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Abstract

Background: Chronic heart failure requires a complex treatment regimen on a life-long basis. Therefore,
self-care/self-management is an essential part of successful treatment and comprehensive patient education is
warranted. However, specific information on program features and educational strategies enhancing treatment
success is lacking. This trial aims to evaluate a patient-oriented and theory-based self-management educational
group program as compared to usual care education during inpatient cardiac rehabilitation in Germany.

Methods/Design: The study is a multicenter cluster randomized controlled trial in four cardiac rehabilitation clinics.
Clusters are patient education groups that comprise HF patients recruited within 2 weeks after commencement of
inpatient cardiac rehabilitation. Cluster randomization was chosen for pragmatic reasons, i.e. to ensure a sufficient
number of eligible patients to build large-enough educational groups and to prevent contamination by interaction
of patients from different treatment allocations during rehabilitation. Rehabilitants with chronic systolic heart failure
(n =540) will be consecutively recruited for the study at the beginning of inpatient rehabilitation. Data will be
assessed at admission, at discharge and after 6 and 12 months using patient questionnaires. In the intervention
condition, patients receive the new patient-oriented self-management educational program, whereas in the
control condition, patients receive a short lecture-based educational program (usual care). The primary outcome

is patients’ self-reported self-management competence. Secondary outcomes include behavioral determinants and
self-management health behavior (symptom monitoring, physical activity, medication adherence), health-related
quality of life, and treatment satisfaction. Treatment effects will be evaluated separately for each follow-up time
point using multilevel regression analysis, and adjusting for baseline values.

Discussion: This study evaluates the effectiveness of a comprehensive self-management educational program

by a cluster randomized trial within inpatient cardiac rehabilitation in Germany. Furthermore, subgroup-related
treatment effects will be explored. Study results will contribute to a better understanding of both the effectiveness
and mechanisms of a self-management group program as part of cardiac rehabilitation.

Trial registration: German Clinical Trials Register: DRKS00004841; WHO International Clinical Trials: = DRKS0000484 1
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Background

Chronic heart failure (HF) is a common, costly, disabling,
and fatal medical condition encountered by a wide range of
health care professionals in both primary and secondary
care [1]. It is an illness that requires a complex treatment
regimen over a life-long period. Therefore, self-care man-
agement/self-management is an essential part of successful
treatment of patients with HF [2-6]. Meta-analyses/reviews
provide evidence for the effectiveness of self-management
interventions and patient education for HF-patients regard-
ing knowledge, self-efficacy, self-management behavior,
health-related quality of life, hospitalization and mortality
e.g. [7-12]. However, studies show methodological short-
comings and further research is needed to determine inde-
pendent effects of self-management interventions as well as
different combinations of interventions [9].

Barlow and colleagues [13] described self-management
as ,the individual’s ability to manage symptoms, treat-
ment, physical and psychosocial consequences and life-
style changes inherent in living with a chronic condition,
to effect the cognitive, behavioral and emotional re-
sponses necessary to maintain a satisfactory quality of
life, so a dynamic and continuous process of self-
regulation is established”. For HF patients, essential edu-
cational topics that should be covered include definition
and aetiology, symptoms and signs, pharmacological
treatment, risk factor modification, diet and exercise
recommendations, sexual activity, immunization, sleep
and breathing disorders, adherence, psychosocial as-
pects and prognosis, each associated with certain skills or
self-management behaviors [3,5]. Thus, the focus on
knowledge and providing information alone may not be
sufficient, and guidelines recommend comprehensive HF
education and counseling targeting skills and behavior
[3-5]. Important research questions are evaluation of tai-
lored programs, which includes specific educational strat-
egies, identifying risk groups for poor self-care and
effectiveness of innovative communication methods [4].

Generally, management of HF should be multi-
professional and comprises several health care settings [14].
German guidelines recommend cardiac rehabilitation
(CR) in particular for patients with HF caused by cor-
onary heart disease or hypertension associated with
specific educational needs and life-style changes [2].
CR in Germany [15] is predominantly offered as com-
prehensive inpatient treatment with a regular duration
of three weeks. It is accessible for patients with myo-
cardial infarction, surgery or catheter-based interven-
tions after discharge from acute hospital care or
patients with a chronic course of the disease and sub-
sequent functional impairment. Although patient edu-
cation is an essential part of CR [16] for HF, at the
time of the conception of the study few standardized
[17,18] and no evaluated educational group programs
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have been available for routine use so far. Moreover,
many German patient education programs still lack cer-
tain quality requirements, such as the use of manuals,
patient-oriented didactics, small-group format and evalu-
ation of effectiveness [19,20]. Furthermore, theory-based
techniques to foster health behaviors [21,22] are only
rarely employed. In addition, few studies have compared
different educational approaches applied within a multi-
disciplinary rehabilitation program in an inpatient setting
e.g. [23-27]. Overall, further studies are needed to explore
the effects of patient education programs, specific educa-
tional techniques and subgroups of patients who benefit
most.

