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Abstract

Background: Exercise-based cardiac rehabilitation is safe and effective, evidence-based and implemented in
national and international cardiac rehabilitation guidelines. Recent data show a decrease in cardiovascular mortality,
reduced hospital admissions and an overall improvement in quality of life. To maintain positive effects and to prevent
further cardiovascular events a major goal of cardiac rehabilitation is to induce a long-term health behaviour change
and the integration of regular physical activity and exercise training in everyday life. The aim of this study is to evalu-
ate the adherence of cardiac patients to exercise-based programs following rehabilitation phase |Il.

Methods: A nationwide online cross-sectional survey was conducted. All outpatient aftercare providers who offer
sports rehabilitation programs (heart groups) for cardiac patients in Germany were contacted. The questionnaire
comprised 15 questions in five subcategories (general information regarding the outpatient aftercare provider, struc-
ture of rehabilitation sport programs, membership structure, content of heart groups, adherence to exercise-based
programs).

Results: 560 of 2447 outpatient aftercare providers participated in the survey (response rate: 23%). On average, reha-
bilitation sport facilities hosted 2 (IQR 2) heart groups per week, and 23 patients (IQR 30) (61% males; 31% females)
per facility completed rehabilitation sport prescription in 2018. Almost all providers offer follow-up programs on a
self-payer basis after rehabilitation sport prescription ends. Adherence to follow-up programs was at 54% (IQR 65; 55%
males and 50% females). With 60% (IQR 71), patients with a statutory health insurance (mainly pensioners) adhere
slightly more often to a follow-up program compared to privately insured persons (mainly population with a high
income or civil servants) with 50% and significantly more often compared to persons who were insured by the Ger-
man pension fund (covering working population) with only 9% (IQR 89) adherence.

Conclusion: Almost all outpatient aftercare providers offer follow-up programs for cardiac rehabilitation patients
but only half of them actually participate. Younger people (working population) do not adhere sufficiently to sport
and exercise programs following rehabilitation phase Ill. This seems critical to address in terms of achieving long-term
rehabilitation goals.
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Introduction

Exercise-based cardiac rehabilitation is safe and effec-
tive, evidence based and implemented in national and
international cardiac rehabilitation guidelines [1] and
health care [2]. Recent data show a decrease in cardio-
vascular mortality, reduction in hospital admissions
and an overall improvement of quality of life [3, 4]. To
maintain these positive effects and to prevent further
cardiovascular events a major goal of cardiac rehabilita-
tion is to induce a long-term health behaviour change
and an integration of regular physical activity and exer-
cise training in everyday life. The European guidelines
on cardiovascular disease prevention [5] highlight
physical activity as a major goal for cardiovascular pre-
vention. The guidelines recommend ‘@t least 150 min
a week of moderate aerobic PA ... or 75 min a week of
vigorous aerobic PA. or a combination thereof” This is
in line with the “Global recommendations on physical
activity for health” from the World Health Organiza-
tion (WHO) [6].

Coronary heart disease and myocardial infarction
are major health problems in Germany with a lifetime
prevalence of 5.7% in women and 10.4% in men [7].
According to WHO data, ischaemic heart disease is the
number one cause of death worldwide [8].

After a cardiac event, the rehabilitation process
within the German health care system comprises
three different rehabilitation stages: first stage (phase
I) focuses on intensive care and early mobilisation in
the hospital. The second stage (phase II) includes a
3-4 week in- or outpatient cardiac rehabilitation pro-
gram with a focus on improving physical capacity,
disease management and improving quality of life [9].
The goal of rehabilitation phase II is to reintegrate the
patient into the working process or daily life, respec-
tively. To a large extent cardiac rehabilitation phase III
consists of regular exercise-based outpatient aftercare
rehabilitation programs. In these group-based exercise
programs (heart groups) the patients exercise regularly
to improve physical capacity and reduce cardiovascu-
lar risk. The described concept of rehabilitation sports
usually comprises exercises to improve body concep-
tion, functional gymnastics, strength and endurance
training, as well as educational measures to integrate
physical activity into daily routine [10, 11].

