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Abstract

Background: Personal resources are identified as important for the ability to return to work (RTW) for patients
with ischaemic heart disease (IHD) or heart failure (HF) undergoing cardiac rehabilitation (CR). The patient
education ‘Learning and Coping’ (LC) addresses personal resources through a pedagogical approach. This trial
aimed to assess effect of adding LC strategies in CR compared to standard CR measured on RTW status at
one-year follow-up after CR.

Methods: In an open parallel randomised controlled trial, patients with IHD or HF were block-randomised in
a 1:1 ratio to the LC arm (LC plus CR) or the control arm (CR alone) across three Danish hospital units.
Eligible patients were aged 18 to ≤60 and had not left the labour market. The intervention was developed
from an inductive pedagogical approach consisting of individual interviews and group based teaching by
health professionals with experienced patients as co-educators. The control arm consisted of deductive
teaching (standard CR). RTW status was derived from the Danish Register for Evaluation of Marginalisation
(DREAM). Blinding was not possible. The effect was evaluated by logistic regression analysis and reported as
crude and adjusted odds ratios (OR) with 95% confidence interval (CI).

Results: The population for the present analysis was N = 244 (LC arm: n = 119 versus control arm: n = 125). No
difference in RTW status was found at one year across arms (LC arm: 64.7% versus control arm: 68.8%,
adjusted odds ratio OR: 0.76, 95% CI: 0.43-1.31).

Conclusion: Addition of LC strategies in CR showed no improvement in RTW at one year follow-up.

Trial registration: www.clinicaltrials.gov identifier NCT01668394. First Posted: August 20, 2012.
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Background
During the last decades, mortality from ischaemic heart
disease (IHD) and heart failure (HF) has decreased due to
improved primary and secondary prevention [1–3]. Thus,
along with changed age composition, many people world-
wide are living with these conditions which cause disabil-
ity on several levels [4, 5]. Health promotion and risk
factor reduction are typically managed in cardiac rehabili-
tation (CR) and CR is known to improve clinical outcomes
[2]. Integrated patient education in CR programmes may
also reduce fatal and/or non-fatal cardiovascular events
and improve health related quality of life (HRQoL) [3, 6].
Patient education is recommended to focus on the indi-
vidual’s personal resources rather than only increasing
knowledge on disease management [7]. However, CR in-
terventions have primarily been evaluated on clinical out-
comes and less evaluated on the ability to promote level of
function including return to work (RTW).
Work plays an important role for psychological and

social wellbeing, and loss of productivity has economic
costs for society [4, 8]. Clinical guidelines across nations
therefore intend to cover vocational counselling in CR
however, RTW internationally still seems to remain sub-
optimal [9, 10]. In Denmark it has been estimated that
21 and 25% of people with IHD and HF, respectively do
not RTW 1 year after engaging in CR [11, 12]. Moreover,
some patients struggle to balance workplace demands
with the individual resources and health status and
therefore experience recurrent sick leave episodes after
RTW [13–15]. Problems in the work reintegration
process has recently been emphasised since a study
showed that detachment from employment was three-
fold higher among post myocardial infarct patients 1
year after return to work compared with a matched
population [16].
Personal resources as coping and self-care are import-

ant aspects in a successful RTW process [17]. CR-
interventions aiming the ability to cope with and engage
in everyday life evaluated on RTW have provided incon-
sistent results [18, 19]. Thus, the evidence of the peda-
gogical approaches and methods to promote the RTW
process is unknown.
Learning and coping strategies (LC) is a patient educa-

tion method that aims to facilitate personal resources
through inductive teaching with a high level of patient in-
volvement and includes supplement of individual clarify-
ing interviews. The health professionals and experienced
patients jointly perform the group based CR sessions [20].
The LC-REHAB trial was conducted in a hospital setting
in Denmark, and aimed to assess the effect of LC strat-
egies on various outcomes and have shown to promote
patient adherence to CR [20, 21]. In the present trial it
was hypothesised that the LC strategies also promoted
RTW compared with usual CR by enabling patients to use

acquired LC skills in the RTW process. Furthermore, that
those receiving LC strategies would reduce the number of
sick leave relapses by the gained insight of health condi-
tion and how to cope with that.
The primary aim was to assess the effect of adding LC

strategies in CR on RTW 1 year after inclusion of pa-
tients diagnosed with IHD or HF. Secondary to assess if
addition of LC strategies in CR reduced sick leave re-
lapses during one-year follow-up.

