were cohabiting; approximately half of 
the population (51.3%) had a lower secondary education, 
and the mean yearly income was 49,900 EUR.

Table 1 also shows that a large proportion of the pop-
ulation (82.4%) did not feel that they needed profes-
sional vocational counselling when returning to work. 

However, among those who did feel that they needed 
professional vocational counselling (17.6%), almost half 
(48.6%) reported having unmet needs. Two-thirds of 
the population (66%) reported that they had not been 
offered vocational rehabilitation after being diagnosed 
with CVD, and approximately one-third of the popula-
tion (34.5%) reported no support from their employer 
during their return to work. When asked about their 
reasons for returning to work, approximately one-third 
(31.5%) and one-half (51.7%) of the population reported 
that they were mentally ready and physically ready to 
return to work, respectively. More women than men 
reported that they had not been offered vocational 

Table 1  Characteristics of the study population and their responses to return-to-work items (n = 842) 

Abbreviations: AF Atrial Fibrillation, IHD Ischaemic Heart Disease, HVD Heart Valve Disease, HF Heart Failures. Data are presented either as means ± standard deviation 
(sd) or numbers (%)

Variable Level Women 
n = 171
(20.3%)

Men 
n = 671
(79.7%)

Total 
n = 842
(100%)

Age (years) Mean (sd) 56.4 (7.5) 57.6 (7.9) 57.4 (7.8)

Age  ≤ 55 years 70 (40.9%) 238 (35.5%) 308 (36.6%)

 > 55 years 101 (59.1%) 433 (64.5%) 534 (63.4%)

AF Yes 83 (48.5%) 287 (42.8%) 370 (43.9%)

IHD Yes 72 (42.1%) 320 (47.7%) 392 (46.6%)

HVD Yes 21 (12.3%) 124 (18.5%) 145 (17.2%)

HF Yes 35 (20.5%) 140 (20.9%) 175 (20.8%)

Comorbidity Yes 90 (79.6%) 332 (83.0%) 422 (82.3%)

Country of birth Denmark 166 (97.1%) 631 (94.0%) 797 (94.7%)

Other 5 (2.9%) 40 (6.0%) 45 (5.3%)

Education Basic 20 (11.8%) 113 (17.0%) 133 (15.9%)

Secondary 81 (47.6%) 347 (52.3%) 428 (51.3%)

Tertiary 49 (28.8%) 97 (14.6%) 146 (17.5%)

Postgraduate 20 (11.8%) 107 (16.1%) 127 (15.2%)

Mean income (EUR) Mean (sd) 41,600 (14,200) 52,000 (143,400) 49,900 (128,100)

Cohabitation Alone 45 (27.3%) 136 (21.5%) 181 (22.7%)

With others 120 (72.7%) 498 (78.5%) 618 (77.3%)

Has been offered vocational rehabilitation No 126 (74.1%) 429 (63.9%) 555 (66.0%)

Yes 30 (17.6%) 118 (17.6%) 148 (17.6%)

Don’t know 14 (8.2%) 124 (18.5%) 138 (16.4%)

Employer has supported return to work No 62 (36.5%) 227 (34.0%) 289 (34.5%)

Yes 97 (57.1%) 365 (54.6%) 462 (55.1%)

Don’t know 11 (6.5%) 76 (11.4%) 87 (10.4%)

Need of vocational counselling No 127 (74.3%) 564 (84.4%) 691 (82.4%)

Yes 44 (25.7%) 104 (15.6%) 148 (17.6%)

Unmet vocational counselling needs No 25 (56.8%) 51 (49.0%) 76 (51.4%)

Yes 19 (43.2%) 53 (51.0%) 72 (48.6%)

Mentally ready to return to work No 120 (74.5%) 431 (67.0%) 551 (68.5%)

Yes 41 (25.5%) 212 (33.0%) 253 (31.5%)

Physically ready to return to work No 96 (59.6%) 292 (45.4%) 388 (48.3%)

Yes 65 (40.4%) 351 (54.6%) 416 (51.7%)
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rehabilitation (74.1% vs. 63.9%), and that they had felt a 
need for professional vocational counselling (25.7% vs. 
15.6%). In addition, fewer women than men cited men-
tal readiness and physical readiness as their reasons for 
returning to work (25.5% vs. 33.0% and 40.4% vs. 54.6%, 
respectively).

