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Abstract: This paper reviews the effectiveness of public health and education programs 

for creating awareness of, preventing and managing cardiovascular disease (CVD), with a 

particular focus on their impact on people’s behavior. Evidence-based guidance recommends 

that such programs, eg, cardiac rehabilitation, should include risk assessment, modification of 

lifestyle risk factors and, where appropriate, medication. However, despite substantial evidence 

of  cardiac rehabilitation being beneficial, a significant proportion of eligible patients fail to 

receive cardiac rehabilitation and numerous barriers to attendance remain, particularly because 

cardiac rehabilitation service provision continues to be patchy and of variable quality. Evidence 

suggests that educational programs to prevent CVD may achieve favorable reductions in mor-

tality and overall CVD risk. However, whilst people tend to have significant knowledge of the 

modifiable risk factors for CVD, this does not necessarily lead to action to reduce risk, because 

lay epidemiology appears to play a significant role in sophisticated determinations of CVD 

causation, amongst other factors. Some people, but not all, make and maintain some lifestyle 

changes, but not necessarily all of the changes recommended, because they may only change 

aspects of lifestyle that are perceived to have been likely causes of their CVD. In addition, many 

people experience difficulty in making and maintaining lifestyle changes. There appears to be 

considerable disquiet among patients about taking medicines prescribed for CVD, particularly 

concerning side effects, which in some instances may affect medicine-taking. New developments 

and patient approaches recognize the wider societal issues that influence the lifestyle choices 

people make. Initiatives to increase attendance and widen access to cardiac rehabilitation have 

included home-based and technological innovations as alternatives to hospital-based cardiac 

rehabilitation programs. Effective future approaches are likely to build on these developments, 

and offer even greater choice in accessing preventative services.

Keywords: cardiovascular disease, public health, education programs, cardiac rehabilitation, 

lifestyle change

Introduction
Cardiovascular disease (CVD) remains a leading cause of global morbidity and 

 mortality, particularly in developed countries, although there is wide variation in 

death rates according to age, gender, socioeconomic status, ethnicity, and geographic 

location.1,2 From a biomedical perspective, CVD can perhaps be best viewed as a 

 continuum of a pathological process, in which the arteries gradually thicken and 

harden, and atherosclerotic plaques develop that further occlude blood flow. This 

leads to clinical manifestations, such as coronary heart disease, stroke, and  peripheral 

vascular disease. The World Health Organization reported that in 2005 CVD accounted 
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for approximately 30% of an estimated all-cause total of 