In Germany, every patient has the right to participate
in these structured exercise-based outpatient aftercare
programs. Only skilled rehabilitation trainers who must

be licensed and listed either by the German Society of
Cardiovascular Prevention and Rehabilitation (DGPR)
or the German Handicapped Sports Association (DBS)
can offer these “heart groups” Patients should exercise
1-2 times a week for at least 60 min. under surveillance
of a physician. Heart group participation is usually pre-
scribed by a physician and costs are covered by social
insurance agencies. A prescription typically comprises
90 training sessions within 24 months.

Depending on age and working ability of the patient
either (statutory) health insurances, the German pension
fund or private health insurances (e.g. patients with a
higher income, self-employed, civil servants) have to pay
for this service. For the majority of the working popula-
tion the German pension fund and for pensioners the
(statutory) health insurances cover rehabilitation costs.

According to data of the DGPR some 9000 heart groups
with a total of about 180,000 cardiac patients exist in the
German outpatient aftercare setting [12].

What is so far unknown is how many patients continue
with regular physical training following rehabilitation
phase III, after prescription and cost coverage for reha-
bilitation sport ends.

Therefore, the aim of this study is to evaluate the long-
term adherence of cardiac patients to exercise-based pro-
grams following rehabilitation phase III.

Methods

Participants

The study was conducted as a nationwide cross-sectional
online survey among outpatient aftercare providers for
rehabilitation sports. For this reason, all available e-Mail
addresses of outpatient rehabilitation providers in Ger-
many who are certified and listed at the DGPR or DBS
websites were systematically collected. The analyses are
based on aggregated data which were provided by the
aftercare providers. No individual data was collected.

Questionnaire

The questionnaire comprised 15 questions and was
grouped in five subcategories. (1) General information
about the outpatient aftercare provider (2) structure of
rehabilitation sport programs (3) membership structure
(4) content of heart groups and follow-up programs (5)
adherence to follow-up programs. The main focus of
the questionnaire was to analyse the adherence of car-
diac patients to follow-up programs. For this reason,
all providers were asked how many of their patients did
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participate in a sport or fitness program after prescrip-
tion for rehabilitation sports (heart groups) ends in 2018.

The questionnaire was implemented in the online soft-
ware SosciSurvey [13]. Prior to the main survey, a pre-
test (2 weeks) was conducted to test comprehension,
consistency, and filtering of the online questionnaire.
Additionally, two independent experts in the field of car-
diac rehabilitation reviewed the content and feasibility of
the questionnaire.

The main survey was rolled out on January 7th, 2020.
All outpatient aftercare providers who offer sports reha-
bilitation programs (heart groups) for cardiac patients
in Germany were contacted via email and were invited
to participate in the survey. The survey was online for
45 days. Three reminders were sent via E-Mail to increase
participation rate.

Statistical analysis

Data were collected electronically via SosciSurvey [13]
and checked for plausibility. Due to the data not being
normally distributed, non-parametric test procedures
(Kruskal Wallis Test) were used for group comparisons.
A multivariable logistic regression model was applied to
test for a relationship between overall adherence to exer-
cise programs (dependent variable) and the size of the
outpatient-aftercare providers (number of members),
diversity of follow-up (number of different follow-up
programs) and costs of the follow-up programs as inde-
pendent variables. All analyses were performed with
the statistical software package SPSS (IBM SPSS Statis-
tics 25). p<0.05 was considered to indicate statistical
significance.

Results
Overall, 560 of 2447 outpatient aftercare providers par-
ticipated in the survey (response rate: 23%). On average,
rehabilitation sport facilities provided 2 (IQR 2) heart
groups per week and most facilities (70%) offer rehabilita-
tion sport programs for other diseases in addition to car-
diovascular diseases. For descriptive analysis see Table 1.
With 96%, most outpatient aftercare providers indi-
cate gymnastics as a main training aspect of their heart
groups, followed by relaxation/stretching (87%) and
endurance training/games (86%).