Objectives

The aim of our study is to evaluate the short-, inter-
mediate and long-term effects of a patient-oriented self-
management educational group program as compared
with a usual care program for HF patients receiving in-
patient medical rehabilitation.

We hypothesize that the self-management education
program is superior to usual care regarding self-reported
self-management competence (primary outcome). In
addition, we expect superior effectiveness of the new
program regarding several self-management behaviors,
such as symptom monitoring, physical activity, and
medication adherence, as well as health-related quality
of life and treatment satisfaction (secondary outcomes).

Moreover, moderator effects of (1) gender, (2) age, (3)
education, and (4) type of rehabilitation - cardiac re-
habilitation within 14 days after an acute cardiac index
event (aCR) versus cardiac rehabilitation during the
chronic course of disease without recent acute index
event (cCR) - will be explored.

Methods/Design

Study design and data collection

The study is a multicenter cluster randomized controlled
trial in four cardiac rehabilitation clinics. Clusters are
patient education groups that comprise HF patients
recruited within 2 weeks after commencement of in-
patient CR. Participants will be recruited consecutively.
In the intervention group (IG), patients will receive the
new patient-oriented self-management educational pro-
gram, whereas in the control group (CG), patients will
receive a short lecture program (usual care).

Data will be assessed at admission (t1) and three follow-
ups, i.e. discharge (t2) and after 6 (t3) and 12 months (t4)
using standardized patient questionnaires. Figure 1 shows
the study protocol diagram.

Cluster randomization was chosen for pragmatic rea-
sons, i.e. to ensure a sufficient number of eligible pa-
tients to build large-enough educational groups, to protect
the blindness of the sample and prevent contamination by
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Figure 1 Study protocol diagram of data collection processes.

interaction of patients from different treatment allocation
during rehabilitation.

Ethical aspects

The study conformed to the principles outlined in the
Declaration of Helsinki (http://www.wma.net/en/30pub-
lications/10policies/b3/17c.pdf) and was approved by
the Ethics Committee of the Faculty of Medicine,
University of Wiirzburg on 19 April 2011 (reference
number: 60/11). Participation in the study is voluntary
and based on written informed consent. Eligible pa-
tients will be informed about all relevant aspects of
the study at the beginning of rehabilitation. Further-
more, they are informed of the right to refuse to par-
ticipate or to withdraw consent to participate at any
time without reprisal.

Participants

Eligibility criteria for participants are a diagnosis of
chronic systolic heart failure (ICD-10: I50), left ventricular
ejection fraction (LVEF) of 40 or less, and New York Heart
Association functional classification (NYHA) of class II or
III. Exclusion criteria are acute events of decompensation,
cognitive impairment, inadequate German language abil-
ity, and severe visual or hearing impairment.

All participants admitted to the rehabilitation clinic
during defined time periods (algorithm defined for each
clinic) will be eligible for building a cluster (education
group), with a minimum of 3 participants per group as a
prerequisite.

Intervention

German inpatient multidisciplinary CR [15] includes
medical treatment, exercise therapy/physical training,
health education, psychological support, relaxation, and
social counseling and comprises 3 weeks on average. In
this trial, a self-management group program is compared
to a basic medical lecture (usual care).

Intervention group (IG). Patients in the intervention
condition will receive a self-management educational
program “Curriculum Heart Failure” (for details see
Additional file 1) that consists of 5 patient-oriented,
interactive sessions of either 60 or 75 minutes each,
which are provided in small groups of a closed format
(15 participants or less). The program is manual-based
and interdisciplinary with sessions led by a physician, a
nurse, a psychologist and a physiotherapist, respectively.
In each session, patients are actively involved in the edu-
cational process using a combination of didactic methods
(short lectures, group discussions, practice, partner work
and individual work). Didactic materials include presenta-
tions, flipcharts, and two patient booklets (educational
booklet with HF information and worksheets, symptom-
monitoring diary for twelve months). Contents of the
lessons include HF illness and treatment knowledge (e.g.
aetiology, symptoms and signs, diagnostics, treatment
options such as non-surgical device treatment, surgery,
and medication) with regard to individual information
needs of the participants. Furthermore, the program
focuses on self-management behaviors (e.g. dietary restric-
tions, attention to deterioration signs/symptoms, daily
weight and blood pressure monitoring) and medication
adherence. To promote physical activity, theory-based
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intervention techniques [21] are applied (e.g. action and
coping planning, self-monitoring). Additionally, illness
related problems in everyday life and signs of emotional
distress with regard to HF and coping strategies are
discussed.