58  million deaths globally.2 In England, for example, it is 

estimated that in 2007  approximately 159,000 deaths resulted 

from CVD, accounting for 34% of all deaths in England 

 during this period.1 Furthermore, the CVD death rate in 

the UK is three times higher in men aged younger than 

75 years than in women, twice as high in socioeconomically 

disadvantaged areas compared with more affluent areas, and 

nearly 50% higher in people of South Asian origin than in the 

general population.3,4 Similar CVD-related health inequalities 

have been found in other developed countries.1,5,6

In response, many countries have introduced health poli-

cies that aim to reduce significant causes of CVD-related 

mortality and morbidity in their populations, which align 

with the World Health Organization 2007 guidance on CVD 

prevention.2 These include primary prevention strategies to 

reduce risk factors in the whole population and aimed at 

people at high risk of developing manifestations of CVD, 

and secondary prevention strategies aimed at people who 

already exhibit such manifestations. Population-based 

approaches aim to reduce the incidence of risk factors for 

CVD (especially those related to lifestyle) in the whole 

(low-risk) population in order to reach a small number of 

high-risk individuals.1,2,7 Approaches that target individuals 

with a high baseline risk do so on the basis of epidemio-

logical evidence indicating that a disproportionately large 

number of CVD-related deaths (30%–40%) occur in the 

small proportion (less than 20%) of the population who 

are deemed to be at high risk.7–9 Evidence-based guidance 

recommends that people at high risk should be prescribed 

appropriate medication (eg, to reduce their blood pressure 

and cholesterol) and be advised to meet a series of lifestyle 

targets. Patients with established CVD are considered to 

be at high risk, as assessed by algorithms, such as the Joint 

British Societies 2005 and the World Health Organization’s 

2007 risk prediction charts.2,10 Where eligible, these patients 

should be offered cardiac rehabilitation, which should offer 

a comprehensive, integrated, and evidence-based approach 

to secondary prevention of CVD.4,11,12

Evidence-based guidance concerning medication rec-

ommends the use of aspirin, beta-blockers, angiotensin-

converting enzyme inhibitors, and cholesterol-lowering 

drugs (eg, statins) for secondary prevention of CVD.2,4,10 

 Lifestyle-related recommendations for both primary and 

secondary prevention of CVD concern stopping smoking 

(where relevant), diet, physical exercise, and weight.2,4,10 

A Mediterranean-style diet is recommended, which includes 

at least five portions of fresh fruit and vegetables a day, 

at least two  servings of oily fish per week, and minimizing 

saturated fat intake by replacement with monounsaturated 

fats.4,10 Other dietary recommendations include limiting 

salt intake to less than 6 g daily and alcohol intake to less 

than 2–3 units per day for women and 3–4 units per day 

for men.13 Regular physical exercise is recommended 

for at least 20–30 minutes per day on most days of the 

week.4,10 In addition, it is recommended that ideal body 

weight (ie, body mass index, 20–25 kg/m2) be achieved and 

maintained.10

However, although overall CVD-related mortality and 

morbidity has decreased in most developed countries over 

the past 10 years,1 the evidence continues to suggest that a 

significant proportion of people do not modify their lifestyles, 

do not take prescribed CVD-related medicines, and do not 

attend cardiac rehabilitation programs.1,2,5,14–16 As such, the 

purpose of this paper is to review the effectiveness of public 

health and education programs for creating awareness of, 

preventing and managing CVD, with a particular focus on 

how such programs impact on people’s behavior. This begins 

with a brief review of the history of the programs for CVD 

and the evidence base for their effectiveness. The paper 

then considers in detail their impact on people’s behavior by 

discussing public perceptions of CVD risk, patient perspec-

tives on cardiac rehabilitation programs, patient perspectives 

on taking CVD-related medicines, and patient perspectives 

on lifestyle modification recommendations. New develop-

ments and patient approaches are then discussed, followed 

by  consideration of some potential future developments. 

In preparing this review, recent guidance, reports, and studies 

written in the English language from national institutions and 

other authoritative organizations were drawn on. The sections 

on patient behavior intentionally focus on dominant themes 

drawn from the largely qualitative bodies of literature on 

lay perspectives, because it has not been possible to refer to 

every relevant published study, given the voluminous nature 

of the literature.

History and effectiveness  
of cardiovascular disease  
education programs
In the latter half of the last century, accumulating evidence indi-

cated that early activity after a myocardial infarction resulted 

in better health outcomes than prolonged bed rest.17 This 

led to the development of cardiac rehabilitation programs in 

developed countries to provide supervised, structured  physical 

activity, initially for postmyocardial infarction  inpatients and 

later for outpatients as well.17  Cardiac  rehabilitation  programs 
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are now increasingly  provided in community  settings and have 

developed to accommodate other functions, such as assess-

ment of individual physical, psychological, and social needs, 

and provision of information on various issues, including 

lifestyle recommendations and the use, benefit, and harms of 

medicines.11,18,19 This typically involves multidisciplinary input 

from health professionals, including nurses,  physiotherapists, 

occupational therapists, dietitians, pharmacists, and social 

workers. As such, cardiac rehabilitation is defined by the World 

Health Organization as being:

“… the sum of activities required to influence favorably the 

underlying cause of the disease as well as the best  possible, 

physical, mental and social conditions, so that they (people) 