Structure of the follow-up programs

Almost all (98%) outpatient aftercare providers who
participated in the survey offer follow-up programs
after prescription for rehabilitation sport ends. These
follow-up programs are offered on a self-payer basis
and address mainly (85%) the same aspects as the
heart groups (e.g. gymnastics, endurance training).
On average, providers offer four different (IQR 3)
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Table 1 Characteristics of outpatient aftercare providers for
exercise base cardiac rehabilitation who participated in the
survey (N=560)

Characteristic Outpatient-
aftercare
providers

Contacted providers [N] 2447

Response rate [N, %] 560 (23)

Number of members per provider [median, IQR] 621 (1286)

Provider foundation [yrs. £ SD] 25412

Number of “heart groups” per week [median, IQR] 2(2)

Other rehabilitation sports groups 70

(e.g. orthopaedic or metabolic disease) [ %)]

exercise-based follow-up programs for heart patients.
These include: gymnastics, endurance training, relax-
ing/stretching, strength training or bicycle ergom-
etry. Costs for follow-up programs were 14+13 €
(mean 4 SD) per month.

Completion of prescription and adherence

to exercise-based follow-up programs

On average 23 (IQR 30) cardiac patients (61% men) per
outpatient aftercare provider completed rehabilitation
sport prescription in 2018. The overall adherence to
sport and exercise in terms of participation in a follow-
up program was 54% (IQR 65) after prescription and
cost coverage for rehabilitation sport ends with no sex
specific difference. Whereas adherence to a follow-up
program according to health insurance status of the
patients show large differences between the insurance
groups. Potentially younger, working patients whose
costs for rehabilitation sport were covered by the Ger-
man pension fund (GPF) show the lowest adherence to
sport and exercise with an average participation rate
of 9%. Rather older and non-working persons (mostly
pensioners) whose costs were covered by statutory
health insurances (SHI) or a private health insurance
(PHI) show significantly higher participation rates of
60% and 50%, respectively compared to the GPF group.
Detailed results are shown in Table 2.

The multivariable logistic regression analysis to test
for potentially predictive factors (outpatient aftercare
provider size, number of follow-up programs, costs)
affecting the overall adherence revealed no associa-
tion between dependent and independent variables
(R>=0,034, p=0.537). Effect measures for outpatient
aftercare size were OR 1.00 (95% CI 1.00-1.00) for
number of follow-up programs OR 0.95 (95% CI 0.76—
1.18) and costs OR 0.99 (95% CI 0.97-1.02).
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Table 2 Adherence to sport and exercise according to health insurance status of cardiac patients who completed rehabilitation sports

prescription in 2018 (N=279)

insurance status [N=99] [%] median (IQR) test statistic Standard error p-value**
statutory health insurance (SHI) 60 (71)

private health insurance (PHI) 50 (100)

German pension fund (GPF) 9 (89)

*GPF —PHI — 625 15.7 0.000
*GPF-SHI — 872 14.5 0.000
*PHI-SHI 24.7 155 0.331

*Kruskal Wallis test for group comparison
**Significance level 0.05 with Bonferroni-correction

Discussion

The main finding of this study is, that even though almost
all outpatient aftercare providers offer follow-up pro-
grams for cardiac rehabilitation patients, only half of the
patients are successfully transferred to those programs
after prescription and cost coverage ends. It also means
that only half of the cardiac rehabilitation patients are
transferred to long-term activation in terms of adherence
to physical activity and exercise.