Methods
Design
The trial was conducted on a subpopulation from the
open randomised parallel group controlled trial, LC-
REHAB [20]. Patients were randomly allocated to the
intervention arm (LC strategies in addition to standard
CR) or to the control arm (standard CR) in a 1:1 ratio
stratified for hospital unit, gender and diagnosis (IHD or
HF) in blocks of two to four using a web-based system
[20]. The allocation procedure was generated independ-
ently by the research team. Additional eligibility criteria in
the present trial were applied after randomisation to ex-
clude patients assessed with permanent work disability at
inclusion. Information on inclusion dates was retrieved
from the LC-REHAB trial [20]. Follow-up was defined as
the week in which the date equivalent to 12 months after
inclusion appeared. The trial was conducted and reported
according to the CONSORT standards – extension for
randomised trials of non-pharmacological treatment [22].

Patients and recruitment
Patients were recruited between 30th November 2010 and
20th December 2012. Trial information was sent by postal
mail to eligible patients referred to CR. Information of the
trial was provided by telephone by the last author of this
paper. Written informed consent, enrolment and random-
isation were performed by health professionals at the CR
units [20]. A total of 827 patients hospitalised for either
IHD or HF were included in the LC-REHAB trial (Fig. 1).
Two patients were excluded due to error in randomisation
procedure. Of the remaining 825, 413 were randomised to
the LC arm and 412 to the control arm.
Patients were enrolled at the CR unit and were eligible

for the LC-REHAB trial if they were aged above 18, re-
ferred to, and motivated for CR after hospitalisation for
IHD or HF. If the patients were diagnosed with both
IHD and HF, they were classified as having HF. For spe-
cific ICD-10 codes included see the initial protocol for
the LC-REHAB trial and previous study publication [20,
21]. The exclusion criteria were acute coronary syn-
drome within the last 5 days before inclusion; active
peri-, myo-, or endocarditis; symptomatic and/or un-
treated heart valve disease; severe hypertension with
blood pressure > 200/110 mmHg; other severe cardiac or
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extra cardiac disease; planned revascularisation; senile
dementia, assessed as having poor compliance for par-
ticipation in and completion of the trial; or previously
participation in the trial.
Eligibility for the subpopulation was assessed after trial

completion by pre-defined criteria independent of alloca-
tion arms. Inclusion criteria applied for the present trial
were: aged > 18 to ≤60 years, being self-supported or re-
ceived either State Educational grants, labour market-
related benefits or health-related benefits that did not in-
dicate a permanent job incapability except for patients in

jobs on modified conditions (flexi jobs). Exclusion criteria
were: aged above 60, receiving disability pension or passive
social assistance that indicated pre-existing, long-term
work disability. Patients were assessed eligible based on
public transfer payments by the week of inclusion.

Interventions
Patients in both arms received a phase II CR program
lasting 8 weeks based on the national Danish guidelines
on CR starting the first workday after inclusion [20, 23].
The programme was delivered in a hospital setting and

Fig. 1 Flow diagram of patient selection for the LC-REHAB trial on RTW status. 1Patients (all ages, all employment status) assessed to require cardiac
rehabilitation estimated from the Disease Management Program for Cardiovascular Diseases, Central Denmark Region [37]. 2Attending at least 75% of
scheduled sessions corresponding to 18 exercise sessions and 6 educational sessions. The limit of 75% was set in accordance with recommendations
for reducing mortality [38]
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consisted of group based sessions all lasting 1.5 h with a
weekly education session and three exercise sessions per
week. The content of the education sessions in both
arms were split in eight topics, which were chosen in
collaboration with experienced health professionals in
CR and experienced patients who previously had under-
gone CR [20]. The topics were: Function and symptoms
of the heart, lifestyle effects on the development of IHD
and HF, emotional reactions, medication, tiredness, the
importance of relatives or other networks, importance
and types of exercise, and future life with a chronic dis-
ease. The education sessions were primarily managed by
a nurse. Exercise sessions consisted of aerobe exercise
and muscle strength training managed by a physical
therapist.
Both arms received CR by the same pair of a nurse

and a physiotherapist throughout the CR programme;
the pairs were designated to either the intervention or
control arm throughout the trial. Due to the nature of
the intervention, blinding of health professionals or pa-
tients was not possible. Sessions in the two different
arms were performed at different times of the day [20].