may, by their own efforts preserve or resume when lost, as 

normal a place as possible in the community.  Rehabilitation 

cannot be regarded as an isolated form or stage of therapy 

but must be integrated within secondary prevention services 

of which it forms only one facet”.12

Cardiac rehabilitation has been shown to benefit patients 

following a myocardial infarction, as well as before and 

after coronary artery bypass graft surgery.18,20 Benefits have 

been shown in patients with stable angina and heart failure, 

as well as for patients with a variety of other CVD-related 

manifestations.18,20–22 Indeed, improved and increasingly 

available surgical interventions, particularly percutaneous 

techniques, have resulted in increasing numbers of patients 

who can benefit from cardiac rehabilitation.20,22  Particular 

benefits that have been shown by systematic reviews include 

reductions in mortality and morbidity, improved health-

related quality of life, and improvements in a variety of 

physical parameters, including exercise tolerance, blood 

pressure, and blood lipid profiles.22

However, a significant proportion of eligible patients fail 

to receive cardiac rehabilitation, including those ineligible 

for thrombolysis, socially deprived patients, women, ethnic 

minorities, and the elderly.20,22,23 Indeed, it was reported in 

2006 that in the UK, for example, less than 30% of patients 

eligible for cardiac rehabilitation were actually enrolled, and 

the evidence does not suggest that this picture has substan-

tially improved since.22,23 Moreover, recent reports indicate 

that cardiac rehabilitation service provision in the UK and 

other countries continues to remain patchy and of variable 

quality.14,22,24–27 Subsequently, improving the quantity and 

quality of cardiac rehabilitation provision has become a 

priority in national health policies.28

In relation to prevention of CVD, discourses about risk 

in relation to public health have become an  increasingly 

 important feature of contemporary society that has 

 transformed the way disease is defined and how health 

services are organized and delivered. The emphasis has 

increasingly moved from treatment to prevention, and from 

sickness to health.29,30 The subsequent impact that this has 

had on individuals has increased to the point where everyone 

is expected to take responsibility for care of themselves.30 

Health policies and educational programs have emphasized 

personal responsibility, in which choosing a healthy life-

style is promoted as a rational response to awareness of 

health risks.3,31

Studies of some health promotion and educational pro-

grams to prevent CVD have reported significant reductions 

in the rate of deaths attributable to CVD or 10-year CVD 

risk.1,32 A recent systematic review found that community 

CVD prevention programs appeared to have achieved favor-

able changes in overall CVD risk, and found no evidence 

for rejecting such programs as a beneficial means of CVD 

 prevention.32 However, various factors make evaluation of 

health promotion programs problematic. These include limi-

tations in the study designs used to measure the effects of 

programs, unrealistic expectations about how quickly the pro-

grams may result in sustained changes, and whether lifestyle 

changes can be directly attributed to particular programs.1,32 

Nevertheless, whether directly attributable to educational 

programs or not, the epidemiological evidence suggests that 

45%–75% of the recent reduction in CVD deaths in devel-

oped countries is due to the reduction in smoking prevalence 

and dietary modification leading to reduced salt and saturated 

fat intake, amongst other risk factors.1

In short, there is substantial evidence indicating that 

cardiac rehabilitation is a beneficial intervention in the 

 secondary prevention of CVD, and evidence that educational 

programs to prevent CVD may achieve favorable reductions 

in CVD deaths and overall CVD risk. However, the success of 

cardiac rehabilitation and educational programs is critically 

dependent on how people perceive their risk of CVD, their 

perspectives on attending cardiac rehabilitation programs, 

and their perspectives on taking CVD-related medicines 

and modifying their lifestyles. The discussion now turns to 

consider each of these issues in more depth.

Public perceptions of CVD risk
A key concept in the literature about lay perspectives on 

the risks of CVD is that of coronary candidacy or the 

“kind of person who gets heart trouble”, as proposed 

by Davison et al.33–35 Based on extensive fieldwork, they 

argued that people have a coherent approach to assessing 
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the risk of  coronary heart disease and the likelihood of it 

happening.33–35 They noted that their study population had 

a significant knowledge of the modifiable risk factors for 

coronary heart disease, not least as a result of a recent high 

profile coronary heart disease prevention campaign. This had 

been incorporated into pre-existing ideas about how, why, 

and when coronary heart disease might occur. Such theo-

ries concerning how the preventability or inevitability of ill 

health are refined over time were termed “lay  epidemiology”. 

They argued that “official” messages about coronary heart 

disease are incorporated within lay knowledge to form a 

framework, termed “coronary candidacy”, which may be 

used to assess the risks of coronary heart disease in everyday 

life, and explain why some people are susceptible to coro-

nary heart disease whilst others are not. This was observed 

to be happening in four ways, ie, assessing personal risk 

of coronary heart disease, assessing other people’s risk, 

explaining personal coronary heart disease-related illness, 

and explaining other people’s coronary heart disease-related 

illness or death.