The patient education program was developed by an
interdisciplinary group of health professionals (members
of the patient education workgroup of the German Soci-
ety for Prevention and Rehabilitation of Cardiovascular
Diseases, DGPR) and scientists with regard to previous
work e.g. [17,18,27]. Both topics and didactics incorpor-
ate research evidence, guidelines, and quality criteria for
patient-oriented educational programs. Patient accept-
ance and manual-based feasibility were verified in a pre-
test of 8 groups (2 in each participating clinic). Patients
and trainers evaluated the education program with short
standardized questionnaires directly after each session.
Additionally, some sessions were observed and rated.
Overall, results showed high acceptance and good feasi-
bility. Based on open responses, small modifications
were made to optimize the manual, intervention tech-
niques and materials.

Control group (CG). Control condition is one lecture
of basic medical education given by a physician with
duration of about 60 minutes. Information is mostly
presented in a vertical manner. Contents include basic
HF illness information on aetiology, symptoms and
signs, pharmacological treatment, non-surgical device
treatment, surgery, and self-management recommenda-
tions (e.g. symptom monitoring and health behavior).
Patients will receive three handouts which comprise
main information on HF, and worksheets to list own
medications as well as to monitor weight and blood
pressure.

Table 1 Outcomes, measures, assessment
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Outcomes and measurements

We evaluate the effect of the patient education program
on patient-reported self-management outcomes as well
as health-related quality of life and treatment satisfac-
tion. Therefore, all outcomes pertain to the individual
level. The primary outcome is patients’ subjective self-
management competence. Secondary outcomes include
behavioral determinants and self-management health be-
havior (symptom monitoring, physical activity, medica-
tion adherence), health-related quality of life, and
treatment satisfaction. Outcomes are assessed by stan-
dardized, validated measures. To assess symptom moni-
toring/control, a new measure will be developed based
on existing instruments [28] and program-content. For
details on outcomes, questionnaires and measurement
points, see Table 1.

Additionally, sociodemographic parameters (e.g. gen-
der, age, marital status, education, occupation), as well
as depression and anxiety (Patient Health Questionnaire,
4 item version PHQ-4 [37]), social support (ENRICHD
Social Support Inventory ESSI [38]), smoking, and
hospitalization after rehabilitation will be assessed. Med-
ical data (e.g. diagnosis, NYHA, LVEF) will be provided
by the attending physician.

Sample size

We calculated the sample size based on expected effect
size, power, and design effect (intracluster correlation,
expected average cluster size [39]).

Sample size was powered to detect small to medium
effects in the primary outcome in short-, intermediate
and long-term (d=0.3, 2-sided a=0.05, 1-p = 0.8).
Therefore, 352 persons were required. Furthermore, an
intraclass correlation coefficient ICC of 0.02 and an

Outcomes Measures

Assessment
t1 2 t3 t4

Self-management competence
(primary outcome)

Health education impact questionnaire heiQ, German version [29]. Subscales Self-monitoring X X X X
and insight, Skill and technique acquisition

Kansas City Cardiomyopathy Questionnaire KCCQ, German version [30]. Subscale self-efficacy X X X X

Determinants of behavior:

Intention, action and coping HAPA-scales [31,32]

planning, action control
Medication beliefs

Self-management behavior:

Beliefs about Medicine Questionnaire BMQ-D [33], German version X X X X

Symptom control Questionnaire will be developed by our research group X — X X
Physical activity Godin Leisure-Time Exercise Questionnaire [34], German modified version X — X X
Medication adherence Medication Adherence Report Scale MARS-D, German version [35] X - X X
Health-related quality of life Kansas City Cardiomyopathy Questionnaire KCCQ, German version [30] X X X X
(disease specific)

Treatment satisfaction Short questionnaire developed by our research group [36] - X - -

t1 indicates admission to rehabilitation; t2, discharge from rehabilitation; t3, 6 months after rehabilitation; t4, 12 months after rehabilitation.
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average cluster size of 10 was assumed, resulting in a de-
sign effect of 1.18. By multiplication of the design effect
and sample size without cluster effect, a necessary sam-
ple size of 208 patients in each group was obtained.
Overall, we want to include 540 participants, based on
an estimated drop-out of about 20%.

