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What is Cardiac Rehabilitation?1

“Cardiac rehabilitation services are comprehensive, long-
term programmes involving medical evaluation, prescribed 
exercise, cardiac risk factor modification, education, and 
counselling. These programmes are designed to limit the 
physiologic and psychological effects of cardiac illness, 
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physiologic and psychological effects of cardiac illness, 
reduce the risk for sudden death or re-infarction, control 

cardiac symptoms, stabilise or reverse the atherosclerotic 
process, and enhance the psychosocial and vocational 

status of selected patients”

Slide provided as a courtesy by Professor Patrick Doherty
1.ACVPR/ACC/AHA 2007 Performance Measures on Cardiac Rehabilitation. J Am Coll Cardiol. 2007;50;1400-1433.
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Cardiac Rehabilitation 
WHO (1993) AIM

� “The sum of activities required to 
influence favourably the underlying cause 
of the disease so that (people) may, by 
their own efforts preserve or resume 
when lost, as normal a place in the 
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their own efforts preserve or resume 
when lost, as normal a place in the 
community…

� …it must be integrated within secondary 
prevention services of which it forms one 
facet.”



Rehabilitation

Secondary prevention
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Time (weeks & months)



Growing patient groups requiring CR

� Cardiac/Cardiovascular Rehabilitation for 
patients with:
� Established CVD or at high risk of developing CVD
� Cardiac conditions that have arisen from CVD or 

dysfunction
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dysfunction



What is the Evidence for Cardiac 
Rehabilitation (CR)?1

CR saves lives 2

• A recent review and meta-analysis of 48 randomised 
controlled trials showed

– 20% reduction in all-cause mortality and 27% 
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– 20% reduction in all-cause mortality and 27% 
reduction in cardiac mortality at two to five years

CR is cost effective
• Randomised trial data of cardiac rehabilitation in 

Canada, recalculated to reflect the UK situation
– Yielded a cost of £6,900 per quality adjusted life 

year and £15,700 per year gained at three years (in 
1997)

1. British Heart Foundation. Cardiac Rehabilitation.... recovery or by pass? National Campaign for Cardiac 
Rehabilitation. The Evidence. Available at www.bhf.org.uk. March 2007. Last accessed July 2009.

2. Taylor RS, et al. Exercise based rehabilitation for patients with CHD: systematic review and meta analysis of 
randomized controlled trials. AM J Med 2004; 116:682-92Date of Preparation: September 2009
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A cheeky example comparison with medical 
clinical trials in cardiac care
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What do these stats mean to your individual 
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What do these stats mean to your individual 
patients?

For every 500 patients (e.g. typical intake for CR)
13 patients will benefit by taking Clopidogrel

in addition to Aspirin 
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Cardiac rehabilitation provides a 
27% reduction in risk of early mortality 

for a very cheap price!



CR Cost
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National Audit of Cardiac Rehabilitation, Annual Statistical Report 2009. Available at 
http://www.cardiacrehabilitation.org.uk/nacr/docs/2 009.pdf (Last accessed September 2009)

Slide provided as a courtesy by Prof Patrick Doherty
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What is the Evidence for Cardiac 
Rehabilitation (CR)?1

CR can reduce direct costs and hospital re-
admissions

•Modelling done in Scotland from a randomised trial of a 
home-based rehabilitation programme 
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home-based rehabilitation programme 

•Depending on the grade of staff and the use of home 
visits - cost saving was demonstrated due to the 30% 
reduction in unplanned re-admissions to hospital

1. British Heart Foundation. Cardiac Rehabilitation.... recovery or by pass? National Campaign for Cardiac 
Rehabilitation. The Evidence. Available at www.bhf.org.uk. March 2007.Last accessed July 2009.Date of Preparation: September 2009
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What is the Evidence for Cardiac 
Rehabilitation (CR)?1

CR can affect other healthcare costs 2

• Patients who do not make a full psychological recovery 
cost society more than those who do

– E.g. a cohort of anxious and depressed patients 
followed over a year accrued four times the 
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followed over a year accrued four times the 
healthcare costs of those patients who were not 
anxious or depressed

– Extra costs were attributed to additional emergency 
admissions, tests and procedures, and not to 
psychological help

1. British Heart Foundation. Cardiac Rehabilitation.... recovery or by pass? National Campaign for Cardiac 
Rehabilitation. The Evidence. Available at www.bhf.org.uk. March 2007.Last accessed July 2009.