Intervention arm (LC arm)
In addition to the described CR intervention, LC strat-
egies took a situated, reflexive, and inductive approach
to education and exercise. The rationale behind the
pedagogical approach was based on theories behind LC
strategies and was described in the initial protocol for
the LC-REHAB [20]. The rationale was applied through
practical implications consisting of: Two individual clari-
fying interviews (before and after CR), experienced pa-
tients as co-educators, material developed for each topic
including background literature and questions to facili-
tate discussions. The approach was ensured by health
professionals completing an 8 days competence-
education in LC strategies with experienced patients par-
ticipating the last 4 days, and 1 h evaluation meetings
between the pair of health professionals and experienced
patient once a week [20].

Control arm (standard CR)
The CR programme in the control arm was the formerly
used in the hospital units (standard CR) [23]. The ra-
tionale was not described and education and exercise
consisted of structured deductive teaching. Identical pre-
written, educational slide-shows were used as material
for the education sessions.

Outcomes
The primary outcome was RTW status at 1 year follow
up. After trial completion, information on the RTW out-
come was retrieved from DREAM, which is adminis-
tered by The Danish Ministry of Employment [24]. The

register includes all Danish citizens, who at some point
since 1991 have received public benefits. Patients were
identified in DREAM by their social security number.
Each person is registered once a week with a code repre-
senting the type of transfer payment received that par-
ticular week [25]. For patients to be categorised as
having a RTW status (yes) at 1 year follow up, the four
consecutive weeks prior to the week of one-year follow
up were either codeless (self-support) or had codes
representing State Education Fund grants or flexi jobs.
For the secondary outcome, each patient was categorised
as having an event of RTW during one-year follow up
(yes/no). The first event of four consecutive weeks of ei-
ther self support or codes representing State Education
Fund grants or flexi jobs was categorised as RTW (yes).
The patients who experienced the event of RTW during
follow up but were not registered RTW at 1 year follow
up were identified. They were referred to as “relapsed
patients”.

Baseline characteristics
Baseline variables concerning: age, gender, height, weight,
diagnosis (IHD or HF), presence of diabetes, smoking, civil
status and former participation in CR were reported to ded-
icated databases in the LC-REHAB trial by the nurses at
the CR units [20].
At the first CR session, the health professionals

handed out self-reported questionnaires for assessing:
presence of depression, level of education, and the
annual household income [20]. Depression (yes/no)
was assed by Major Depression Inventory (MDI) [26].
Level of education was classified by low, medium, or
high. Household income was classified by low,
medium, or high. For elaborated classification on level
of education and household income, see the initial
protocol [20].
Since work status prior to CR was assumed associated

with RTW, additional information on employment was re-
trieved from DREAM after allocation to the trial arms
[14]. No self support prior to CR was dichotomised (yes/
no) encompassing whether the patient within 6 months
prior to inclusion were self-supported for at least 1 week.

Statistical methods
Descriptive statistics were used to compare the baseline
characteristics – Chi-squared for the binary and categor-
ical outcomes, and Studen’s t-test for the continuous.
RTW status at 1 year was compared between the two
arms using a logistic regression model. The result was
presented both as unadjusted and adjusted odds ratios
with 95% confidence interval (CI). Adjustments were
carried out for the stratification variables: gender, cardiac
diagnosis and hospital unit. Additional adjustment for
age was performed, as age was expected to be associated
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with RTW [11]. To address the secondary aim of the
trial, frequencies and percentages described the number
of patients who experienced the event of RTW during
follow up across trial arms. A comparison of the re-
lapsed patients across arms was performed by chi-square
test. All analyses were performed based on the
intention-to-treat principle. Analyses were performed
using Stata 14 software [27]. Data management was per-
formed blinded from allocation.

Power calculation
Suggesting a 14% difference in RTW proportions be-
tween arms estimated from Kruse et al. [11], the given
sample size on 244 patients left this trial with a power
on 89% testing on a 5% level of significance.

Results
Baseline data
A total of 526 patients were excluded due to age criteria, 55
due to receiving disability pension (n= 47) or passive social
assistance (n= 8) on the date of randomisation. Two-
hundred-and-forty-four patients were included for the
present trial on RTW; 119 and 125 in the LC arm and con-
trol arm, respectively. Mean age was 51.8 years and the
majority of the patients were men (77.0%). A small fraction
(16.8%) had no self support prior to CR (Table 1). Baseline
variables balanced across arms with no statistically significant
differences between the two arms on baseline variables ex-
cept for gender (males accounting for 83.2% in the LC arm
vs. 71.2% in the control arm (p= 0.03)) (Table 1). Non-
responders balanced across arms in baseline variables con-
taining missing values (results not shown).