Power analyses comprise multiple uncertainties, i.e.
ICC, actual cluster sizes, and effect sizes for primary and
secondary outcomes. As the magnitude of the ICC varies
with the venue of the trial and outcomes, no exact esti-
mation of the ICC was possible because of the lack of
data from previous studies reporting on ICC for psycho-
logical, behavioral and health outcomes for educational
group clusters within inpatient medical rehabilitation.
Table 2 shows an overview of possible parameter values
(ICC, cluster size). Furthermore, power to detect smaller
between-group effects on the secondary outcomes may
be too low; thus, effect sizes will be reported throughout.
For secondary outcomes, no adjustment for multiple
tests is planned.

Randomization and allocation concealment

Clusters are randomly assigned to the two treatment
conditions using a computer-generated list of random
numbers. Randomization is performed by a scientific as-
sistant of the research institute (central randomization
per phone or e-mail) guarantying allocation concealment
until a cluster has been recruited.

HF patients will be recruited at admission to inpatient
CR and allocated to the next education group (cluster).
Interventions will be performed every two weeks.
Randomization results for the clusters will be communi-
cated to the study assistants in each clinic per phone or
e-mail only after building of a group and about two days
before the intervention starts. Thus, patients will be
recruited by physicians masked to later intervention al-
location of the respective clusters.

Blinding

Patients will be blind to the allocated study arm. Edu-
cational staff cannot be blinded due to their active
role in treatment. Further therapeutic staff of the re-
habilitation treatment may be blind to the allocated
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Statistical methods

All statistical analyses will be performed using SPSS for
Windows. Prior to analysis, missing patterns will be ex-
plored. Missing data in accordance with missing at ran-
dom (MAR) assumptions will be imputed using a
multiple imputation procedure. Missing values due to
drop-out will be analyzed by pair-wise deletion. Non-
response-analyses and drop-out-analyses will be carried
out by independent group comparisons using ¢ tests for
continuous variables.

The analysis of the primary and secondary endpoints
will be done according to the intention-to-treat
principle. Treatment effects (between-group effects) will
be evaluated separately for each follow-up time point
using multilevel regression analysis [39,40], with treat-
ment group as fixed effects (IG, CG), individuals nested
in clusters (education groups) as random effects, and
adjusting for baseline values [41]. Statistical significance
(p <0.05, 2-sided) and effect sizes [42] will be reported
for all between-group differences. Furthermore, ICCs for
primary and secondary outcomes will be reported.

Moderator analysis will be performed by including the
moderator variable as an additional fixed factor or co-
variate and examining interaction effects. Significance
levels for interaction effects will not be adjusted due to
their exploratory nature.

Discussion

Patient education is recommended to foster self-
management of patients with HF as several self-
management interventions showed benefits on health
outcomes. However, further research is needed regarding
independent effects of single interventions as well as
specific educational techniques and subgroups of pa-
tients who benefit most. In this cluster-RCT we will
evaluate the short-, intermediate- and long-term effect-
iveness of a patient-oriented, self-management educa-
tional program as compared to a short lecture program
(usual care) for HF patients receiving inpatient medical
rehabilitation. Furthermore, subgroup-related treatment
effects will be explored.

Methodological challenges of our study arise from
evaluating a complex intervention as part of inpatient
CR. Implementation requires training of different health
care professionals and coordination with further multi-

intervention. disciplinary  rehabilitation treatment. Furthermore,
Table 2 Power of analysis of primary endpoint under different assumptions for the design effect

ICC 0.01 0.02 0.05 0.08 0.01 0.02 0.05 0.08 0.01 0.02 0.05 0.08
Cluster size 5 5 5 5 10 10 10 10 15 15 15 15
Design effect 1.04 1.08 1.20 132 1.09 1.18 145 1.72 1.14 1.28 1.70 212
Power (1-B) 0.85 0.84 0.79 0.76 0.83 0.80 0.72 0.64 081 0.77 0.65 0.55

Bold figures indicate: data for sample size calculation with expected effect size of 0.30 and resulting sample size n =416.
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cluster randomization was chosen to ensure adequate
numbers of eligible patients and to prevent contamin-
ation of the intervention. However, several uncertainties
arise regarding the size of the design effect.