Individuals perceived to be at risk of coronary heart 

 disease may be identified in three ways, ie, appearance 

(eg, overweight, unfit, red-faced individuals may be con-

sidered to be candidates), social context (eg, people with 

a family history of coronary heart disease and people in 

stressful or sedentary jobs), and personal information 

(eg, people who smoke, eat a high-fat diet, drink a lot of 

alcohol, or who are “worriers”).33 However, built into this 

is the recognition that candidacy only increases the risk, 

and is not guaranteed to result in coronary heart disease; 

some individuals who are not identified as candidates suf-

fer coronary heart disease whilst some obvious candidates 

do not. These two types of person were termed the “Uncle 

Norman” f igures, who enjoys considerable longevity 

despite engaging in risky behavior and “The last person 

you’d expect to have to have a coronary”, who avoids such 

risky behavior, but still succumbs to coronary heart disease. 

This is explained as a matter of chance, often expressed as 

bad luck, fate, or destiny. Davison et al proposed that this 

becomes an integral component of the coronary candidacy 

framework, and may act as a “barrier to the aims of health 

education”.33

Emslie et al argued that “the kind of person who gets heart 

trouble” may be better described as “the kind of person who 

has a heart attack” because their study respondents focused 

almost entirely on myocardial infarction rather than other 

manifestations of CVD.36 Death from a myocardial infarction 

may be seen as a “good way to go”, because this is presumed 

to be quick rather than a slow painful death, which may 

undermine motivation to modify lifestyle risk factors.37 They 

also argued that age has a significant bearing on coronary 

candidacy because younger (than around retirement age) 

people suffering a myocardial infarction tended to be seen 

as “the last person”, whilst coronary candidacy was often 

not applied to elderly people who died of CVD because “old 

age” tended to be perceived as the cause. Furthermore, they 

argued that the coronary candidacy framework is generally 

only applied to men, and women are generally absent from 

this system. They noted that their respondents only talked 

about women with CVD when specifically asked and would 

typically refer to long-term CVD-related morbidity, rather 

than using the dramatic mortality-related language typically 

applied to men. Other studies support the finding that CVD 

is often perceived as being a man’s disease. For example, 

Ruston and Clayton found that, despite the presence of known 

risk factors, their women participants did not tend to view 

themselves as being at risk unless they adopted a “man’s 

way of life”.38

Studies have also looked at how factors such as family 

history of CVD, ethnicity, stress and hypercholesterolemia, 

affect people’s perceived risk. These study populations 

typically also had significant knowledge of modifiable risk 

factors for CVD, which was likewise incorporated within 

lay epidemiology regarding their own risk. Perceptions of 

a  family history of CVD were found to depend on gender, 

social class, knowledge of the health of family members, 

and the number, age, and closeness of relatives with 

CVD.39,40 Even when CVD is known to run in the family, 

or is a “family weakness”, people may still not necessar-

ily perceive themselves to be at risk.39 Farooqi et al found 

that whilst most of their “South Asian” participants were 

generally aware that a poor diet and lack of exercise are 

risk factors, some did not seem to be aware that smoking 

is a risk factor.41 Stress was commonly perceived to be a 

risk factor, including stress related to immigrant status and 

racial disadvantage. Angus et al similarly found that stress 

was commonly perceived to be a CVD risk factor.42 Studies 

of people with hypercholesterolemia have found that most 

people seem to view themselves as being at increased risk 

of CVD.43–46 However, they may find the diagnosis hard to 

understand and accept if they do not feel unwell.47,48 As a 

result, people may be resistant to lifestyle changes, or not 

take medicines to reduce cholesterol, such as statins.48,49 

In short, studies show that people tend to have significant 

knowledge of the modifiable risk factors for CVD, but this 

does not necessarily lead to action to reduce risk.
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Patient perspectives on cardiac 
rehabilitation programs
Studies that have explored CVD patient perspectives on 

