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Over the past decades the medical care of the patient with cardiovascular disease (CVD)
has shown an impressive development, with marked positive consequences for mortal-
ity, morbidity, and the quality of life of coronary patients. This improvement has 
profoundly changed the arena in which cardiac rehabilitation (CR) has been acting 
over the past 40 years. The younger patient from the 1970s with uncomplicated myocar-
dial infarction without ventricular dysfunction was joined in the early 1990s by patients
with advanced heart failure, and the transition continues: modern cardiac rehabilitation
is increasingly faced with a generation of patients who have been diagnosed and 
adequately treated early with minimal residual cardiovascular damage. The focus of
CR is changing from physical rehabilitation to lifestyle counseling. But this development
is paradoxical indeed: with more cardiac patients surviving the acute event, the numbers
of elderly patients have grown and the total need for comprehensive CR has not 
been reduced. The elderly were rarely enrolled in the early years of exercise-based 
training programs. Therefore, this large population presents a new challenge, especially
as CR has proved to be particularly beneficial for patients with congestive heart 
failure.

Other factors play a role in the changing arena for CVD prevention and rehabilitation:
the worldwide pandemic of obesity is expected to again raise the numbers of young
cardiac patients and the disease is now extending into other parts of the globe. Thus
CVD will remain the main cause of premature death in the first half of this century. Pre-
ventive public health measures are required. The relative weight of different risk factors
appears to be altering, with disturbances in the psychosocial sphere becoming more
important. With new diagnostic methods atherosclerosis can be detected well before an
acute event, which creates a greater demand for preventive cardiology, as has been appre-
ciated in the 2003 European Guidelines on Cardiovascular Prevention. Prevention and
rehabilitation are gradually becoming a united and intertwined multidisciplinary
service.

Furthermore, the theoretical basis for prevention and rehabilitation has been
strengthened over past years and the medical, social and economic benefits have now
been well established, contributing to their incorporation in standard cardiac care in
many countries.

In the context of this scenario, the aim of the textbook is to give guidance in preven-
tion, lifestyle counseling and rehabilitation for cardiologists, other physicians, and many
different categories of health professionals in CR teams. For this purpose we have gath-
ered over 60 experts from all parts of the globe, many of them members of the recently
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founded network, the European Association for Cardiovascular Prevention and Rehabil-
itation, a registered branch of the European Society of Cardiology.

Commencing with an introduction on the rationale for prevention and rehabilitation
and its application worldwide, the book continues with two sections on the cornerstone
of CR: exercise testing and training. Thereafter the other key elements of a multidisci-
plinary service are described: nutrition, smoking cessation, behavioral and social
support and the caring aspects of CR. Special attention has been given to adapted pro-
grams for newer groups with specific demands, such as the elderly, patients with
implantable devices, and patients after cardiac transplantation. In the final section, a
concise overview of CVD pharmacology is given and the organizational aspects of CR,
including quality assurance and economic evaluation, are addressed. We do hope that
the textbook will be of value to CR teams around the world and thereby contribute to a
high quality, comprehensive service for the cardiovascular patient of the 21st century.
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Hannah McGee
Philippe Sellier

Hugo Saner



Contributors  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . xiii

Section I: Introduction
Edited by Peter Mathes

1. From Exercise Training to Comprehensive Cardiac Rehabilitation  . . . . . . . . 3
Peter Mathes

2. The Evidence Base for Cardiac Rehabilitation  . . . . . . . . . . . . . . . . . . . . . . . . 9
Rod S. Taylor and Kate Jolly

3. Indications for Cardiac Rehabilitation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19
Peter Mathes

4. Prevention Guidelines: Management of the Coronary Patient  . . . . . . . . . . . . 26
Guy de Backer

5. Cardiac Rehabilitation: Europe  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30
L. Vanhees, M. Martens, S. Beloka, A. Stevens, A. Avram, and Dan Gaita

6. Cardiac Rehabilitation: United States  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34
Nanette K. Wenger

7. Cardiac Rehabilitation: Canada . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37
Terence Kavanagh

8. Cardiac Rehabilitation: Australia  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41
Michael V. Jelinek and Stephen J. Bunker