Altogether, study results will contribute to a better un-
derstanding of the effectiveness and mechanisms of a
self-management group program as part of CR for a
highly impaired illness population with a complex treat-
ment regime.

Additional file

Additional file 1: Description of the “Curriculum Heart Failure”.
Description of the intervention according to module, trainer, time,
content, method, and material.

Abbreviations

BMQ-D: Beliefs about medicine questionnaire, German version; CG: Control
group; CR: Cardiac rehabilitation; aCR: Cardiac rehabilitation within 14 days
after an acute cardiac index event; cCR: Cardiac rehabilitation during the
chronic course of disease without recent acute index event; DGPR: German
society for prevention and rehabilitation of cardiovascular diseases;

ESSI: Enrichd social support inventory; HAPA: Health action process approach;
heiQ: Health education impact questionnaire; HF: Heart failure; ICC: Intraclass
correlation coefficient; IG: Intervention group; KCCQ: Kansas City
cardiomyopathy questionnaire; LVEF: Left ventricular ejection fraction;
MARS-D: Medication adherence report scale, German version; NYHA: New
York heart association; PHQ-4: Patient health questionnaire 4-item version;
RCT: Randomized controlled trial.

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

Authors’ contributions

KM is the principal investigator, developed the study, and is the main author
of the manuscript. GM and BS undertook manualizing of the interventions,
guidance of data collection and analysis and helped draft the manuscript. JG,
GK, UK, EK, RS and RW are members of the patient education workgroup of
the DGPR and contributed to development of the study and the
intervention. They are listed as co-authors in alphabetical order. HF
contributed to study development and helped draft the manuscript. All
authors read and approved the final manuscript.

Acknowledgements

The study is funded by the German Statutory Pension Insurance Scheme
[grant number: 8011 - 106 — 31/31.93.1]. This publication in BMC
Cardiovascular Disorders was funded by the German Research Foundation
(DFG) and the University of Wuerzburg in the funding program Open Access
Publishing.

We would like to thank Prof. Dr. Bernhard Schwaab and Dr. Ulrike Worringen
who supported the development of the study. Furthermore, we thank the
participating rehabilitation clinics (Rehabilitation Hospital Kirchberg-Klinik,
Rehabilitation Hospital Méhnesee, Rehabilitation Hospital Wetterau,
Segeberger Kliniken GmbH, Rehabilitation Hospital) which support the
evaluation of the program.

Author details

'Department of Medical Psychology, Medical Sociology, and Rehabilitation
Sciences, University of Wuerzburg, Klinikstr. 3, Wirzburg 97070, Germany.
2Rehabilitation Center Seehof, Lichterfelder Allee 55, Teltow/Berlin 14513,
Germany. 3Rehabilitation Hospital Heidelberg-Kénigstuhl, Kohlhof 8, 69117,
Heidelberg, Germany. “Rehabilitation Center Bad Nauheim - Rehabilitation
Hospital Wetterau and Taunus, Zanderstr. 30-32, Bad Nauheim 61231,
Germany. *Rehabilitation Hospital Kirchberg-Klinik, Kirchberg 7-11, Bad
Lauterberg 37431, Germany. °Rehabilitation Hospital Méhnesee, Schnappweg
2, Méhnesee 59519, Germany. “Segeberger Kliniken GmbH, Rehabilitation
Hospital, Am Kurpark 1, Bad Segeberg 23795, Germany.

Page 6 of 7

Received: 10 May 2013 Accepted: 19 August 2013
Published: 23 August 2013

References

1. McMurray J)V, Pfeffer MA: Heart failure. Lancet 2005, 365:1877-1889.

2. Bundesarztekammer (BAK). Kassenérztliche Bundesvereinigung (KBV),
Arbeitsgemeinschaft der Wissenschaftlichen Medizinischen
Fachgesellschaften (AWMF): Nationale Versorgungsleitlinie Chronische
Herzinsuffizienz — Langfassung. Version 1.5. 2009-2012; 2009.
http://www.versorgungsleitlinien.de/themen/herzinsuffizienz.