2. Allison TG, Williams DE, Miller TD, et al. Medical and economic costs of psychologic distress in patients with 
coronary artery disease. Mayo Clin Proc 1995;70:734-42
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Continued Emphasis on Cardiac 
Rehabilitation in the NSF 
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The Coronary Heart Disease National Service Framework - Building for the future. Progress report for 2007
Slide provided as a courtesy by Professor Patrick Doherty
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And, we have guidelines from NICE too!
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What has NICE said about Cardiac 
Rehabilitation?1

NICE Guideline on MI: Secondary Prevention

• Key priorities for implementation
– Assessment
– Regular physical activity with an aim to increasing 
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– Regular physical activity with an aim to increasing 
exercise capacity

– Quit smoking
– CR accessibility for all
– Mediterranean style diet
– Drug management of risk factors
– Preventative approach

1. National Institute for Health and Clinical Excellence (NICE), NICE Clinical Guideline 48. MI: secondary prevention: 
secondary prevention in primary and secondary care for patients following a myocardial infarction (May 2007)Date of Preparation: September 2009

OMA624



NICE Guideline on MI: Secondary 
Prevention1

• Assessment
– Diagnosis of acute MI
– Results of investigations
– Future management plans 
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– Future management plans 
– Advice on secondary prevention 

1. National Institute for Health and Clinical Excellence (NICE), NICE Clinical Guideline 48. MI: secondary prevention: 
secondary prevention in primary and secondary care for patients following a myocardial infarction (May 2007)Date of Preparation: September 2009

OMA624



NICE Guideline on MI: Secondary 
Prevention1

• Regular physical activity with an aim to 
increasing exercise capacity
– Undertake regular physical activity sufficient to 

increase exercise capacity
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increase exercise capacity
– Physical activity for 20–30 minutes a day to the 

point of slight breathlessness
– Not achieving – gradual increase advised

1. National Institute for Health and Clinical Excellence (NICE), NICE Clinical Guideline 48. MI: secondary prevention: 
secondary prevention in primary and secondary care for patients following a myocardial infarction (May 2007)Date of Preparation: September 2009
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NICE Guideline on MI: Secondary 
Prevention1

• Quit smoking
– Advised to quit 
– Offered assistance from a smoking cessation 

service
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1. National Institute for Health and Clinical Excellence (NICE), NICE Clinical Guideline 48. MI: secondary prevention: 
secondary prevention in primary and secondary care for patients following a myocardial infarction (May 2007) p68Date of Preparation: September 2009
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NICE Guideline on MI: Secondary 
Prevention1

• CR accessibility for all
– Equally accessible 
– Relevant to all patients after an MI 
– Emphasis on groups less likely to access service
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• Black and minority ethnic groups
• Older people
• People from lower socioeconomic groups 
• Women
• People from rural communities 
• People with mental and physical health 

comorbidities

1. National Institute for Health and Clinical Excellence (NICE), NICE Clinical Guideline 48. MI: secondary prevention: 
secondary prevention in primary and secondary care for patients following a myocardial infarction (May 2007) p69-70Date of Preparation: September 2009
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NICE Guideline on MI: Secondary 
Prevention1

• Drug management of risk factors
– Patients should be offered treatment with a 

combination of the following drugs:
• ACE (angiotensin-converting enzyme) inhibitor, 

beta-blocker, aspirin, statin
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beta-blocker, aspirin, statin
– Treatment with aldosterone antagonist for relevant 

patients
– Treatment with clopidogrel for relevant patients
– Patient treated with aspirin and clopidogrel in the 24 

hours after MI, continue for four weeks

1. National Institute for Health and Clinical Excellence (NICE), NICE Clinical Guideline 48. MI: secondary prevention: 
secondary prevention in primary and secondary care for patients following a myocardial infarction (May 2007)Date of Preparation: September 2009
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NICE Guideline on MI: Secondary 
Prevention1

• Preventative approach
– All patients offered a cardiological assessment 

• Consider whether coronary revascularisation is 
appropriate
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1. National Institute for Health and Clinical Excellence (NICE), NICE Clinical Guideline 48. MI: secondary prevention: 
secondary prevention in primary and secondary care for patients following a myocardial infarction (May 2007)Date of Preparation: September 2009
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NICE Guidance plus BACR Standards