9. Cardiac Rehabilitation: South Africa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44
Wayne E. Derman

10. Cardiac Rehabilitation: China  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48
David R. Thompson and Cheuk-Man Yu

11. New Concepts for Early Diagnosis of Coronary Artery Disease  . . . . . . . . . . 52
Sigmund Silber and Peter Mathes

Contents

vii



viii Contents

Section II: Exercise Testing in Heart Disease
Edited by Helmut Gohlke

12. The Molecular Base of Exercise  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67
Rainer Hambrecht

13. Exercise and Fitness  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 77
Jonathan Myers

14. Exercise Testing in Coronary Heart Disease . . . . . . . . . . . . . . . . . . . . . . . . . . 88
Stamatis Adamopoulos, Katerina Fountoulaki, and John T. Parissis

15. Cardiopulmonary Exercise Testing in Chronic Heart Failure  . . . . . . . . . . . . 99
Alain Cohen-Solal, Florence Beauvais, and Jean Yves Tabet

16. Exercise Testing in Valvular Heart Disease . . . . . . . . . . . . . . . . . . . . . . . . . . . 110
Christa Gohlke-Bärwolf

Section III: Exercise Training in Heart Disease
Edited by Helmut Gohlke

17. Exercise Training in Coronary Heart Disease . . . . . . . . . . . . . . . . . . . . . . . . . 125
Helmut Gohlke

18. Exercise Training in Diabetes Mellitus: An Efficient but Underused 
Therapeutic Option in the Prevention and Treatment of Coronary 
Artery Disease  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 138
Josef Niebauer

19. Exercise Training in Heart Failure  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 142
Stephen Gielen, Josef Niebauer, and Rainer Hambrecht

20. Exercise Training in Valvular Heart Disease . . . . . . . . . . . . . . . . . . . . . . . . . . 156
Christa Gohlke-Bärwolf

21. The Role of Sports in Preventive Cardiology  . . . . . . . . . . . . . . . . . . . . . . . . . 163
Hans H. Bjørnstad, Tor H. Bjørnstad, and Yngvar Ommundsen

22. Advising Patients with Cardiac Disease and after Cardiac Interventions 
about Sports Activities  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 170
Hans H. Bjørnstad, Asle Hirth, Saied Nadirpour, and Britt Undheim

Section IV: Nutrition
Edited by Catherine Monpère

23. Secondary Prevention of Coronary Heart Disease: Impact of Nutrition 
on the Risk of Fatal Complications and Importance of the Concept of
Omega-3 Deficiency  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 181
Michel de Lorgeril and Patricia Salen

24. Nutrition Counseling for Diabetic Patients  . . . . . . . . . . . . . . . . . . . . . . . . . . 194
Bénédicte Vergès-Patois and Bruno Vergès

25. Nutritional Counseling for Overweight Patients and Patients 
with Metabolic Syndrome  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 201
André J. Scheen and Nicolas Paquot



Contents ix

26. Nutritional Counseling: Practical Models . . . . . . . . . . . . . . . . . . . . . . . . . . . . 212
Catherine Monpère

Section V: Tobacco Addiction
Edited by Irene Hellemans

27. The Burden of Smoking on Cardiovascular Disease  . . . . . . . . . . . . . . . . . . . 227
Ulrich Keil

28. The Role of Tobacco Dependence and Addiction . . . . . . . . . . . . . . . . . . . . . . 235
Trudi P.G. Tromp-Beelen

29. Treatment of Tobacco Dependency . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 239
Trudi P.G. Tromp-Beelen and Irene Hellemans

Section VI: Psychological and Behavioral Support
Edited by Hannah McGee

30. Psychosocial Aspects in Prevention and Rehabilitation  . . . . . . . . . . . . . . . . . 249
Annika Rosengren

31. Health-Related Quality of Life in Cardiac Patients  . . . . . . . . . . . . . . . . . . . . . 256
Hannah McGee

32. Depression Following Myocardial Infarction: Prevalence, Clinical 
Consequences, and Patient Management  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 269
Deirdre A. Lane and Douglas Carroll