Outcomes
RTW status at one year
No patients died or emigrated during follow up. Regard-
ing the primary outcome, a successful RTW status was
observed for 64.7% (95% CI: 55.4- 73.2) in the LC
arm, compared with 68.8% (95% CI: 59.9-76.8) in the
control arm at 1 year follow up, corresponding to a
crude OR 0.83 (95% CI: 0.49-1.42). Adjusting for gen-
der, hospital unit, diagnosis, and age did not alter the
result (OR = 0.76, 95% CI: (0.43-1.31), Table 2).

Comparison of RTW status at one year and RTW during
follow up
Registering RTW during the 1 year follow-up resulted
in a slightly increased proportion of patients that ex-
perienced the event of RTW: 80% (95% CI: 72-87) in
the LC arm and 83% (95% CI: 76-89) in the control
arm. Regarding the secondary outcome, Thirty-six pa-
tients were identified as relapsed patients during fol-
low up and they were equally distributed across the
LC arm and control arm (p = 0.87, Table 2).

Discussion
The present trial showed that addition of LC strategies
in hospital based phase II CR did not improve RTW sta-
tus at one-year follow-up compared to standard CR. Nor
did addition of LC strategies seem to reduce sick leave
relapses during one-year follow-up.
Prior to this trial, comparable CR-interventions aim-

ing at facilitating personal resources to improve RTW
had consisted of patient-involving educational ses-
sions, making an individual worksheet plan, including
the role of the spouse, shared-decision making and a
partnership-based approach [18, 19]. The evidence for
these approaches and methods is inconsistent and rely
on a sparse basis [18, 19]. In cancer rehabilitation no
comparable educational interventions established ef-
fect regarding RTW neither [28]. Comparing the ef-
fect of patient educational approaches across studies
is however complicated by methodical differences as
well as heterogeneity in patients, compared interven-
tions and CR-delivery.
The trial benefitted from being able to measure the ef-

fect of a patient education method developed from a
specific pedagogical approach in patient education.
Despite the lacking effect of the intervention on RTW,
the intervention provides knowledge for further research
in CR patient education. According to the first guidance
for evaluating complex interventions by the Medical
Research Council (MRC), lack of effect may reflect im-
plementation failure rather than genuine ineffectiveness
of the intervention and has been identified as problems
concerning development, implementation, and evalu-
ation [29].
The intervention in the LC arm was developed to aim

at promoting the individuals’ personal resources rather
than targeting multiple factors affecting level of function
[30]. A more comprehensive approach has however been
suggested with beneficial effects on RTW by both a re-
view on CR and a Cochrane review on cancer rehabilita-
tion [10, 28]. LC strategies in this trial lacked of
involvement of contextual factors in general and work-
places in particular. The relapsed patients had jobs in
health-care, service jobs and manual labour. Job type
and support from the employer is found important for
CR patients and recently contextual factors at the work-
place and organisational practices have been identified
to constrain the margin of manoeuvre in work reintegra-
tion [15, 31]. This may imply that the physical demand-
ing jobs, that also are low level educational job types
among relapsed patients are more difficult to reintegrate
into after sick leave due to IHD or HF. Thus, the find-
ings in this trial together with emerging evidence suggest
development of interventions that foster accommodation
and support from involvement of contextual factors like
workplaces in integrated CR programmes [31].
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The implementation of the theoretical understanding
in LC strategies may be questioned, since it was not de-
scribed to what extent the illness perspective on work
resumption was approached by the health professionals

in the CR sessions. In the present study low household
income, low educational level, no self support prior to
CR and higher age at baseline were all statistically sig-
nificant risk factors for not adhering to the CR exercise

Table 1 Baseline characteristics of patients

n = 244

Variables LC-arm (n = 119) Control arm (n = 125)

n (%) n (%)

Age (year)

20-29 0 (0.0) 2 (1.6)

30-39 6 (5.0) 5 (4.0)

40-49 32 (26.9) 37 (29.6)

50-60 81 (68.1) 81 (64.8)

Sex (male) 99 (83.2) 89 (71.2)1

BMI (kg/m2)

BMI < 25 19 (16.0) 29 (23.3)

BMI 25-30 61 (51.3) 54 (43.2)

BMI > 30 39 (32.8) 42 (33.6)

Diagnosis

IHD 97 (81.5) 104 (83.2)

HF 22 (18.5) 21 (16.8)