• The combination of NICE Guidance and BACR Standards 
for CR have led to and influenced: 
– The development of CR commissioning guides for: 

• Conventional CR
• Heart failure 
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• Heart failure 
– National priority project programme for CR within NHS  

Improvement (Heart)
– Tariff negotiations  

Slide provided as a courtesy by Professor Patrick DohertyDate of Preparation: September 2009
OMA624



What are the Core 
Components for 
Effective Cardiac 
Rehabilitation?1

Date of Preparation: September 2009
OMA567

1. British Association for Cardiac Rehabilitation (BACR), Standards and Core Components for Cardiac Rehabilitation (2007). 
Available at http://www.bcs.com/documents/affiliates/bacr/BACR%20Standards%202007.pdf (Last accessed July 2009)Date of Preparation: September 2009
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Core components:
• Lifestyle:

– Physical activity and 
exercise

– Diet and weight 
management

– Smoking cessation
• Education
• Risk factor management
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• Psychosocial
• Cardio protective drug therapy 

and implantable devices
• Long-term management strategy

1. British Association for Cardiac Rehabilitation (BACR), Standards and Core Components for Cardiac Rehabilitation (2007). 
Available at http://www.bcs.com/documents/affiliates/bacr/BACR%20Standards%202007.pdf (Last accessed July 2009)Date of Preparation: September 2009
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Ideal Roles & Responsibilities

Cardiac leads/co-ordinators are 
responsible for applying for the 
tariff and initiating the provision 
of a cardiac rehabilitation service

Core team including cardiologists, 
cardiac nurses, dieticians, 
physiotherapists, exercise 
specialists are all responsible for 
implementing the service
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implementing the service

Administration staff are 
responsible for supporting the 
provision of the service 

Everyone is responsible for 
documentation and transfer of 
care



Supporting practitioners and 
teams to achieve standards 
through education
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BACR Study days
Is your service meeting the BACR Standards?

• First Study Day 15th January 2009 
– Melia White-House Regents Park London
– Contact BACR Education:
– Google – BACR Education
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• Aim to develop “road show” to different regions 
of the country 
– Part of revising BACR Standards for future
– Developing a service resource manual (BHF funding)
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New courses now 
available 

• Lifestyle, diet and behaviour

• Service delivery, evaluation
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• Psychology 
applications



Mental health as a barrier to healthy lifestyle 
adherence

• Self efficacy and self esteem two key 
determinants of adherence to exercise 
and lifestyle behaviour change 

(Biddle & Mutrie, 2001)
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Mental health as a barrier to lifestyle 
change and adherence

Depression 
Low self esteem, fatigue and apathy 
All of which inhibit participation
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• Martinsen & Morgan, 1997 in Morgan (Taylor & Francis)



Mental Health

• Post MI – state and trait psychological morbidity 
(Todd et al., 1992 Sport Med)
• 30% suffer depression

• Cognitive function decline post-CABG
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• Cognitive function decline post-CABG
• 11% - 75% patients (Slater et a., 2009)
• 53% at discharge; 36% at six-weeks;          24% at six 

months; 42% five years  (Newman et al., 2001 NEJM)



Psychological and social support

� Psychological intervention reduces the risk of 
depression, anxiety and non-fatal MI

Rees et al 2004 systematic review

� Social isolation, lack of a social support associated 
with increased mortality and morbidity

Date of Preparation: September 2009
OMA567

with increased mortality and morbidity
Mookadam et al 2004 systematic review

�

� Limited evidence (based on three studies of married 
couples) that involving spouses may have beneficial 
effects on family anxiety

Van Horn et al 2002 systematic review



Education and information provision
� Education and stress management programmes reduce 

cardiac mortality and MI recurrence in post MI patients
Dusseldorp et al 1999 systematic review

� Education and stress management programmes may 
aid in return to work, and reduce anxiety at 3 months 
post-MI

Petrie et al 2002 randomised controlled trial
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Petrie et al 2002 randomised controlled trial
Mayou et al 2002 randomised controlled trial



To be effective for long term secondary 
prevention:

All CR practitioners and those involved in 
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All CR practitioners and those involved in 
long-term care, need to engage in improved 
psychological and educational applications