Feeling under pressure to return to work
Table 2 shows that almost one-third of the study popu-
lation (29.7%) had felt under pressure to return to work. 
The most commonly cited source of pressure to return 
to work was the job counselling centre (13.9% of 838 
respondents). In Denmark, job counselling centres are 
located in municipalities, and they are responsible for the 
administration of sickness absence. Approximately one-
tenth of respondents had felt financial pressure (10.1%) 
or had cited ‘other reasons’ (10.8%) for feeling pressure 
to return to work. Some respondents had felt pressured 
to return to work by their employer (7.0%), their rela-
tives (0.6%) or their colleagues (data not shown). Figure 2 
shows the proportion of men and women who specified 
particular sources of pressure to return to work, and for 
all sources, except financial, the observed proportions 
were higher for women than men.

Figure 3 shows the probabilities of feeling under pres-
sure to return to work (with 95% CIs) exhibited by sub-
groups stratified by diagnosis, age, and sex. The strata 
containing female respondents diagnosed with HVD 
were small, and because too few respondents had not felt 
pressured to return to work, these results are omitted to 
ensure anonymity. Almost all the women aged ≤ 55 years 
who had HVD reported pressure to return to work (data 

not shown). Among women aged ≤ 55 years with AF the 
observed probability of perceived return-to-work pres-
sure was 51.7% (95% CI: 32.5–70.6), whereas the prob-
ability of pressure was 26.1% (95% CI: 14.3–41.1) for 
women aged > 55 years with AF. Among men, 50.0% (95% 
CI: 34.9–65.1) of respondents aged ≤ 55  years with HF 
reported pressure to return to work, while the probabil-
ity of perceived pressure was 18.3% (95% CI: 13.1–24.6) 
among respondents aged > 55 years with AF.

Discussion
In this nationwide combined survey- and register-based 
cohort study including people diagnosed with CVD dur-
ing 2018, 842 respondents (53.8%) had returned to work 
when they answered the survey performed between 
October 2020 and February 2021. This return-to-work 
rate is lower than that reported by other studies [18–22], 
probably because our population had an older mean age 
than most previous studies. We investigated the likeli-
hood of individuals feeling under pressure to return to 
work. The wording used to describe this pressure in Dan-
ish has negative connotations, and this was confirmed 
during our cognitive interviews. Almost one-third of 
respondents (29.7%) reported that they had felt under 
pressure to return to work, and we found that this expe-
rience was common across CVD diagnoses. Our results 
are probably most applicable to other welfare state 
nations, because patients’ economic and social-security 
safety nets, which affect the return to work [18], are 
shaped by the characteristics of each particular country. 
However, some patterns emerged that may inform the 
provision of cardiac rehabilitation programmes across 
western nations in general, improving the return-to-work 
experience.

First, our findings imply that returning to work may 
be more challenging for people diagnosed with HVD 
or HF than for those diagnosed with AF or IHD. This 
observation may be due to differing adverse effects on 
physical and mental health following CVD that are asso-
ciated with each particular condition [31], and this find-
ing is consistent with results from previous studies that 
reported higher return-to-work rates among people diag-
nosed with, for example, AF than HF [20, 22]. However, 
because the observed differences are modest, our find-
ings suggest that vocational rehabilitation should not 
target particular patient groups, but rather focus on the 
individual’s ability to return to work and perform spe-
cific occupational tasks. The need for such an approach 
is demonstrated by the high prevalence of comorbidities 
(79.6%) and supported by a recent systematic review and 
meta-analysis that advocated focusing rehabilitation on 
each individual’s disease and condition [8].

Table 2  Prevalence of perceived pressure to return to work and 
the sources of this pressure (n = 838)

Data are presented as numbers (%)

Level Total

Have felt under pressure to return 
to work

No 589 (70.3%)

Yes 249 (29.7%)

Job counselling centre No 725 (86.1%)

Yes 117 (13.9%)

Employer No 783 (93.0%)

Yes 59 (7.0%)

Colleagues No

Yes  < 5

Relatives No 837 (99.4%)

Yes 5 (0.6%)

Financial No 757 (89.9%)

Yes 85 (10.1%)

Other reason No 750 (89.2%)

Yes 91 (10.8%)
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Second, our findings indicate that people with CVD 
who are aged 55 years or younger are more likely to feel 
under pressure to return to work than people who are 
older than 55 years. This may be because younger people 
are less financially stable and more likely to have children 
living at home than older people. In addition, younger 

people may feel more susceptible to work-related factors. 
For example, employers may be more willing to retain 
senior employees who have more experience in that par-
ticular workplace. Furthermore, younger people may feel 
more pressure to return to work because they have more 
years left on the labour market and perhaps have higher 