attending cardiac rehabilitation programs have tended to 

report that those who do attend perceive cardiac rehabilitation 

to have been beneficial. Clark et al found that cardiac rehabili-

tation patients often reported increased trust in their bodies, 

greater knowledge of their physical limits, and a heightened 

sense of fitness.50,51 They noted that patients benefited from 

group camaraderie and the opportunity to compare their prog-

ress with that of others, as has been found in other studies.52,53 

Patients may tend to view cardiac rehabilitation as being 

predominantly about exercise,50,54 but other components of 

cardiac rehabilitation perceived as important by patients 

include advice, reassurance, and psychological support.55–57

However, a number of barriers to patients attending 

cardiac rehabilitation have been found, of which transport 

difficulties are a commonly cited barrier.54,57–62 Several 

 studies have reported that patients may feel embarrassed 

about exercising in public,50,57,59 although this may lessen 

through attendance at cardiac rehabilitation.50 Some patients 

dislike group-based formats and prefer home-based cardiac 

rehabilitation.53 Patients’ understanding of the cause of their 

heart attack was also cited as a potential barrier to attendance 

at cardiac rehabilitation.57,59

Additional issues affecting attendance at cardiac rehabili-

tation include limited resources restricting cardiac rehabilita-

tion service capacity57,62 or quality.55,61 Tod et al found waiting 

lists of up to 12 months in some cases, and that patients were 

often unable to access information about the availability of 

cardiac rehabilitation, especially those patients who did not 

speak English or who used sign language.57 Many studies 

noted low attendance at cardiac rehabilitation among women 

and the elderly. McSweeney and Crane, for example, found 

that nearly half of the women in their study had not been 

offered cardiac rehabilitation, and just over a quarter had 

actually attended.60 Several studies have noted that family 

responsibilities were a particular barrier to women attend-

ing cardiac rehabilitation.54,57,58,60 Overall, studies of patient 

perspectives on cardiac rehabilitation support the evidence 

outlined above of attendance at cardiac rehabilitation being 

beneficial and provide valuable insights into why attendance 

generally remains low.

Patient perspectives on taking 
prescribed medicines
Numerous quantitative studies have found that a signifi-

cant proportion of CVD patients do not continue to take 

their CVD-related medicines.16,63–72 This proportion varies 

between studies and between individual medicines, which 

may be partly explained by the variety of techniques used 

to measure compliance.68 Shah et al, for example, found 

that at six months after discharge from hospital, 91% of 

patients still took a beta-blocker, 85% of patients still took 

an angiotensin-converting enzyme inhibitor, and 94% of 

patients still took a statin.16 However, at three years after 

discharge from hospital, only 46% of patients were still taking 

a beta-blocker, whilst only 36% of patients were still taking 

an angiotensin-converting enzyme inhibitor and only 42% 

of patients were still taking a statin.16 In contrast, a study of 

cardiac rehabilitation patients between three months and two 

years after a heart attack found that all the patients reported 

that they took their medication.73 The authors seem to have 

doubted the authenticity of this finding on the basis that 

subjects may have reported desirable behavior rather than 

actual behavior, given the finding of noncompliance in so 

many previous studies.

The findings of the few qualitative studies that have 

explored the perspectives of CVD patients on taking CVD-

related medicines are equivocal. Some studies have reported 

that patients did appear to be taking their medicines as 

prescribed,74–76 whilst other studies found that some patients 

had stopped taking some or all their medicines.77–80 Other 

studies reported a tendency towards taking medicines, but 

did not account for the views of patients who deviated from 

this tendency, by reporting that most of the patients seemed 

to be taking their medicines81 or used phrases such as “good 

adherence was generally found”.82

The most common reasons why patients stopped tak-

ing their medicines include fear of dependency, dislike of 

medicine, and experience of side effects.78–80,83 In contrast, 

MacDermott found that stable angina patients took their 

medicines despite experiencing side effects.74 Other studies 

have reported patient concerns about medicines without 

relating this to compliance. This includes concern about side 

effects,81,84–87 as well as patients perceiving medicines to be 

an “intrusion on their daily life” and concern about having 

to take them for the rest of their lives84 or that some patients 

disliked taking medicines.83,84,87

Studies have reported that some patients view medicines 

in terms of preventing another heart attack,74,82,84 delaying 

progression of CVD,88 or as an aid to recovery.85 However, 

studies have also found that either some or many patients 

did not know what medicines they were taking or how the 

medicines work.76,78,79,81,87,88 In short, these studies point 

to there being considerable disquiet among patients about 
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 taking medicines prescribed for CVD, which in some 

instances may lead to them not continuing to take some or 

all of their medicines. However, no clear picture has emerged 

from the literature as to the overall likelihood of patients 

continuing to take CVD-related medicines.