The National Campaign for Cardiac 
Rehabilitation1

• BHF research shows that well over 50% of heart 
patients who need CR are not accessing it2

• BHF and BACR have launched the National 
Campaign for Cardiac Rehabilitation

– This campaign fights for quality rehabilitation 

Date of Preparation: September 2009
OMA567

– This campaign fights for quality rehabilitation 
made available for all heart patients who need it

• The campaign is run separately in each UK nation.
• Partner organisations include:

– Chest, Heart and Stroke Scotland
– All Wales Cardiac Rehabilitation Working Group
– Heart Care Partnership UK 
– Arrhythmia Alliance 

1. British Heart Foundation About the National Campaign for Cardiac Rehabilitation. www.bhf.org.uk (Last accessed July 2009)
2. British Heart Foundation. Cardiac Rehabilitation... Recovery or By-Pass... National Campaign for Cardiac Rehabilitation. 

2007. Available at www.bhf.org.uk (Last accessed July 2009)Date of Preparation: September 2009
OMA624



The National Campaign for Cardiac 
Rehabilitation1

• The campaign provides patient empowering tools 
• Leaflets are provided outlining patient entitlement
• This is a co-ordinated and very effective Government 

lobbying campaign for CR
• On a separate basis the BHF continues to fund the 
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• On a separate basis the BHF continues to fund the 
National Audit of Cardiac Rehabilitation (NACR) project 
which is:

– Recognised by the UK government
– Forms part of the Central Cardiac Audit Dataset 

(CCAD)
– Produces an annual report that highlights success 

but also identifies low uptake and inequalities

1. British Heart Foundation. About the National Campaign for Cardiac Rehabilitation. www.bhf.org.uk (last accessed 
July 2009)Date of Preparation: September 2009
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• The 2009 Audit Report covers the period between April 
2007 and March 2008

• Across the three nations, PCI patients had the greatest 
variation of CR (from 9% to 32%) 
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variation of CR (from 9% to 32%) 
• The median wait time was three weeks for MI patients, a 

month for PCI patients and six weeks for CABG patients: 
across all three groups there was a reduction of ten days 
from the previous year 

National Audit of Cardiac Rehabilitation, Annual Statistical Report 2009. Available at 
http://www.cardiacrehabilitation.org.uk/nacr/docs/2 009.pdf (Last accessed September 2009)

Slide provided as a courtesy by Prof Patrick Doherty
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• No increase in the number of people with heart failure, 
angina, acute coronary syndrome (ACS) or implanted 
devices being referred to CR

• Only 1% of patients were referred because of heart 
failure, 4% for angina and less than 1% for those having 

NACR and CR Referral
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failure, 4% for angina and less than 1% for those having 
received an implanted cardiac device

• Women, particularly older women,  are under-
represented in CR

National Audit of Cardiac Rehabilitation, Annual Statistical Report 2009. Available at 
http://www.cardiacrehabilitation.org.uk/nacr/docs/2 009.pdf (Last accessed September 2009)

Slide provided as a courtesy by Prof Patrick Doherty
Date of Preparation: September 2009
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2009 2009 
CR Uptake vs 85% TargetCR Uptake vs 85% Target
�� 30% Angioplasty30% Angioplasty
�� 34% MI Patients34% MI Patients
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�� 68% CABG Patients68% CABG Patients
�� Average = 38%Average = 38%



2009 2009 
CR Uptake vs 85% TargetCR Uptake vs 85% Target
�� 30% Angioplasty30% Angioplasty
�� 34% MI Patients34% MI Patients
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�� 68% CABG Patients68% CABG Patients
�� Average = 38%Average = 38%



CR Services 
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National Audit of Cardiac Rehabilitation, Annual Statistical Report 2009. Available at 
http://www.cardiacrehabilitation.org.uk/nacr/docs/2 009.pdf (Last accessed September 2009)

Slide provided as a courtesy by Prof Patrick Doherty
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SUMMARY
Cardiac rehabilitation…

Is more than just…
• Ensuring patients take their medication
• Giving them advice on healthy eating
• Running exercise sessions for patients
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• The benefits only accrue and are sustained with 
appropriate, 

• individualised psychological support 
(mental well-being and behaviour)

• Individualised education (not just running 
education classes either)



THANK YOU
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