18.7
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Source of pressure to return to work
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Fig. 2  Proportion of men and women who specified particular sources of pressure to return to work. More than one answer was permitted. 
Pressure to return to work from colleagues or relatives is not included because these sources of pressure were reported by too few respondents

Fig. 3  Probability of feeling under pressure to return to work for subgroups stratified by sex, age, and diagnosis. Probabilities are expressed as 
relative frequencies and reported with 95% confidence intervals (CI). Women with HVD were omitted as no pressure to return to work was reported 
by too few respondents. Abbreviations: AF, atrial fibrillation; HF, heart failure; HVD, heart valve disease; IHD, ischaemic heart disease
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career aspirations than people who are closer to retire-
ment. Prolonged sickness absence is a major risk factor 
for permanent labour market exclusion [32], and return-
ing to work following CVD may be especially important 
for younger people, who potentially have many years to 
work in the future. On the other hand, older people have 
a higher risk of permanent exclusion from the labour 
market due to ageism [33].

Third, our findings imply that women are more likely to 
feel under pressure to return to work than men. Regard-
less of their occupational status, women may take greater 
responsibilities for housework and caring duties at home 
[34], and this may increase their perceptions of pressure 
to return to work. In addition, more women than men 
reported a need for professional vocational counselling, 
and our findings indicated that women were more likely 
than men to return to work before feeling mentally and/
or physically ready. This is a worrying observation and it 
is consistent with previous findings, which showed that 
many people with CVD, and particularly women, report 
a lack of psychosocial healthcare [35].

Overall, our study indicates that younger women may 
need special attention in cardiac rehabilitation, as sug-
gested by previous studies [34]. Other authors have 
reported that women exhibit lower self-efficacy, lower 
quality of life, and greater psychological distress than 
men at the time of a first cardiac event or at the onset of 
rehabilitation [34, 36]. Furthermore, a recent review con-
cluded that return to work is more strongly determined 
by psychosocial parameters than by the underlying car-
diac disease [9], and there is strong evidence that anxi-
ety and depression, which are common among people 
with CVD [37] have a negative impact on return to work 
[38]. Therefore, to facilitate a patient’s return to work all 
core rehabilitation components, including psychosocial 
support, must be considered. The value of combined 
programmes that include both exercise and counselling 
components, as well as individually delivered psychoso-
cial and vocational interventions, has been demonstrated 
in recent reviews and meta-analyses [18, 39]. In addition, 
our results indicate that many people with CVD return to 
work before they feel ready. Therefore, vocational reha-
bilitation should, as suggested by other authors [19, 22], 
encompass employment maintenance to prevent reoc-
currence of sick leave. Here, tele-rehabilitation may be a 
valuable approach, because this allows people to restart 
work while undergoing rehabilitation [9]. Moreover, to 
overcome some of the barriers to participation experi-
enced by younger people (e.g., work responsibilities, time 
constraints and family responsibilities [40]), rehabilita-
tion programmes need to be flexible and designed to 
suit the individual’s needs and preferences. Overall, tai-
lored cardiac rehabilitation programmes are needed that 

reflect diversity in terms of disease severity and type, risk 
profile, age, sociocultural traditions, and everyday life 
situations [41].

In this study, the respondents indicated that job coun-
selling centres were the most frequent source of pressure 
to return to work. In Denmark, all Danish citizens are 
entitled to paid sick leave, and job counselling centres are 
responsible for the administration of sickness absence. 
This finding is particularly relevant for the Nordic wel-
fare state nations, but respondents also reported other 
sources of pressure (e.g., from their employer). This find-
ing supports the creation of multidisciplinary and coordi-
nated cardiac rehabilitation programmes that encourage 
relevant stakeholders (e.g., employers, social workers, 
rehabilitation nurses and physiotherapists) to develop 
individualized return-to-work plans. Such an approach 
may hold potential for improving vocational rehabilita-
tion across Europe, where many countries currently lack 
clear guidelines [9].

Finally, in addition to feeling both pressured and 
unready to return to work, we found that half of our 
respondents who expressed a need for professional voca-
tional counselling reported that these needs were unmet. 
Therefore, similar to previous European studies [9, 42], 
our results imply that current vocational cardiac reha-
bilitation programmes are inadequate and that a greater 
focus on this component is warranted.