Patient perspectives on lifestyle 
modification recommendations
In relation to patient perspectives on lifestyle modifica-

tion, two broad themes seem evident from the literature. 

Firstly, some patients, but not all, make and maintain some 

lifestyle changes but not necessarily all of the changes 

recommended.76,80,85,87,89–93 Secondly, patients often expe-

rience diff iculty in making and maintaining lifestyle 

changes.85,94–100 The literature also provides valuable insights 

into the reasons why people make lifestyle changes and 

how they respond to information about lifestyle modifica-

tion provided by cardiac rehabilitation programs and health 

promotion programs.

Numerous studies have reported that patients may per-

ceive that lifestyle change is needed to prevent further myo-

cardial infarctions.88,89,92,95,96,101–103 White et al found that the 

aspects of lifestyle that cardiac rehabilitation patients modi-

fied and maintained tended to be those that were perceived to 

have been likely causes of their CVD.75 Conversely, aspects 

of lifestyle that patients did not seem to perceive as likely 

causes did not tend to have been changed, or were initially 

changed but did not tend to have been maintained. Other 

studies have reported that patients appeared to view lifestyle 

changes in terms of leading to improvements in their health 

or getting “back to normal”.76,85,93,102

Many studies have drawn attention to the difficulties 

that patients often have in making and maintaining lifestyle 

changes. LaCharity found that patients reduced the dif-

ficulty of maintaining dietary changes by making “planned 

exceptions”,97 whilst Kerr and Fothergill-Bourbonnais found 

that some older patients used “cheating” as a way of regaining 

control over their lives.104 LaCharity also found that older 

women experienced difficulty because of food cravings and 

a lack of interest in preparing meals.96 Gambling found it 

common for patients to become resentful of the restrictions 

on their lifestyle and only temporarily give them up.91  Studies 

have found that patients may find maintaining regular physi-

cal exercise difficult because of a dislike of exercise, poor 

weather, or experiencing symptoms,97 that patients perceive 

the recommendations to be unrealistic and “asking too 

much”,91 or lack of access to facilities to exercise.97 In other 

instances, patients perceive there to be too many changes to 

make at once,91,95 and so they may overcompensate in one 

area of lifestyle modification to make up for not modifying 

another.91

Some studies noted gender differences in the lifestyle 

modifications made, for example, that men tended to see life-

style modification as a joint venture with their partner,102,105 

whilst women tended to make lifestyle modifications inde-

pendently and were reluctant to make changes that might 

disrupt the whole family routine.91,102 Studies have found 

that women tended to view exercise primarily in terms of 

losing weight and keeping fit and mobile rather than in 

terms of CVD prevention.38,106 It has also been found that 

women tended to perceive that the activity inherent in their 

domestic lives provided moderate physical activity, which 

may be considered to be best because overexercising may 

be considered potentially harmful.106,107

Research has also pointed to insufficient information 

being given to patients about lifestyle modification77,91,100,108 

or found that they have insufficient knowledge to be able 

to make lifestyle changes.81,85,95 For example, studies have 

found that patients were aware that they needed to reduce 

their fat intake, but they were often not sure about exactly 

what they should be eating.77,85,91 Inadequate provision of 

appropriate information may be a particular problem for 

certain groups of patients, such as those from ethnic minority 

backgrounds.106,108,109 Gambling pointed out that a particular 

issue for patients was that information was generalized, 

such that “everyone received the same instructions” rather 

than being tailored to their individual needs. Subsequently, 

patients decided for themselves what information was 

 relevant to them.91

Importantly, these studies suggest that in many instances 

people do not appear to view lifestyle risk reduction in terms 

of a series of targets, which may require lifestyle modifica-

tion to achieve, as is advocated in standards and guidance.2,4 

Neither it seems do people appear to accept uncritically 

generalized advice about lifestyle changes that they are given 

on cardiac rehabilitation programs or via health promotion 

campaigns. Rather, people seem to relate information about 

lifestyle risk factor reduction to their own circumstances, 

which highlights the tension between approaches to CVD 

risk reduction in the population at large and individual 

perspectives.33–35,91

This tension has largely arisen from the application of 

population-based estimates of risk to individual people.33–35 

The difficulty with these approaches is that assessments of 

any individual person’s risk, despite the sophistication of 

the technique,2,10 remain based on population data. As such, 
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they cannot predict with certainty which individuals will be 