Diabetes

No diabetes 98 (82.4) 113 (90.4)

Type I or Type II diabetes 21 (17.7) 12 (9.6)

Smoking

Never 42 (35.3) 45 (36.0)

Former 53 (44.5) 48 (38.4)

Current 24 (20.2) 32 (25.6)

Lives alone (yes) 23 (19.3) 29 (23.2)

First time in CR (yes) (16% missing)2 84 (80.0) 83 (83.0)

Diagnosed depression (present) (16%missing)3 9 (8.7) 7 (6.9)

Education

No or low 26 (21.9) 27 (21.6)

Medium 78 (65.6) 78 (62.4)

High 15 (12.6) 20 (16.0)

Household income (person/year) (23% missing)4

0-249.000 DKK (low) 15 (16.0) 6 (5, 6)

250.000-699.999 DKK (medium) 55 (58.5) 60 (64.5)

≥ 700.000 DKK (high) 24 (25.5) 27 (29.0)

No self support prior to CR 19 (16.0) 22 (17.6)

Hospital unit

Herning hospital 67 (56.3) 68 (54.4)

Holstebro hospital 48 (40.3) 51 (40.8)

Ringkøbing hospital 4 (3.4) 6 (4.8)
1p-value across arms was statistically significant (p = 0.03)
2Percent calculated accounting for missing values n = 39
3n = 38
4n = 57
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sessions (results not shown). These socioeconomic factors
are in line with frequently reported predictors for not only
poor adherence to CR but also detachment from employ-
ment [16, 32]. It was likely to assume that the poorer ad-
herence in high risk patients contributed to the absent
effect of LC strategies. Implementation of future interven-
tions to improve RTW should therefore ensure: adequate
RTW-aimed interventions, include practical implications
that in particular aim the process of RTW, and optimise
adherence to CR for patients in high risk of detachment
from employment.
Evaluation in this trial was done using an outcome

that only accommodated a paid job or education and
neglected possible enhanced participation in e.g. volun-
teer work or social relations. This standardised outcome
may have conflicted with the individualised approach in
LC strategies. Alternative evaluation of CR that mea-
sures more participation-related outcome might be rele-
vant to reflect the aim of rehabilitation and furthermore
to address the important well-known participation re-
strictions in patients with chronic IHD [5, 33].

Study limitations and strengths
Information bias was considered minimal; DREAM has
been validated against workplace-registered job attend-
ance and long-term sick listing and found to have high
sensitivity and specificity [34]. Classification of RTW
based on transfer payments from DREAM has elsewhere
been defined based on various numbers of weeks (ran-
ging from 1 week to 5 weeks) [12, 13, 16]. The chosen
definition of four consecutive weeks in this trial might
have affected the frequencies of RTW but was not ex-
pected to be differentiated between arms. Selection bias
was furthermore not considered as there was complete
follow up; therefore, threats to the internal validity of
the trial were not assumed.
The trial was carried out in western Denmark where the

population in general is lower educated than the total popu-
lation of Denmark and the trial enrolled patients with HF
[35]. Both level of education and living with HF are associ-
ated with increased risk of not returning to work and may

have caused the overall lower RTW proportion (61-73%) in
this trial compared to other studies [11, 12, 16].
According to the power calculation, a 14% difference

in RTW was expected between the two trial arms; how-
ever the trial detected a 4 percentage point difference. It
was expected that lacking practical implications in the
LC strategies for improving RTW rather than a low sam-
ple size was the reason of no difference.
The estimate may have been affected towards the null

hypothesis as mutual interaction between the arms was
plausible due to lack of blinding of the health profes-
sionals. Moreover, patient education was delivered in
both arms and the effect of the patient education in the
control arm may have contributed to even out the effect
of LC strategies.
Approximately, 50% of the population with IHD and

HF asked to participate declined to participate in the
trial [21]. However, no knowledge of the patients that
declined was accessible and it was thus unknown if se-
lection of the patients was present at enrolment. This
caused limitation of the generalisability of the results
and the trial was not able to provide answers about the
effect on the total population of people with IHD or HF.
Temporal and contextual factors affect the ability to

RTW and influence the external validity of the outcome
measure. Also, this means that comparing results in an
international context should be done carefully due to
heterogeneity in RTW definitions and occupational
systems.