Strengths and limitations
We invited 10,000 people with CVD to participate in the 
Life With Heart Disease study. Random selection from 
the cohort of all patients who had a hospital admission 
(in- or outpatient contact) in 2018 with a discharge diag-
nosis of one of the four most common CVD generated a 
representative database. All respondents were diagnosed 
with at least one of four CVD in 2018, and the study pro-
vided insight into the experiences of a large and relatively 
homogenous group of CVD patients. In addition, we 
used recommended practices to develop our question-
naire including pilot testing, which increases the validity 
of the data.

Our study had some limitations. Although we used a 
valid register to generate our cohort [43], not all individu-
als identified in the Life With Heart Disease study had the 
CVD that was registered. In The Danish National Patient 
Register, the positive predictive value for CVD diagno-
ses is 88% [43]. Therefore, to take this into account, we 
included self-reported CVD diagnoses in the survey and 
excluded people who stated that they were not diagnosed 
with CVD in 2018.

The total response rate was lower than expected, which 
is likely due to the length of the questionnaire (the mean 
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answering time was 59 min), difficulties contacting some 
respondents due to incorrect phone numbers, and the 
reminder calls being sent from an anonymous number. 
Furthermore, our questionnaire was sent out during the 
COVID-19 pandemic.

The relatively small study population limited the sta-
tistical power of the study, and non-response bias should 
be considered. Non-respondents had a lower educa-
tional level and a lower mean income than respondents. 
Because these factors have previously been associated 
with failure to return to work and reoccurrence of sick 
leave [19, 22], the prevalence of pressure to return to 
work may have been underestimated. Individuals who 
have a lower socioeconomic status may be under more 
pressure to return to work than those who have a higher 
socioeconomic status because the former are more likely 
to be underinsured and have less favourable sick leave 
arrangements and short-term disability benefits [44]. 
Moreover, the pressure to return to work may be even 
greater in countries with fewer welfare benefits and more 
societal and economic inequalities.

The risk of recall bias should also be considered because 
respondents answered the questionnaire between 1.75 
and 3 years after their diagnosis. The respondents’ recol-
lections of their experiences when returning to work may 
have been influenced by their working situation at the 
time when they answered the survey. Respondents who 
were satisfied with their current working conditions may 
have forgotten whether they had previously felt under 
pressure to return to work. However, questions regard-
ing return to work were carefully formulated and inform-
ants had no difficulty remembering their return-to-work 
experiences during cognitive interviews. Such experi-
ences are often memorable, minimizing the risk of recall 
bias [45]. In addition, as participants answered the survey 
during the COVID-19 pandemic, it should be mentioned 
that we do not expect that this has affected perceived 
return-to-work pressure. As all participants answered the 
survey more than 1.5 years after their CVD diagnosis, we 
believe that the majority had returned to work before the 
onset of the pandemic.

Our study only covered the four most common CVD 
diagnoses, and only included people who were 32  years 
or older. Younger people, and people with other forms of 
CVD may experience different challenges when returning 
to work. In addition, we only included respondents who 
had actually returned to work. Therefore, future studies 
should investigate the needs and barriers to returning to 
work experienced by patients with CVD who remain on 
sick leave. In this regard, qualitative studies are needed 
to unfold patients’ perspectives on return to work and to 
gain a deeper understanding about how return-to-work 
pressure takes place and is experienced.

Finally, we could have collected valuable informa-
tion regarding work-related factors, such as occupational 
requirements (e.g., job function and tasks) that influence the 
return to work [18]. In addition, most of our respondents 
were of Danish origin. It is likely that the return-to-work 
experience of non-Danish speaking people varies from that 
of our Danish respondents; other authors have found lan-
guage-related barriers to participate in cardiac rehabilitation 
and inadequate provision of core components of cardiac 
rehabilitation for non-Danish speaking people [46].

Conclusions
In this nationwide combined survey- and register-based 
study, almost one-third of the study population reported 
that they had felt under pressure to return to work. In 
addition, our findings indicated that many people with 
CVD return to work before they feel physically or mentally 
ready, and that their needs for vocational rehabilitation are 
not being met. Pressure to return to work was associated 
with age, sex, and CVD diagnosis, and our results suggest 
that more flexible, person-centred return-to-work inter-
ventions that can meet diverse needs are required for this 
patient group. In addition, our study emphasizes the value 
of multidisciplinary and coordinated interventions that 
involve relevant stakeholders, as well as the importance of 
ensuring that cardiac rehabilitation programmes include 
all core rehabilitation components, including both psycho-
social support and vocational rehabilitation.
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