3. Dickstein K, Cohen-Solal A, Filippatos G, McMurray JJV, Ponikoski P, Poole-
Wilson PA, Strémberg A, van Veldhuisen DJ, Atar D, Hoes AW, Keren A,
Mebazaa A, Nieminen M, Priori SG, Swedberg K: ESC guidelines for the
diagnosis and treatment of acute and chronic heart failure 2008.

Eur Heart J 2008, 29:2388-2442.

4. Lainscak M, Blue L, Clark AL, Dahlstrom U, Dickstein K, Ekman |, McDonagh
T, McMurray JJ, Ryder M, Stewart S, Stromberg A, Jaarsma T: Self-care
management of heart failure: practical recommendations from the
patient care committee of the heart failure association of the European
society of cardiology. Fur J Heart Fail 2011, 13:115-126.

5. McMurray JJV, Adamopoulos A, Anker SD, Auricchio A, Bohm M, Dickstein K,
Falk V, Filippatos G, Fonseca C, Gomez-Sanchez MA, Jaarsma T, Kgber L, Lip
GYH, Maggioni AP, Parkhomenko A, Pieske BM, Popescu BA, Rannevik PK,
Rutten FH, Schwitter J, Seferovic P, Stepinska J, Trindade PT, Voors AA,
Zannad F, Zeiher A: ESC guidelines for the diagnosis and treatment of
acute and chronic heart failure 2012. Eur J Heart Fail 2012, 14:803-869.

6. Riegel B, Moser DK, Anker SD, Appel LJ, Dunbar SB, Grady KL, Gurvitz MZ,
Havranek EP, Lee CS, Lindenfeld J, Peterson PN, Pressler SJ, Schocken DD,
Whellan DJ, on behalf of the American Heart Association Council on
Cardiovascular Nursing, Council on Clinical Cardiology, Council on Nutrition,
Physical Activity, and Metabolism, and Interdisciplinary Council on Quality of
Care and Outcomes Research: State of the science: promoting self-care in
persons with heart failure: a scientific statement from the American
heart association. Circulation 2009, 120:1141-1163.

7. Barnason S, Zimmermann L, Young L: An integrative review of
interventions promoting self-care of patients with heart failure. J Clin
Nurs 2011, 21:448-475.

8. Boren SA, Wakefield BJ, Gunlock TL, Wakefield DS: Heart failure self-
management education: a systematic review of the evidence. Int J Fvid
Based Healthc 2009, 7:159-168.

9. Ditewig JB, Blok H, Havers J, van Veenendaal H: Effectiveness of self-
management interventions on mortality, hospital readmissions, chronic
heart failure hospitalization rate and quality of life in patients with
chronic heart failure: a systematic review. Patient Educ Couns 2010,
78:297-315.

10. Jovicic A, Holroyd-Leduc JM, Straus SE: Effects of self-management
intervention on health outcomes of patients with heart failure: a
systematic review of randomized controlled trials. BMC Cardiovasc Disord
2006, 6:43.

11, Kozak A, Rucker-Whitaker C, Basu S, Mendes de Leon C, Calvin J, Grady K,
Richardson D, Powell LH: Elements of Nonpharmacologic interventions
that prevent progression of heart failure: a meta-analysis. Congest Heart
Fail 2007, 13:280-287.

12. Yehle KS, Plake KS: Self-efficacy and educational interventions in heart
failure: a review of the literature. J Cardiovasc Nurs 2010, 25:175-188.

13. Barlow J, Wright C, Sheasby J, Turner A, Hainsworth J: Self management
approaches for people with chronic conditions: a review. Patient Educ
Couns 2002, 48:177-187.

14. McDonagh TA, Blue L, Clark AL, Dahlstro U, Ekman 1, Lainscak M, McDonald
K, Ryder M, Stroémberg A, Jaarsma T, on behalf of Heart Failure Association
Committee on Patient Care: European society of cardiology heart failure
association standards for delivering heart failure care. Eur J Heart Fail
2011, 13:115-126.

15, Karoff M, Held K, Bjarnason-Wehrens B: Cardiac rehabilitation in Germany.
Eur J Cardiovasc Prev Rehabil 2007, 14:18-27.

16.  Deutsche Rentenversicherung Bund: Reha-Therapiestandards Koronare
Herzkrankheit — Leitlinie fir die medizinische Rehabilitation der
Rentenversicherung. Berlin: Deutsche Rentenversicherung Bund; 2009.