Next to an overall low adherence, our data show a huge
difference in the participation in follow-up exercise-
based programs according to the patients’ insurance
status. The Germany pension fund covers the costs for
most of the working population (usually <66 years) and
the statutory health insurances cover the costs for most
of the older non-working (retired) population. The huge
difference in the adherence to sport and exercise pro-
grams between the insurance and age groups may be
partly explained by a lack of time in the working popu-
lation (pension fund adherence was at 9% vs. statutory
health insurance adherence was 60%) and a probably not
adequate program structure for the target group. So far,
previous studies mostly investigated early drop out and
non-attendance in phase II rehabilitation. Gaalema et al.
[14] identified current smoking, lower socioeconomic
status, younger age and non-surgical diagnosis as robust
predictors for lower attendance rates whereas older age
(65 years and older) was a strong predictor in higher
attendance of cardiac rehabilitation sessions [14]. These
results are in line with our results of low attendance rates
in younger age groups. Another study of Mikkelsen et al.
[15] came to a similar conclusion that (younger) age,
family status and employment play a major role in non-
attendance in cardiac rehabilitation due to lack of time
[15]. As described before, there are only a few studies
available which focus on predictors for successful adher-
ence to cardiac rehabilitation in phase III and many of
those studies are not directly comparable because of dif-
ferences in program content and design [16].

Wieczorrek et al. found similar results according to
the overall adherence of cardiac rehabilitation phase
IIT as we did. They compared a standard heart group
to a Tai-Chi based program. The adherence in both
groups was similar, with 50% for the Tai-Chi based
program and 48% for the standard heart group [17].
In the CARO II study (Cardiac Rehabilitation Out-
come) Dohnke et al. analysed the correlation of (low)
participation and motivation in rehabilitation phase III
by the HAPA model (health action process approach)
[18]. The HAPA model ranks patients as non-intend-
ers, intenders or actors by differences in social-cogni-
tive factors via questionnaires. In the CARO II study
results, 6 and 12 months after rehabilitation phase II
revealed 56% non-intenders, 13% intenders and 31%
actors. The authors concluded that the psychological
state of the patients seems to play a major role in their
participation and their motivation for long-term pro-
gram adherence and therefore should be considered in
secondary prevention.

To achieve long-term change of health behaviour in
cardiac patients and maintain and improve quality of
live adherence to regular physical activity is necessary
[3, 4]. This is well described in national S3 guidelines
for cardiac rehabilitation [1] as well as in the 2020 ESC
European guidelines on sports cardiology and exer-
cise [19]. The German concept of exercise-based heart
groups in the rehabilitation phase III is a cornerstone
of the effort to achieve this goal. Based on the guide-
lines exercise-based cardiac rehabilitation (phase III)
should address different types of activities e.g. exer-
cises improving body conception, functional gymnas-
tics, strength and endurance training, coordination and
the recommendation to be physically active doing self-
organized exercise [20]. These contents match with the
results of our study. Almost all heart group providers
offer activities according to the guidelines like gymnas-
tics and/or endurance training. Price et al. reviewed dif-
ferent international guidelines for cardiac rehabilitation
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exercise programs and concluded that aerobic endur-
ance training is the basis of exercise therapy in cardiac
rehabilitation, but the intensity varies between national
recommendations, and resistance training should
be implemented more often, as well [21]. A study of
Gabrys et al. recently analysed the adherence to phase
IIT cardiac rehabilitation programs in association to
mortality and working capacity. Patients who partici-
pated in exercise-based phase III rehabilitation pro-
grams showed reduced mortality rates and a reduced
loss in working capacity [22].

One advantage for future exercise-based cardiac
rehabilitation programs could be a more personalized
approach [23, 24] e.g. a gender-specific program struc-
ture to achieve better acceptance and higher adherence
rates in the target group [25, 26]. Results indicate a better
acceptance in women who participate in special women
programs compared to mixed gender programs [27, 28].
Maybe this could also improve adherence to exercise-
based secondary heart prevention in women.

According to our analysis we could not find any pre-
dictive factors of outpatient aftercare provider structure
influencing the adherence to exercise and fitness in the
target group.

A loss of almost 50% of cardiac patients after cost cov-
erage for rehabilitation sport ends seems critical in terms
of achieving long-term rehabilitation goals. Especially
when we know that only a minority of 9.7% to 22.5% of
cardiac patients are successfully referred to rehabilitation
sport programs (heart groups) following rehabilitation
phase II [29].