Conclusion
Addition of LC strategies in CR showed no improvement
of RTW compared to CR alone after 1 year. Implications
for further development and research of patient edu-
cation methods in CR to improve RTW are: involve-
ment of contextual factors in development of the
intervention, and implementation that ensures prac-
tical implications targeting RTW like workplace in-
volvement and job type. Lastly, evaluation should
address the interventions’ ability to improve participa-
tion among patients living with IHD and HF.

Table 2 RTW status at one-year follow-up with comparison of LC arm and control arm

RTW status at one year1 n = 244 RTW during one year
follow4 up n = 244

Relapsed patients at
one year5

Yes n (%) No n (%) OR (95% CI) OR adjusted (95% CI)2 OR adjusted (95% CI)3 Yes n (%) No n (%) Yes n (%) P-value

Control arm 86 (69) 39 (31) 1 1 1 104 (83) 21 (17) 18 0.87

LC arm 77 (65) 42 (35) 0.83* (0.49-1.42) 0.78** (0.45-1.34) 0.76*** (0.43-1.31) 95 (80) 24 (20) 18

Total 163 66 199 45 36
1Frequencies and percentages analysed using logistic regression. Crude and adjusted odds ratios (OR)
2Adjusted for stratification variables: gender, diagnosis and hospital unit
3Adjusted for stratification variables: gender, diagnosis and hospital unit and age
4RTW during one year follow up by frequencies and percentages
5Comparison of relapsed patients across LC arm and control arm using chi-square test
* P-value = 0.50, **0.37, ***0.32

Bitsch et al. BMC Cardiovascular Disorders  (2018) 18:101 Page 7 of 9



Abbreviations
CR: Cardiac rehabilitation; DREAM: Public transfer payments register;
HF: Heart failure; IHD: Ischaemic heart disease; LC: Learning and coping;
RTW: Return to work

Funding
The trial was funded by the Danish Ministry of Health, the Health Research
Fund of Central Denmark, and the Danish foundation ‘TrygFonden’.

Availability of data and materials
The data that support the findings of this study are available from Central
Denmark Region but restrictions apply to the availability of these data, which
were used under license for the current study, and so are not publicly
available. Data are however available from the authors upon reasonable
request and with permission of Central Denmark Region.

Authors’ contributions
VL participated in the design, planning and coordination of the study.
Furthermore VL recruited patients by telephone contact and monitored data
collection and registration. BLB drafted the manuscript and performed data
analysis. CMS and VL revised the data analysis. CVN, CMS and VL were
involved conception of the study, interpreting of data and drafting the
manuscript. All authors have read and approved the final manuscript. All
authors agreed to be accountable for all aspects of the work.

Ethics approval and consent to participate
All patients gave written consent for participation before enrolment and
were informed that they could withdraw the consent at any time [20]. The
trial was approved by the Regional Ethical Committee of Central Denmark
(journal number 20100230) and carried out in agreement with the
Declaration of Helsinki, version II [36]. The LC-REHAB trial and the present
analysis have been approved by Danish Data Protection Agency separately.

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details
1Department of Public Health, Centre for Rehabilitation Research, Aarhus
University, P.P. Ørumsgade 11, 1B, 8000 Aarhus C, Denmark. 2Department of
Public Health, Section of Social Medicine and Rehabilitation, Aarhus
University, Aarhus, Denmark. 3DEFACTUM, Central Denmark Region, Aarhus,
Denmark. 4Cardiovascular Research Unit, Department of Cardiology, Regional
Hospital West Jutland, Herning, Denmark.

Received: 9 January 2018 Accepted: 7 May 2018

References
1. Roger VL. Epidemiology of heart failure. Circ Res. 2013;113(6):646–59.
2. Anderson L, Oldridge N, Thompson DR, Zwisler A, Rees K, Martin N, et al.

Exercise-based cardiac rehabilitation for coronary heart disease: cochrane
systematic review and meta-analysis. J Am Coll Cardiol. 2016;67(1):1.

3. MFP. 2016 European guidelines on cardiovascular disease prevention in
clinical practice: the sixth joint task force of the European Society of
Cardiology and other societies on cardiovascular disease prevention in
clinical practice (constituted by representatives of 10 societies and by
invited experts). Int J Behav Med. 2017;24(3):321.

4. Wilkins E, Wilson L, Wickramasinghe K, Bhatnagar P, Leal J, Luengo-
Fernandez R, Burns R, Rayner M, Townsend N. European cardiovascular
disease statistics 2017. Brussels: European Heart Network; 2017.

5. Cieza A, Stucki A, Geyh S, Berteanu M, Quittan M, Simon A, et al. ICF
core sets for chronic ischaemic heart disease. J Rehabil Med. 2004;
36(Supplement 44):94–9.