17. Meng K, Schubmann R, Hohoff M, Vogel H: Schulungsbediirfnis von
Patienten mit Herzinsuffizienz in der medizinischen


http://www.biomedcentral.com/content/supplementary/1471-2261-13-60-S1.pdf
http://www.versorgungsleitlinien.de/themen/herzinsuffizienz

Meng et al. BMC Cardiovascular Disorders 2013, 13:60
http://www.biomedcentral.com/1471-2261/13/60

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

Anschlussrehabilitation. Praxis Klinische Verhaltensmedizin und Rehabilitation
2009, 83:67-77.

Muschalla B, Glatz J, Karger G: Kardiologische Rehabilitation mit
strukturierter Schulung bei Herzinsuffizienz - Akzeptanz bei Patienten
und Verdnderungen in Krankheitswissen und Wohlbefinden (Cardiac
rehabilitation with a structured education programme for patients with
chronic heart failure - illness-related knowledge, mental wellbeing and
acceptance in participants). Rehabilitation 2011, 50:97-104.

Faller H, Reusch A, Strébl V, Vogel H: Patientenschulung als Element der
Patientenorientierung in der Rehabilitation (Patient education as a
constituent of a patient-oriented approach in rehabilitation).
Rehabilitation 2008, 47:77-83.

Reusch A, Schug M, Kiffner R, Vogel H, Faller H: Gruppenprogramme der
Gesundheitsbildung, Patientenschulung und Psychoedukation in der
medizinischen Rehabilitation 2010 - Eine Bestandsaufnahme (Medical
rehabilitation group-programmes concerning health promotion, patient
education and psychoeducation - a 2010 national survey). Rehabilitation
2013. doi:10.1055/5-0032-1327688.

Michie S, Ashford S, Sniehotta FF, Dombrowski SU, Bishop A, French DP:

A refined taxomomy of behaviour change techniques to help people
change their physical activity and health eating behaviours: the CALO-
RE taxonomy. Psychol Health 2011, 26:1479-1498.

Williams SL, French DP: What are the most effective intervention
techniques for changing physical activity self-efficacy and physical
activity behaviour - and are they the same? Health Educ Res 2011,
2:308-322.

Faller H, Koch GF, Reusch A, Pauli P, Allgayer H: Effectiveness of education
for gastric cancer patients. A controlled prospective trial comparing
interactive vs. lecture-based programs. Patient Educ Couns 2009, 76:91-98.
Karger G, Muschalla B, Glatz J: Effekte einer Patientenschulung bei
Herzinsuffizienz auf krankheitsbezogenes Wissen und Wohlbefinden.
DRV-Schriften 2012, 98:156-157.

Meng K, Seekatz B, Rol3band H, Worringen U, Vogel H, Faller H:
Intermediate and long-term effects of a standardized back school for
inpatient orthopedic rehabilitation on illness knowledge and self-
management behaviors: a randomized controlled trial. Clin J Pain 2011,
27:248-257.

Reusch A, Strobl V, Eligring H, Faller H: Effectiveness of small-group
interactive education vs. Lecture-based information-only programs on
motivation to change and lifestyle behaviours. A prospective controlled
trial of rehabilitation inpatients. Patient Educ Couns 2011, 82:186-192.
Seekatz B, Haug G, Mosler G, Schwaab B, Altstidl R, Worringen U, Faller H,
Meng K: Entwicklung und kurzfristige Effektivitat eines standardisierten
Schulungsprogramm:s fiir die Rehabilitation bei koronarer Herzkrankheit
(Development and short-term effects of a standardized patient
education program for in-patient cardiologic rehabilitation). Rehabilitation
2013. doi:10.1055/5-0032-1327727.

Cameron J, Worrall-Carter L, Driscoll A, Stewart S: Measuring self-care in
chronic heart failure: a review of the psychometric properties of clinical
instruments. J Cardiovasc Nurs 2009, 24:E10-E22.
doi:10.1097/JCN.0b013e3181b5660f.

Schuler M, Musekamp G, Faller H, Ehlebracht-Kénig |, Gutenbrunner C,
Kirchhof R, Bengel J, Nolte S, Osborne R, Schwarze M: Assessment of
proximal outcomes of self-management programs - translation

and psychometric evaluation of a German version of the health
education impact questionnaire (heiQTM). Qual Life Res 2012.
doi:10.1007/511136-012-0268-6.