Strengths and limitations
A strength of the study is that all outpatient aftercare
providers who offer heart groups for cardiac patients in
Germany were identified and invited to participate in the
survey. This is as far as we know the largest survey among
outpatient aftercare providers in Germany.

Unfortunately, our data give no information regard-
ing whether patients exercise in self-organized or home-
based programs. Data was collected on an aggregated
level from outpatient aftercare providers, and we have
no information about participants on an individual basis.
The survey was filled out by employees of the outpatient
aftercare providers. Therefore, information regarding
predictive factors of (low) participation rate is limited to
external factors of the outpatient aftercare providers and
not available for each individual separately.

Further research using individual data is needed to
investigate predictive factors and to adapt existing pro-
grams in order to improve adherence to exercise-based
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cardiac rehabilitation programs. To address these limi-
tations a nationwide patient-based survey would be the
method of choice. Health insurance companies usually
ask their patients about their satisfaction with the reha-
bilitation process from time to time. This could be a
good starting point for future collaborative health ser-
vice research.

Conclusion

Although almost all outpatient-aftercare providers who
completed the survey (response rate: 23%) offer follow-
up programs for cardiac rehabilitation patients, only
half of them actually participate. In particular, younger
patients do not adhere sufficiently to sport and exercise
following rehabilitation phase III. This seems critical in
terms of achieving long-term rehabilitation goals in this
population.

Abbreviations

DBS: German Handicapped Sports Association; DGPR: German Society of
Cardiovascular Preventions and Rehabilitation; GPF: German pension fund;
PHI: Private health insurance; SHI: Statutory health insurance.

Acknowledgements

We would like to acknowledge Nicola Beilhack, Jasmin Beer and Niklas Lange
for their work helping to prepare the questionnaire and collect the contacts of
the aftercare providers, Marcel Werner and Jana Berkholz as experts in the field
of cardiac rehabilitation. Thank you to all outpatient rehabilitation providers
participated this survey.

Author contributions

CL, AK, CK, LR, and DN collected data of the outpatient aftercare providers
and designed the questionnaire. NT and LG finalized and implemented the
questionnaire, analysed the data and wrote the manuscript. All authors read
and approved the final manuscript.

Funding

Open Access funding enabled and organized by Projekt DEAL. This study has
received no funding. Open Access funding enabled and organized by Project
DEAL.

Availability of data and materials
The dataset used and analysed during the current study is available from the
corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate

The analyses did not use individual data. Rehabilitation sport providers were
informed about study design and content. With filling out the questionnaire,
all providers agreed to analyse data for scientific purposes and gave consent
to publish anonymized results. In this case ethics approval was not applicable
and an exemption of the ethics committee of the University of Applied Sci-
ences for Sport and Management Potsdam was granted.

Consent for publication
Not applicable. We used aggregated data which were provided by aftercare
facilities. No individual data was collected nor analysed.

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



Tilgner et al. BMC Sports Science, Medicine and Rehabilitation

Received: 22 June 2021 Accepted: 26 October 2022
Published online: 08 November 2022

References

1.

S3—Leitlinie zur kardiologischen Rehabilitation (LL-KardReha) im
deutschsprachigen Raum Europas, Deutschland, Osterreich, Schweiz
(D-A-CH), Langversion—Teil 1, 2019 AWMF Registernummer: 133/001,
www. awmf. org.

Abreu A, Pesah E, Supervia M, Turk-Adawi K, Bjarnason-Wehrens B, Lopez-
Jimenez F, et al. Cardiac rehabilitation availability and delivery in Europe:
how does it differ by region and compare with other high-income coun-
tries?: Endorsed by the European Association of Preventive Cardiology.
Eur J Prev Cardiol. 2019;26(11):1131-46.