33. Educating Cardiac Patients and Relatives  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 279
Gunilla Burell

34. Stress Management  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 286
Paul Bennett

35. Adherence to Health Recommendations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 293
David Hevey

Section VII: Social and Caring Support
Edited by Philippe Sellier

36. Prevention Programs: The Role of the Nurse  . . . . . . . . . . . . . . . . . . . . . . . . . 305
Alison Cahill

37. Heart Failure Rehabilitation: The Role of the Nurse  . . . . . . . . . . . . . . . . . . . 311
Anna Strömberg

38. Returning to Work after Myocardial Infarction  . . . . . . . . . . . . . . . . . . . . . . . 317
Joep Perk

39. Return to Work after Coronary Interventions  . . . . . . . . . . . . . . . . . . . . . . . . 324
Philippe Sellier

40. Sexual Counseling of the Cardiac Patient  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 330
Tiny Jaarsma and Elaine E. Steinke



x Contents

41. Cognitive Behavioral Rehabilitation for Angina . . . . . . . . . . . . . . . . . . . . . . . 338
Robert J. Lewin

42. National Heart Foundations, European Heart Network  . . . . . . . . . . . . . . . . . 342
Susanne Løgstrup, Ulla-Riitta Penttilä, Silvia Aepli, and Therese Junker

43. Long-Term Maintenance Programs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 347
Miguel F. Mendes

44. New Models of Care and Support  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 352
Jill F. Pattenden and Robert J. Lewin

Section VIII: Adapted Programs for Special Groups
Edited by Hugo Saner

45. Cardiac Rehabilitation in Congenital Heart Disease  . . . . . . . . . . . . . . . . . . . 361
Birna Bjarnason-Wehrens, Sigrid Dordel, Narayanswami Sreeram,
and K. Brockmeier

46. Gender Issues in Rehabilitation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 376
Karin Schenck-Gustafsson and Agneta Andersson

47. Rehabilitation in Elderly Patients  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 383
Hugo Saner

48. Cardiac Rehabilitation in Chronic Heart Failure  . . . . . . . . . . . . . . . . . . . . . . 393
Ugo Corrà

49. Rehabilitation after Cardiac Transplantation  . . . . . . . . . . . . . . . . . . . . . . . . . 407
Carsten B. Cordes

50. Rehabilitation in Patients with Implantable Devices  . . . . . . . . . . . . . . . . . . . 416
L. Vanhees, S. Beloka, M. Martens, and A. Stevens

51. Rehabilitation in Peripheral Vascular Disease  . . . . . . . . . . . . . . . . . . . . . . . . 422
Jean-Paul Schmid

52. Cardiac Rehabilitation and Wellness in the Corporate Setting  . . . . . . . . . . . 428
L. Dorian Dugmore

Section IX: Pharmacotherapy, Organization, Evaluation
Edited by Joep Perk

53. Pharmacotherapy in Prevention and Rehabilitation  . . . . . . . . . . . . . . . . . . . 439
Dan Atar and Serena Tonstad

54. Rehabilitation Modalities  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 454
Pantaleo Giannuzzi

55. Developing Cardiac Rehabilitation Services: From Policy Development to 
Staff Training Programs  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 460
John H. Horgan

56. Safety Aspects of Cardiac Rehabilitation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 465
Bo Hedbäck



Contents xi

57. Communication: Automatic Referral to Phase II Cardiac Rehabilitation  . . . 469
P.J. Senden

58. Future Developments in Preventive Cardiology:
The EUROACTION Project  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 476
David A. Wood

59. Outcome Measurement and Audit  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 489
Joep Perk

60. Economic Evaluation of Cardiac Rehabilitation  . . . . . . . . . . . . . . . . . . . . . . . 494
N.B. Oldridge

Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 503



Stamatis Adamopoulos, MD, PhD
Onassis Cardiac Surgery Centre
and
Attikon University Hospital
Athens, Greece

Silvia Aepli
Swiss Heart Foundation
Switzerland

Agneta Andersson, MD
Department of Cardiology
Karolinska University Hospital Solna
Stockholm, Sweden

Dan Atar, MD, FESC, FACC FAHA
Department of Cardiology
Aker University Hospital
Oslo, Norway

A. Avram, MD
Cardiac Rehabilitation Clinic
University of Medicine and Pharmacy 

“Victor Babes” Timisoara
Timisoara, Romania

Guy de Backer, MD, PhD
Department of Public Health
Ghent University
Ghent, Belgium