Faller H, Steinblichel S, Schowalter M, Stork S, Angermann C: Der Kansas
City Cardiomyopathy Questionnaire (KCCQ) - ein neues
krankheitsspezifisches Messinstrument zur Erfassung der Lebensqualitat
bei chronischer Herzinsuffizienz. Psychometrische Priifung der
deutschen Version (The Kansas City Cardiomyopathy Questionnaire
(KCCQ) - A new disease-specific quality of life measure for patients with
chronic heart failure. Psychometric evaluation of the German version).
Psychother Psych Med 2005, 55:200-208.

Schwarzer R: The Health Action Process Approach (HAPA). Assessment Tool
2007; 2007. http//userpage.fu-berlin.de/health/hapa.htm.

Sniehotta F, Schwarzer R, Scholz U, Schiiz B: Action planning and coping
planning for long-term lifestyle change: theory and assessment. Eur J Soc
Psychol 2005, 35:565-576.

33.

34,

35.

36.

37.

38.

39.

40.

41.

42.

Page 7 of 7

Horne R, Weinman J: Patients’ beliefs about prescribed medicines and
their role in adherence to treatment in chronic physical illness.

J Psychosom Res 1999, 47:555-567.

Godin G, Shephard RJ: A simple method to assess exercise behavior in
the community. Can J Appl Sport Sci 1985, 10:141-146.

Mahler C, Hermann K, Horne R, Ludt S, Haefeli WE, Szecsenyi J, Jank S:
Assessing reported adherence to pharmacological treatment
recommendations. Translation and evaluation of the Medication
Adherence Report Scale (MARS) in Germany. J Eval Clin Pract 2010,
16:574-579.

Meng K, Seekatz B, Rolband H, Worringen U, Faller H, Vogel H: Entwicklung
eines standardisierten Riickenschulungsprogramm:s fiir die
orthopadische Rehabilitation (Development of a standardized back
school for in-patient orthopaedic rehabilitation). Rehabilitation 2009,
48:335-344.

Kroenke K, Spitzer RL, Williams JBW: An ultra-brief screening scale for
anxiety and depression: the PHQ-4. Psychosomatics 2009, 50:613-662.
Cordes A, Herrmann-Lingen C, Biichner B, Hessel A: Reprasentative
Normierung des ENRICHD-Social-Support-Instrument (ESSI) - Deutsche
Version. Klinische Diagnostik und Evaluation 2009, 2:16-32.

Ukoumunne OC, Gulliford MC, Chinn S, Sterne JAC, Burney PGJ: Methods
for evaluating area-wide and organisation-based interventions in health
and health care: a systematic review. Health Technol Assess 1999, 3(5).
Heck RH, Thomas SL, Tabata LN: Multilevel and longitudinal modeling
with IBM SPSS. In Quantitative methodology series. Edited by Marcoulides
GA. New York: Routledge; 2010.

Vickers AJ: Analysis of variance is easily misapplied in the analysis of
randomized trials: a critique and discussion of alternative statistical
approaches. Psychosom Med 2005, 67:652-655.

Cohen J: Statistical power analysis for the behavioral science. 2nd edition.
Hillsdale, NY: Lawrence Erlbaum Associates; 1988.

doi:10.1186/1471-2261-13-60

Cite this article as: Meng et al.: Evaluation of a self-management patient
education program for patients with chronic heart failure undergoing
inpatient cardiac rehabilitation: study protocol of a cluster randomized
controlled trial. BMC Cardiovascular Disorders 2013 13:60.

~
Submit your next manuscript to BioMed Central
and take full advantage of:
¢ Convenient online submission
¢ Thorough peer review
* No space constraints or color figure charges
¢ Immediate publication on acceptance
¢ Inclusion in PubMed, CAS, Scopus and Google Scholar
* Research which is freely available for redistribution
Submit your manuscript at ) -
www.biomedcentral.com/submit ( BiolVed Central
J



http://dx.doi.org/10.1055/s-0032-1327688
http://dx.doi.org/10.1055/s-0032-1327727
http://dx.doi.org/10.1097/JCN.0b013e3181b5660f
http://dx.doi.org/10.1007/s11136-012-0268-6
http://userpage.fu-berlin.de/health/hapa.htm

	Abstract
	Background
	Methods/Design
	Discussion
	Trial registration

	Background
	Objectives

	Methods/Design
	Study design and data collection
	Ethical aspects
	Participants
	Intervention
	Outcomes and measurements
	Sample size
	Randomization and allocation concealment
	Blinding
	Statistical methods

	Discussion
	Additional file
	Abbreviations
	Competing interests
	Authors’ contributions
	Acknowledgements
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


