






In most countries, the majority of adults and children do
not achieve the minimum activity levels recommended by

health organizations: every person should engage in moderate exer-

cise for at least 150 min/week and/or vigorous activity for at least

75 min/week or an equivalent thereof.258,520 For population-based

prevention, the statement of ‘seven best investments’512 gives the

universal and comprehensive advice to promote PA.512

Specific national guidelines developed for PA include frequency,
intensity, time (duration) and type of activity (FITT), which can influ-

ence legislative initiatives, such as ‘active cities’ with bicycle lanes and

walking paths and reallocation of road space.
Focused media and educational campaigns can initiate physical ac-

tivities.519 Recent campaigns from sports medicine societies have

endorsed PA prescriptions from GPs (http://www.efsma.net). The

PA should be assessed at every medical encounter.
A simple strategy for increasing daily exercise is to encourage the

use of stairs rather than the elevator or escalator, along with signage

directing people to the stairs and health promotion materials en-

dorsing the positive effects of stair climbing.516

Interestingly, an increase in fuel prices may reduce car driving and
increase active commuting for those who live within reasonable

walking or biking distances, with the exception of diseased or dis-

abled persons.496

PA education should be started in preschool/kindergarten and
continue for all levels of primary and secondary education. For
school education, a multicomponent intervention should focus on
improving lifelong PA by trained teachers. At least 3 h/week, and
preferably 60 min/day, of sports or PA should be performed during
school time.511 Regular activity also improves cognitive competence
for learning.513,521 This activity can be supplemented with active
commuting to school and supervised walking routes to and from
school, with less reliance on buses.514

Workplaces can offer different opportunities for PA promo-
tion. Some larger companies offer a fitness centre on company
grounds without fees for employees. Workplace-based interven-
tions may increase regular physical exercise for employees, but
results demonstrate that a high proportion of workers do not
participate.522 Therefore, supervisors and managers should en-
dorse workplace interventions by encouraging employees to
undertake PA.

Improved accessibility to recreation and exercise facilities with in-
creased operating hours and utilizing community resources such as
school playgrounds may increase regular PA in all age groups and re-
duce socio-economic inequality of access.517

Gap in evidence

† Sustainability and long-term outcomes of population-based ac-
tions to promote PA.

Recommendations for population-based approaches to physical activity (continued)

Recommendations Classa Levelb Ref c

Schools 
See also section 
3c.2 for multi-
component 
interventions

Increased availability and types of school playground spaces and equipment for exercise activity and 
sports are recommended.

I C 512, 519

Regular classroom PA breaks during academic lessons should be considered. IIa B 511

Increasing active commuting to school should be considered e.g. a walking school bus programme with 
supervised walking routes to and from school for safety. 

IIa C 512, 514

Increased number and duration of PA classes, with revised PA curricula to implement at least moderate 
activity and trained teachers in exercise and sports may be considered. 

IIb B 511, 513

Workplaces
See also section 
3c.2 for multi-
component 
interventions

Comprehensive worksite wellness programmes should be considered with nutrition and PA components. IIa B

512, 
520–522

Structured worksite programmes that encourage PA and provide a set time for PA during work hours 
should be considered. Improving stairway access and appeal, potentially in combination with “skip-stop” 
elevators that skip some  should be considered.

IIa C

Promoting worksite  centres should be considered. IIa C 517

Community 
setting

Health care providers should consider inquiring about PA in every medical encounter and adding it to the 
record. In addition, they should consider to motivate the individual and promote PA.

IIa C 512, 520

Improved accessibility of recreation and PA spaces and facilities (e.g. building of parks and playgrounds, 
increasing operating hours, use of school facilities during non-school hours), improved walkability should 
be considered.

IIa C 512, 520

Improved neighbourhood aesthetics (to increase activity in adults) should be considered. IIa C 512, 520

GPs ¼ general practitioners; PA ¼ physical activity.
aClass of recommendation.
bLevel of evidence.
cReference(s) supporting recommendations.
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3c.4 Population-based approaches to
smoking and other tobacco use
Key messages
† Adolescence is the most vulnerable period for uptake of smoking,

with lifelong consequences.
† High taxes on all tobacco products is the most effective policy

measure to reduce smoking uptake by the young.
† Restrictions on smokeless tobacco due to strong evidence of harm.

† Restrictions on e-cigarettes due to uncertainty regarding safety
and effect.

† Plain packaging is effective in reducing tobacco con-
sumption.

† Restrictions on advertising, promotion and sponsorship by the
tobacco industry.

† A goal would be to make a common European decision to
achieve a smoking-free Europe by 2030.

Recommendations for population-based approaches to smoking and other tobacco use

Recommendations Classa Levelb Ref c

Governmental 
restrictions and 
mandates

Banning smoking in public places is recommended to prevent smoking and to promote smoking cessation. I A 495

Banning smoking in public places, outside public entrances, workplaces, in restaurants and bars is 
recommended to protect people from passive smoking.