Anderson L, Oldridge N, Thompson DR, Zwisler AD, 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):1-12.
Ambrosetti M, Abreu A, Corra U, Davos CH, Hansen D, Frederix |, Iliou MC,
Pedretti RF, Schmid JP, Vigorito C, Voller H, Wilhelm M, Piepoli MF, Bjarna-
son-Wehrens B, Berger T, Cohen-Solal A, Cornelissen V, Dendale P, Doeh-
ner W, Gaita D, Gevaert AB, Kemps H, Kraenkel N, Laukkanen J, Mendes M,
Niebauer J, Simonenko M, Zwisler AO. u Secondary prevention through
comprehensive cardiovascular rehabilitation: from knowledge to imple-
mentation. 2020 update a position paper from the Secondary Prevention
and Rehabilitation Section of the European Association of Preventive
Cardiology. Eur J Prev Cardiol. 2020,2020(28):460-95.

Piepoli MF, Hoes AW, Agewall S, Albus C, Brotons C, Catapano AL, et al.
2016 European guidelines on cardiovascular disease prevention in clinical
practice. Eur Heart J. 2016;37(29):2315-81.

World Health Organization (WHO). Global recommendations on physical
activity for health. Switzerland: WHO Library Cataloguing-in-Publication
Data; 2010.

GoBwald A, Schienkiewitz A, Nowossadeck E, Busch MA. Prevalence of
myocardial infarction and coronary heart disease in adults aged 40-79
years in Germany: results of the German Health Interview and Examina-
tion Survey for Adults (DEGST) [in German]. Bundesgesundheitsblatt
Gesundheitsforschung Gesundheitsschutz. 2013;56(5-6):650-5.

World Health Organization (WHO). Top 10 causes of death. 2018. Avail-
able from: https://www.who.int/news-room/fact-sheets/detail/the-top-
10-causes-of-death. Accessed 3 Nov 2020.

Corr U, Carré F, Heuschmann P, Hoffmann U, Verschuren M, Halcox J, et al.
Secondary prevention through cardiac rehabilitation: physical activity
counselling and exercise training. Eur Heart J. 2010;31(16):1967-76.

Del Pozo-Cruz B, Carrick-Ranson G, Reading S, Nolan P, Dalleck LC. The
relationship between exercise dose and health-related quality of life with
a phase Il cardiac rehabilitation program. Qual Life Res. 2018;27(4):993-8.
Bjarnason-Wehrens B, Held K, Karoff M. Heart groups in Germany—cur-
rent situation and prospects [in German]. Herz. 2006;31(6):559-65.

Guha M. Deutsche Gesellschaft fir Pravention und Rehabilitation. Dia-
betes, Stoffwechsel und Herz. 2016,25(6):364-5. Available from: https://
www.dgpr.de/publikationen/multimedia-broschuere/. Accessed 3 Nov
2020.

Leiner DJ. SoSci Survey (Version 3.1.06) [Computer software]. 2020. Avail-
able at https://www.soscisurvey.de. Accessed 30 Oct 2020.

Gaalema DE, Savage PD, Rengo JL, Cutler AY, Elliott RJ, Priest JS, Higgins
ST, Ades PA. Patient characteristics predictive of cardiac rehabilitation
adherence. J Cardiopulm Rehabil Prev. 2017,37(2):103-10.

Mikkelsen T, Korsgaard Thomsen K, Tchijevitch O. Non-attendance and
drop-out in cardiac rehabilitation among patients with ischaemic heart
disease. Dan Med J. 2014;61(10):4919.

Ozemek C, Squires RW. Enrollment and adherence to early outpatient
and maintenance cardiac rehabilitation programs. J Cardiopulm Rehabil
Prev.2021,41(6):367-74.

Wieczorrek G, Weber U, Wienke A, Egner E, Schréder J, Vogt A, et al.
Adherence to phase Il cardiac rehabilitation programs: a prospective,
randomized comparison between a conventionally conducted program
and a Tai Chi-based program [in German]. Sportverletz Sportschaden.
2016;30(2):95-100.

(2022) 14:191 Page 6 of 6

18. Dohnke B, Nowossadeck E, Miller-Fahrnow W. Motivation and participa-
tion in a phase Ill cardiac rehabilitation programme: an application of the
health action process approach. Res Sport Med. 2010;18(4):219-35.