Florence Beauvais
Service de Cardiologie
Hôpital Beaujon
Clichy, France

S. Beloka, MSc
Cardiovascular Rehabilitation Unit
Department of Rehabilitation Sciences
K.U. Leuven
Leuven, Belgium

Paul Bennett, PhD
Health and Social Care Research Center
University of Cardiff
Cardiff, UK

Birna Bjarnason-Wehrens
Institute for Cardiology and Sports Medicine
German Sport University Cologne
Cologne, Germany

Hans H. Bjørnstad, MD PHD
Department of Heart Disease
Haukeland University Hospital
Bergen, Norway

Tor H. Bjørnstad, MD
Institute of Circulation and Imaging
St. Olav University Hospital
Trondheim, Norway

K. Brockmeier
Pediatric Cardiology
University Hospital
University of Cologne
Cologne, Germany

Stephen J. Bunker
St.Vincent’s Hospital Melbourne
and
National Heart Foundation of Australia
Australia

Contributors

xiii



xiv Contributors

Gunilla Burell
Behavioral Medicine and 

Health Promotion
Department of Public Health 

and Caring Sciences
Uppsala University
Sweden

Alison Cahill
Cardiac Rehabilitation
Beaumont Hospital
Dublin, Ireland

Douglas Carroll, PhD
School of Sport and Exercise Psychology
University of Birmingham
Edgbaston
Birmingham, UK

Alain Cohen-Solal
Service de Cardiologie
Hôpital Beaujon
Clichy, France

Carsten B. Cordes, MD
Cardiac Rehabilitation Centre
Gollwitzer-Meier-Klinik
Bad Oeynhausen, Germany

Ugo Corrà, MD
Divisione di Cardiologia,
Fondazione “Salvatore Maugeri”
(NO), Italy

Wayne E. Derman, MBchB, PhD, FACSM
MRC/UCT Research Unit 

for Exercise Science and 
Sports Medicine

University of Cape Town
Sport Science Institute of South Africa
Cape Town, South Africa

Sigrid Dordel
Institute for School Sports and 

School Development
German Sport University Cologne
Cologne, Germany

L. Dorian Dugmore, PhD
Wellness International
Hazel Grove
Stockport
Nr Manchester,
Cheshire, UK

Katerina Fountoulaki, MD
Onassis Cardiac Surgery Center
and
Attikon University Hospital
Athens, Greece

Dan Gaita, MD, PhD
Cardiac Rehabilitation Clinic
University of Medicine and Pharmacy “Victor

Babes” Timisoara
Timisoara, Romania

Pantaleo Giannuzzi, MD
Salvatore Maugeri Foundation
Institute for Clinical Care and Research (IRCCS)
Scientific Institute of Veruno
(NO), Veruno, Italy

Stephen Gielen, MD
Department of Internal Medicine/Cardiology
University of Leipzig
Leipzig
Saxony, Germany

Helmut Gohlke, FACC, FESC
Klinische Kardiologie II
Herz-Zentrum Bad Krozingen
Germany

Christa Gohlke-Bärwolf
Herz-Zentrum Bad Krozingen
Germany

Rainer Hambrecht, MD
Department of Internal Medicine/Cardiology
University of Leipzig
Leipzig
Saxony, Germany

Bo Hedbäck, MD, PhD
Department of Cardiology
University Hospital
Linköping, Sweden

Irene Hellemans, MD, (Speciality 
Cardiology), PhD 

Institute of Health Sciences
Department of Earth Sciences
Vrije University
and
Department of Cardiology
Vrije University Medical Center
Amsterdam, The Netherlands



Contributors xv

David Hevey, BA, MA, PhD
Department of Psychology
Trinity College Dublin
Dublin, Ireland

Asle Hirth, MD
Department of Heart Disease
Haukeland University Hospital
Bergen, Norway

John H. Horgan
Cardiac Rehabilition Programme
Beaumont Hospital
Dublin, Ireland

Tiny Jaarsma, PhD, RN
Department of Cardiology
University Hospital Groningen
Groningen, Netherlands