I A 496, 523

Prohibit sales of tobacco products to adolescents are recommended. I A 495

Banning of tobacco vending machines is recommended. I A 495

Restrictions on advertising, marketing and sale of smokeless tobacco are recommended. I A 524-527

Complete ban on advertising and promotion of tobacco products are recommended. I B 496

Reduced density of retail tobacco outlets in residential areas, schools and hospitals is recommended. I B 496

Harmonization of border sales and tax free sales of all tobacco products is recommended. I B 495

Restrictions on advertising, marketing and sale of electronic cigarettes should be considered. IIa A 305, 528

Media and 
education

Telephone and internet based lines for cessation counselling and support services are recommended. I A 496

Media and educational campaigns as part of multicomponent strategies to reduce smoking and increase 
quit rates, reduce passive smoking and use of smokeless tobacco are recommended. 

I A
496

Media and educational campaigns concentrating solely on reducing smoking, increasing quit rates, reducing 
passive smoking and the use of smokeless tobacco should be considered.

IIa B 495, 496

Labelling and 
information

Cigarette package pictorial and text warnings are recommended. I B 495, 496

Plain packaging is recommended. I B 495, 496

Economic 
incentives

Higher taxes and prices on all tobacco products are recommended. I A 495, 496

Schools
Banning smoking in school, pre-school and child care to protect from passive smoking is recommended. I A 495

Promotion and teaching of a healthy lifestyle including tobacco-free life should be considered in all schools. IIa B 496

Workplaces
Workplace  bans on smoking to reduce passive smoking and increase quit rates are recommended. I A 495, 496

Workplace policy on healthy choices including tobacco cessation/prevention is recommended. I A 496

Community 
setting

It is recommended that health personnel, caregivers and school personnel set an example by not smoking 
or using tobacco products at work.

I A 495, 496

It is recommended to advise pregnant women to be tobacco-free during pregnancy. I A 524

It is recommended to advise parents to be tobacco-free when children are present. I A 495, 496

It is recommended to advise parents to never smoke in cars and private homes. I A 495, 496

 restrictions on smoking should be considered. IIa B 496

aClass of recommendation.
bLevel of evidence.
cReference(s) supporting recommendations.
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The WHO Framework Convention on Tobacco Control recom-
mends smoke-free laws: protecting people from tobacco smoke and
banning smoke in public places, warning about the dangers of tobacco,
raising taxes on tobacco and enforcing advertising bans.523 Children
and low socio-economic groups are sensitive to population-based to-
bacco intervention. Passive smoking increases CVD risk,495,496 more
so in women than in men.529 All smoking, including smoking a water
pipe, is deleterious. Smokeless tobacco (in Europe usually snus, a moist
powder tobacco placed under the upper lip) increases the risk of fatal
CVD events,525–527 and the use of snus during pregnancy increases
the risk of stillbirth.530 There is no evidence that snus increases smok-
ing cessation more than nicotine replacement products or medication.
Many smokers use e-cigarettes to quit. There are many unanswered
questions about their safety, efficacy for harm reduction and cessation
and impact on public health. International legislation should be harmo-
nized to prevent a new tobacco epidemic.495

Multicomponent strategies are best. Advertising bans reduce to-
bacco consumption, and mass media campaigns reduce smoking up-
take by teenagers and increase adult quitting.495 Media and
educational campaigns in schools reduce smoking and promote
smoking cessation. Editors should increase the coverage of tobacco
and health in the media.531 Telephone or Internet-based cessation
support reduces tobacco use.496

Packs with pictorial and text warnings raise awareness of tobacco
dangers.495 Plain and standardized packaging without brand labels
enhances the effectiveness.

Higher taxes reduce tobacco consumption and encourage quitting,
particularly among young and lower socio-economic groups.495,496

School-based smoking bans should be implemented.496 Smoking
bans at workplaces reduce exposure to passive smoking, decrease
smoking and increase quitting rates.495 Tobacco outlet density
near homes, hospitals and schools should be reduced. Pregnant wo-
men should avoid tobacco, and parents should be tobacco free
when children are present. Health personnel, caregivers and tea-
chers must set an example by not using tobacco products at work.

Gaps in evidence

† Effect of school-based smoking restrictions.
† Health harm of e-cigarettes.
† More evidence on environmental smoking is needed, as smoke

particles may remain in rooms for many years.

3c.5 Alcohol abuse protection
Key messages

† Excessive alcohol intake is associated with increased CV mortal-
ity, and alcohol ranks as the second-leading cause of DALYs lost
in high-income countries.

† The interventions for addressing the harmful use of alcohol are
cost effective, with good return (i.e. increasing alcoholic beverage
excise taxes, restricting access to alcoholic beverages and imple-
menting comprehensive restrictions and bans on advertising and
promotion of alcoholic beverages).