6. Anderson L, Brown JPR, Clark AM, Dalal H, Rossau HK, Bridges C, Taylor RS.
Patient education in the management of coronary heart disease. The
Cochrane database of systematic reviews 2017 28 June;Cochrane Database

of Systematic Reviews 2017(Issue 6. DOI: https://doi.org/10.1002/14651858):
CD008895.

7. Commodore-Mensah Y, Dennison Himmelfarb CR. Patient education
strategies for hospitalized cardiovascular patients: a systematic review. J
Cardiovasc Nurs. 2012;27(2):154–74.

8. Loisel P, Anema JR, ebrary I. Handbook of work disability : prevention and
management. New York: Springer; 2013.

9. Price KJ, Gordon BA, Bird SR, Benson AC. A review of guidelines for cardiac
rehabilitation exercise programmes: is there an international consensus? Eur
J Prev Cardiol. 2016 Nov;23(16):1715–33.

10. Mital A, Desai A, Mital A. Return to work after a coronary event. J Cardpulm
Rehabil. 2004;24(6):365–73.

11. Kruse M, Sørensen J, Davidsen M, Gyrd-Hansen D. Short and long-term
labour market consequences of coronary heart disease: a register-based
follow-up study. Eur J Cardiovasc Prev Rehabil. 2009;16(3):387–91.

12. Rørth R, Wong C, Kragholm K, Fosbøl EL, Mogensen UM, Lamberts M, et al.
Return to the workforce after first hospitalization for heart failure: a Danish
Nationwide cohort study. Circulation. 2016;134(14):999–1009.

13. Biering K, Hjøllund NH, Lund T. Methods in measuring return to work: a
comparison of measures of return to work following treatment of coronary
heart disease. J Occup Rehabil. 2013;23(3):400–5.

14. Fonager K, Lundbye-Christensen S, Andreasen JJ, Futtrup M, Christensen AL,
Ahmad K, et al. Work status and return to the workforce after coronary
artery bypass grafting and/or heart valve surgery: a one-year-follow up
study. Rehabil Res Pract. 2014;2014:631842.

15. O'Hagan FT, Thomas SG. Work adjustment in cardiovascular disease: job
characteristics and social support. J Cardiopulm Rehabil Prev. 2011;31(6):358–64.

16. Smedegaard L, Nume AK, Charlot M, Kragholm K, Gislason G, Hansen PR.
Return to work and risk of subsequent detachment from employment after
myocardial infarction: insights from Danish Nationwide registries. J Am
Heart Assoc. 2017;6(10) https://doi.org/10.1161/JAHA.117.006486.

17. Bültman U, Brouwer Sandra. Individual-level psychosocial factors and work
disability prevention, chapter 10. In: Loisel P, Anema JR, ebrary I, editors.
Handbook of work disability: prevention and management New York:
Springer; 2013. p. 149.

18. Fors A, Ekman I, Taft C, Björkelund C, Frid K, Larsson ME, et al. Person-
centred care after acute coronary syndrome, from hospital to primary care -
a randomised controlled trial. Int J Cardiol. 2015;187:693–9.

19. Broadbent E, Ellis CJ, Thomas J, Gamble G, Petrie KJ. Further development
of an illness perception intervention for myocardial infarction patients: a
randomized controlled trial. J Psychosom Res. 2009;67(1):17–23.

20. Lynggaard V, May O, Beauchamp A, Nielsen CV, Wittrup I. LC-REHAB:
randomised trial assessing the effect of a new patient education method–
learning and coping strategies–in cardiac rehabilitation. BMC Cardiovasc
Disord. 2014;14(1):186.

21. Lynggaard V, Nielsen CV, Zwisler A, Taylor RS, May O. The patient education
- learning and coping strategies - improves adherence in cardiac rehabilitation
(LC-REHAB): a randomised controlled trial. Int J Cardiol. 2017;1;236:65-70.

22. Boutron I, Altman DG, Moher D, Schulz KF, Ravaud P, CONSORT NPT Group.
CONSORT statement for randomized trials of nonpharmacologic treatments:
a 2017 update and a CONSORT extension for nonpharmacologic trial
abstracts. Ann Intern Med. 2017;167(1):40–7.

23. The Danish Health Authority 2015. National Clinical Guideline for Cardiac
Rehabilitation. 2015; Available at: www.sst.dk. Accessed 24 Aug 2017.