affected by CVD, or which patients with CVD will experi-

ence further CVD-related events.31 Indeed, a consequence of 

population-based approaches is the situation, which has been 

termed the “prevention paradox”,7 whereby CVD-related 

mortality substantially falls in the population, but many 

people who reduce their lifestyle risk factors would not have 

developed CVD anyway. An uncomfortable implication of 

this is that people may be unlikely to modify their lifestyles 

if they are told that, statistically speaking, they are unlikely 

to benefit on an individual basis.33–35 To a lesser extent, this 

also applies to approaches that target high-risk  individuals, 

in that the approach itself may be effective in reducing 

 CVD-related morbidity and mortality in the population, but 

not all of the people who change their lifestyles would have 

been affected by CVD or experienced further CVD-related 

events had they not done so.

Nevertheless, in the pursuit of CVD risk reduction in the 

population, considerable effort over the last several decades 

has been put into health promotion and health education 

strategies and activities, including cardiac rehabilitation 

programs. In these, a strong emphasis has been placed 

on heightening peoples’ awareness of their risk of CVD and 

on their personal responsibility for reducing lifestyle risk 

factors.31,33,34 This makes the all-important step of personal-

izing risk such that it moves from the population as a whole 

to the individual, which does not avoid the problems of the 

prevention paradox. Despite this, as these studies suggest, 

there appears to be a complex interplay between factors 

that influence peoples’ response to educational programs, 

and there is no clear link between adequate provision of 

information, peoples’ understanding, and the likelihood of 

them making or maintaining lifestyle changes, or continuing 

to take medicines. However, there has since been increased 

interest in the wider social factors that shape the landscape 

within which people make lifestyle choices. This has resulted 

in new health policies, guidance, and patient approaches to 

reduce further the burden of CVD, which this discussion 

now turns to.

Update on new developments  
and patient approaches
A number of important public health guidance documents 

have recently been published, which build on the World 

Health Organization guidance on CVD prevention.2 These 

include the UK National Institute of Health and Clinical 

Excellence guidance on prevention of CVD at the population 

level,1 the UK government’s public health White Paper,110 

and a position paper on secondary prevention of CVD 

through cardiac rehabilitation from the European Association 

of Cardiovascular Prevention and Rehabilitation.11

These documents mark an important shift away from pre-

vention (both primary and secondary) of CVD being viewed 

solely as a matter of individual choice, and instead recog-

nize the wider societal issues that influence, and sometimes 

 constrain, the lifestyle choices people make. In particular, the 

National Institute of Health and Clinical Excellence guidance 

on CVD prevention at a population level makes a series of 

recommendations on a range of such issues, including the 

high salt and fat (saturated and trans) content of processed 

foods, the lack of clarity in food product labeling, the avail-

ability of healthy food choices relative to takeaway food out-

lets and other outlets, marketing and promotion of foods that 

are aimed at children, other commercial interests acting as 

barriers to CVD prevention, and increasing physically active 

travel opportunities.1 These recommendations are intended to 

be implemented in conjunction with other initiatives aimed 

at reducing specific risk factors, such as tobacco control 

measures, and those aimed at encouraging individual people 

to make healthy lifestyle choices. Crucially, the guidance 

highlights that many of the modifiable risk factors for CVD 

are also risk factors for other noncommunicable diseases.

In relation to cardiac rehabilitation services, there has been 

a renewed emphasis on improving the provision and the quality 

of cardiac rehabilitation programs provided, as well as widen-

ing access and increasing attendance at cardiac rehabilitation. 