19. Pelliccia A, Sharma S, Gati S, Back M, Borjesson M, Caselli S, et al. 2020 ESC
guidelines on sports cardiology and exercise in patients with cardiovas-
cular disease. Eur Heart J. 2021;42(1):17-96.

20. Herzgruppe. Positionspapier der DGPR. Sonderdruck, Koblenz, Februar
2013 Available from: https://www.dgpr.de/fileadmin/files/DGPR/Leit|
inien/Positionspapier_Herzgruppe__DGPR_2013.pdf. Accessed 5 Nov
2020.

21. 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;23(16):1715-33.

22. Gabrys L, Soff J, Thiel C, Schmidt C, Swart E, Peschke D. Exercise-based
cardiac rehabilitation: secondary data analyses of mortality and working
capacity in Germany, 2010-2017. Sports Med Open. 2021;7(1):88.

23. Gevaert AB, AdamsV, Bahls M, Bowen TS, Cornelissen V, Dérr M, Hansen
D, Kemps HM, Leeson P, Van Craenenbroeck EM, Krénkel N. Towards a
personalised approach in exercise-based cardiovascular rehabilitation:
how can translational research help? A‘call to action”from the Section on
Secondary Prevention and Cardiac Rehabilitation of the European Asso-
ciation of Preventive Cardiology. Eur J Prev Cardiol. 2020;27(13):1369-85.

24. Clark AM, King-Shier KM, Spaling MA, Duncan AS, Stone JA, Jaglal SB, et al.
Factors influencing participation in cardiac rehabilitation programmes
after referral and initial attendance: qualitative systematic review and
meta-synthesis. Clin Rehabil. 2013;27(10):948-59.

25. Hartel U. Gender issues in the epidemiology of cardiovascular diseases [in
German]. Ther Umsch. 2007;64(6):297-304.

26. Rao A, Hons BN, Newton PJ, Digiacomo M, Hickman LD, Hwang C, et al.
Optimal gender-specific strategies for the secondary prevention of
heart disease in women: a systematic review. J Cardiopulm Rehabil Prev.
2018;38(5):279-85.

27. Bjarnason-Wehrens B, Grande G, Loewel H, Voller H, Mittag O. Gender-
specific issues in cardiac rehabilitation: do women with ischaemic heart
disease need specially tailored programmes? Eur J Cardiovasc Prev
Rehabil. 2007;14(2):163-71.

28. Andraos C, Arthur HM, Oh P, Chessex C, Brister S, Grace SL. Women's
preferences for cardiac rehabilitation program model: a randomized
controlled trial. Eur J Prev Cardiol. 2015;22(12):1513-22.

29. Gabrys L, Schmidt C. Prescription and utilization of sports therapy pro-
grams following cardiac rehabilitation 2006-2013 [in German]. Rehabilita-
tion (Stuttg). 2020,59(1):42-7.

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

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions . BMC



https://www.who.int/news-room/fact-sheets/detail/the-top-10-causes-of-death
https://www.who.int/news-room/fact-sheets/detail/the-top-10-causes-of-death
https://www.dgpr.de/publikationen/multimedia-broschuere/
https://www.dgpr.de/publikationen/multimedia-broschuere/
https://www.soscisurvey.de
https://www.dgpr.de/fileadmin/files/DGPR/Leitlinien/Positionspapier_Herzgruppe__DGPR_2013.pdf
https://www.dgpr.de/fileadmin/files/DGPR/Leitlinien/Positionspapier_Herzgruppe__DGPR_2013.pdf

	Adherence to exercise and fitness following exercise-based outpatient cardiac rehabilitation: a cross-sectional survey for Germany
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Introduction
	Methods
	Participants
	Questionnaire
	Statistical analysis

	Results
	Structure of the follow-up programs
	Completion of prescription and adherence to exercise-based follow-up programs

	Discussion
	Strengths and limitations
	Conclusion
	Acknowledgements
	References