Michael V. Jelinek, MBBS, MD, FRACP,
FACC, FCSANZ

Department of Cardiology
St.Vincent’s Hospital Melbourne
and
National Heart Foundation of Australia
Australia

Kate Jolly, MBChB, MSc
Department of Public Health and Epidemiology
University of Birmingham
Edgbaston, Birmingham, UK

Therese Junker
Swiss Heart Foundation
Switzerland

Terence Kavanagh, MD, FRCPC
Faculty of Medicine, Graduate Program in

Exercise Science
University of Toronto
Ontario, Canada

Ulrich Keil, FESC
Institute of Epidemiology
Institute of Social Medicine
University of Munster
Munster, Germany

Deirdre A. Lane, BSc, PhD
University Department of Medicine
Sandwell and West Birmingham Hospitals 

NHS Trust
Birmingham, UK

Robert J. Lewin
Department of Health Sciences
University of York
York, UK

Susanne Løgstrup
European Heart Network
Brussels, Belgium

Michel de Lorgeril, MD
School of Medicine
University of Grenoble
Domaine de la Merci
La Tronche, France

M. Martens, MSc
Cardiovascular Rehabilitation Unit
Department of Rehabilitation Sciences
K.U. Leuven
Leuven, Belgium

Peter Mathes, MD, FACC, FESC
Department of Cardiology
Technical University of Munich
Munich Rehabilitation Center
München, Germany

Hannah McGee, BA(Mod.), PhD,
RegPsycholFPsSI

Department of Psychology
Royal College of Surgeons in Ireland
Dublin, Ireland

Miguel F. Mendes, MD
Instituto Do Coraçao
Hospital Santa Cruz
Carnaxide, Linda-a-Velha, Portugal

Catherine Monpère, MD
Cardiac Rehabilitation Center
Bois Gibert
Ballan Miré, France



xvi Contributors

Jonathan Myers, PhD
Department of Cardiology
VA Palo Alto Health Care System
Palo Alto, CA, USA

Saied Nadirpour, MD
Department of Medicine
Haugesund Hospital
Haugesund, Norway

Josef Niebauer, MD, PhD
Department of Internal Medicine/Cardiology
University of Leipzig
Leipzig
Saxony, Germany

N.B. Oldridge, PhD
College of Health Sciences
University of Wisconsin-Milwaukee
Milwaukee, WI, USA

Yngvar Ommundsen, PhD
Department of Coaching and Psychology
Norwegian School of Sports Sciences
Oslo, Norway

Nicolas Paquot, MD, PhD
Head Associate Division of Diabetes
Nutrition and Metabolic Disorders
Department of Medicine
University of Liège
Academic Hospital Sart Tilman
Liège, Belgium

John T. Parissis, MD
Onassis Cardiac Surgery Center
and
Attikon University Hospital
Athens, Greece

Jill F. Pattenden, BA, PGCE, MSc
Department of Health Sciences
University of York
Heslington
York, UK

Ulla-Riitta Penttilä
Finnish Heart Association
Helsinki, Finland

Joep Perk, MD, FESC
Public Health Department
Kalmar County
Oskarshamn, Sweden

Annika Rosengren
Department of Medicine
Sahlgrenska University Hospital/Ostra
Goteborg, Sweden

Patricia Salen, BSc
School of Medicine
University of Grenoble
Domaine de la Merci
La Tronche, France

Hugo Saner, MD
Swiss Cardiovascular Center Bern
Cardiovascular Prevention and Rehabilitation

University
Hospital Inselspital
Switzerland

André J. Scheen
Division of Diabetes
Nutrition and Metabolic Disorders
Department of Medicine
CHU Sart Tilman
Liège, Belgium

Karin Schenck-Gustafsson, MD, PhD, FESC
Department of Cardiology
Karolinska University Hospital Solna
Stockholm, Sweden

Jean-Paul Schmid, MD
Department of Cardiovascular Prevention 

and Rehabilitation
Swiss Cardiovascular Centre
Bern, Switzerland

Philippe Sellier, MD
Hôspital Broussais-HEGP
Assistance Publique-Hôpitaux de Paris
Paris, France

P.J. Senden
Department of Cardiology
Ziekenhuis Eemland (Hospital)
Amersfoort, The Netherlands