This supports cardiac rehabilitation service standards docu-

ments, such as the British Association for  Cardiac Rehabilita-

tion standards and core components for cardiac rehabilitation 

services, and the American Association of Cardiovascular and 

Pulmonary Rehabilitation guidance.19 It is increasingly being 

recognized that, in order to widen access to cardiac rehabilita-

tion, there needs to be a range of effective alternatives to the 

traditional model of hospital-based cardiac rehabilitation 

programs. A recent systematic review of home-based versus 

center-based cardiac rehabilitation found that home-based 

cardiac rehabilitation was as effective as center-based cardiac 

rehabilitation in reducing mortality and cardiac events, and 

improving physical parameters, such as exercise capacity, 

blood pressure, and cholesterol.111 In addition, no differences 

in costs or patient adherence were found between home-based 

or center-based cardiac rehabilitation. Other means of increas-

ing access have utilized technological innovations such as 

“Telehealth”, which involves patients communicating with 

cardiac rehabilitation service providers by telephone,  Internet, 

and video conferencing.112 This has also been shown to reduce 
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 mortality and improve CVD risk factors such as blood  pressure, 

 cholesterol, and smoking prevalence.

Future developments
Reducing further the burden of CVD in the global population 

remains a huge and complex challenge, but opportunities 

for future developments seem evident in innovative techno-

logical solutions to widening access to cardiac rehabilitation 

services and educational programs, such as those discussed 

above. Similarly, reorganization of public health activities, 

such as is proposed in the UK government’s recent White 

Paper,110 where closer integration between community ser-

vices and public health initiatives may result in effective local 

approaches to CVD prevention being adopted. However, as 

Davison et al argued in 1991 in relation to overcoming the 

prevention paradox:

“It will only be with the socialization of health, when 

it is seen as a collective and not an individual phenom-

enon, that the problems of the prevention paradox will be 

overcome”.33

As such, the recent shift in health policy marks a wel-

come step in this direction by recognizing the complexity 

of societal influences on people’s lifestyle choices, rather 

than individual failures in preventing CVD. Future develop-

ments in this direction may offer the most substantial and 

sustainable means of creating awareness of, preventing, and 

managing CVD.

Conclusion
Current approaches to creating awareness of, preventing, 

and managing CVD include primary prevention strategies 

(eg, public health and educational programs) to reduce risk 

factors in the whole population and those aimed at people at 

high risk of developing manifestations of CVD, and second-

ary prevention strategies (eg, cardiac rehabilitation services) 

aimed at people who already exhibit such manifestations. 

Evidence-based guidance recommends that such strategies 

should include CVD risk assessment and modification of 

lifestyle risk factors. People at high risk of CVD should 

also be prescribed appropriate medication. There is sub-

stantial evidence indicating that cardiac rehabilitation is a 

beneficial intervention in the secondary prevention of CVD, 

and studies of patient perspectives on cardiac rehabilitation 

suggest that patients who attend usually consider it to be 

beneficial. Despite this, a significant proportion of eligible 

patients fail to receive cardiac rehabilitation, and numerous 

barriers to attendance remain, particularly because cardiac 

rehabilitation service provision continues to be patchy and 

of variable quality.

There is evidence that educational programs to prevent 

CVD may achieve favorable reductions in mortality and over-

all CVD risk. However, whilst people tend to have significant 

knowledge of the modifiable risk factors for CVD, this does 

not necessarily lead to action to reduce risk, because lay epi-

demiology appears to play a significant role in sophisticated 

determinations of CVD causation, amongst other factors. 

Some patients, but not all, make and maintain some lifestyle 

changes, but not necessarily all of the changes recommended, 

because they may only change aspects of their lifestyle that 

are perceived to have been likely causes of their CVD. Many 

patients also experience difficulty in making and maintaining 

lifestyle changes. There appears to be considerable disquiet 

among patients about taking medicines prescribed for CVD, 

particularly concerning side effects, which in some instances 

may affect medicine-taking choices.

New developments and patient approaches mark an 

important shift away from prevention of CVD being viewed 

solely as a matter of individual choice, and instead recognize 

the wider societal issues that influence the lifestyle choices 

people make. Recent developments in increasing attendance 

and widening access to cardiac rehabilitation have involved 

home-based and technological innovations as alternatives to 

the traditional model of hospital-based cardiac rehabilitation 

programs. Effective future approaches to creating awareness 

of, preventing, and managing CVD are likely to build on these 

developments and offer even greater choice in  accessing 

preventative services.
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