24. The national labour market authority. DREAM version 36. 2016; Available at:
http://www.dst.dk/da/TilSalg/Forskningsservice/Data/Andre_Styrelser.aspx.
Accessed 24 Jan 2017.

25. Hjollund NH, Larsen FB, Andersen JH. Register-based follow-up of social
benefits and other transfer payments: accuracy and degree of completeness
in a Danish interdepartmental administrative database compared with a
population-based survey. Scand J Public Health. 2007;35(5):497–502.

26. Bech P, Rasmussen N, Olsen LR, Noerholm V, Abildgaard W. The
sensitivity and specificity of the major depression inventory, using the
present state examination as the index of diagnostic validity. J Affect
Disord. 2001;66(2):159–64.

27. StataCorp. Stata Statistical Software: Release 14. College Station. TX:
StataCorp LP; 2015. https://www.stata.com/support/faqs/resources/citing-
software-documentation-faqs/.

28. de Boer AG, Taskila TK, Tamminga SJ, Feuerstein M, Frings-Dresen MHW,
Verbeek JH. Interventions to enhance return-to-work for cancer patients.
Cochrane Database Syst Rev. 2015;9:CD007569.

Bitsch et al. BMC Cardiovascular Disorders  (2018) 18:101 Page 8 of 9

https://doi.org/10.1002/14651858
https://doi.org/10.1161/JAHA.117.006486
http://www.sst.dk
http://www.dst.dk/da/TilSalg/Forskningsservice/Data/Andre_Styrelser.aspx
https://www.stata.com/support/faqs/resources/citing-software-documentation-faqs/
https://www.stata.com/support/faqs/resources/citing-software-documentation-faqs/


29. Craig P, Dieppe P, Macintyre S, Michie S, Nazareth I, Petticrew M, et al.
Developing and evaluating complex interventions: the new medical
research council guidance. BMJ. 2008;337(7676):979–83.

30. WHO. ICF: international classification of functioning, disability and health.
Geneva: WHO; 2001.

31. O’Hagan F. Work, organisational practices, and margin of manoeuver during
work reintegration. Disabil Rehabil. 2017:1–10. https://doi.org/10.1080/
09638288.2017.1383520. [Epub ahead of print].

32. Ruano-Ravina A, Pena-Gil C, Abu-Assi E, Raposeiras S, Hof A, Meindersma EP,
et al. Participation and adherence to cardiac rehabilitation programs. A
systematic review. Int J Cardiol. 2016;223:436–43.

33. WHO. Chapter 4 on rehabilitation. World report on disability. Geneva: World
Health Organization; 2011. p. 325.

34. Stapelfeldt CM, Jensen C, Andersen NT, Fleten N, Nielsen CV. Validation of
sick leave measures: self-reported sick leave and sickness benefit data from
a Danish national register compared to multiple workplace-registered sick
leave spells in a Danish municipality. BMC Public Health. 2012;12(1):661.

35. Statistics Denmark. Education and knowledge. Statistical yearbook. 120th ed.
Copenhagen: Statistics Denmark; 2016. p. 548. pages-136-153

36. World Medical Association Declaration of Helsinki. Ethical principles for
medical research involving human subjects. JAMA. 2013;310(20):2191–4.

37. Central Denmark Region. Disease management program for cardiovascular
diseases, focus on cardiac rehabilitation after myocardial infarction and
severe angina. april ed. Viborg: Central Denmark Region; 2008.

38. Beauchamp A, Worcester M, Ng A, Murphy B, Tatoulis J, Grigg L, et al.
Attendance at cardiac rehabilitation is associated with lower all-cause
mortality after 14 years of follow-up. Heart. 2013;99(9):620–5.

Bitsch et al. BMC Cardiovascular Disorders  (2018) 18:101 Page 9 of 9

https://doi.org/10.1080/09638288.2017.1383520
https://doi.org/10.1080/09638288.2017.1383520

	Abstract
	Background
	Methods
	Results
	Conclusion
	Trial registration

	Background
	Methods
	Design
	Patients and recruitment
	Interventions
	Intervention arm (LC arm)
	Control arm (standard CR)
	Outcomes
	Baseline characteristics
	Statistical methods
	Power calculation

	Results
	Baseline data
	Outcomes
	RTW status at one year
	Comparison of RTW status at one year and RTW during follow up


	Discussion
	Study limitations and strengths

	Conclusion
	Abbreviations
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Competing interests
	Publisher’s Note
	Author details
	References