Recommendations for protecting against alcohol abuse

Recommendations Classa Levelb Ref c

Governmental 
restrictions and 
mandates

Regulating physical availability of alcoholic beverages is recommended, including minimum legal purchase 
age, restrictions on outlet density and time and place of sales, public health oriented licensing systems, and 
governmental monopolies of retail sales.

I B 532–536

Drink-driving countermeasures are recommended such as lowered blood alcohol concentration limits 
and “zero tolerance”, random breath testing and sobriety check points. 

I B 534, 537

Implementing comprehensive restrictions and bans on advertising and promotion of alcoholic beverages 
is recommended.

I C 532

Media and 
education

Educational information campaigns may be considered to create awareness on the hazardous effects of 
alcohol.

IIb B 532, 538

Labelling and 
information

Labelling alcohol with information on caloric content and health warning messages of the harmful effects 
of alcohol may be considered.

IIb B 532, 538

Economic 
incentives

Taxes on alcoholic beverages are recommended. I B 533

Schools
At every school, pre-school and day care a multi-component, comprehensive and coherent education may 
be considered to prevent alcohol abuse.

IIb B 532, 538

Workplaces
At every company a coherent and comprehensive health policy and nutritional education on stimulating 
the health of employees, including limiting excessive alcohol intake, are recommended.

I B 495

Community 
setting

Measures to support and empower primary care to adopt effective approaches to prevent and reduce 
harmful use of alcohol are recommended.

I B 539

Enacting management policies relating to responsible serving of alcoholic beverages should be considered 
to reduce the negative consequences of drinking.

IIa B 534, 538

Planning of location and density of alcohol purchasing outlets and other catering establishments should 
be considered.

IIa C

aClass of recommendation.
bLevel of evidence.
cReference(s) supporting recommendations.
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At the population level, alcohol consumption is associated with
multiple health risks that clearly outweigh any potential benefits. In
2012, �3.3 million deaths (5.9% of all global deaths) and 139 million
DALYs (5.1% of the global burden of disease and injury) were attrib-
utable to alcohol consumption. The highest numbers of deaths are
from CVDs, with 33.3% of the alcohol-attributable deaths due to
CVDs.534 Ischaemic heart disease mortality is 65% higher in male hea-
vy drinkers and more than double in female heavy drinkers.540

The relationship between alcohol consumption and CAD and
cerebrovascular diseases is complex. It depends on both the level
and pattern of alcohol consumption. Low alcohol consumption, ran-
ging from one to three alcohol units per day (a unit equates to about
80 mL of wine, 250 mL of normal strength beer or 30–50 mL of spir-
its) in some segments of the population is associated with the lowest
all-cause mortality, largely due to lower coronary mortality.541

SBP and DBP levels increase as alcohol consumption increases to
.3 units/day, as does the risk of cardiac arrhythmias, cardiomyop-
athy, sudden death and haemorrhagic stroke.542 The pattern of alco-
hol use has an effect on CVD risk; binge drinking is associated with a
higher risk of sudden death and stroke.543

The following strategies and interventions have the highest level
of effectiveness to prevent the harmful use of alcohol: age limits for
sale and serving;535 drink-driving strategies;537 government retail
monopolies on the sale of alcohol and reducing the hours of
sale;536 banning alcohol advertising, promotion and sponsorship of
events532 and an increase in retail prices.533,538

In the absence of other population-level measures, such as tax-
ation and advertising restrictions, labelling alcohol with information
on caloric content and health warning messages of the harmful ef-
fects of alcohol has been shown to have a limited effect.538

Alcohol regulations in the policies of workplaces, educational
centres and schools are effective.532

Brief intervention in primary care to prevent alcohol abuse has
been shown to be effective.539

In the community, excessive alcohol intake can be limited by re-
strictions in the number and opening hours of outlets and by in-
creasing the minimum age for sales and servings.495

Gap in evidence
† Better quality evidence is needed with regard to potential con-

founding in studies on the effects of alcohol consumption.

3c.6 Healthy environment
Air pollution contributes to the risk of respiratory and CV diseases.544

Important sources of fine particles in the EU are motorized road traf-
fic, power plants and industrial and residential heating using oil, coal or
wood. Up to a third of Europeans living in urban areas are exposed to
levels exceeding EU air quality standards. In particular, young and old
individuals and subjects with a high risk of CVD are more prone to the
detrimental effects of air pollution on the circulation and the heart.

The EU Commission released a policy package to be implemen-
ted by the year 2030 with measures to reduce harmful emissions
from traffic, energy plants and agriculture. Further efforts to reduce
air pollution should be encouraged and taken up by national govern-
ments (e.g. through appropriate and effective legislation). Patient or-
ganizations and health professionals have an important role to play
in supporting education and policy initiatives and provide a strong
voice in the call for action at the governmental level.544

The media can inform the population on air quality (e.g. by apps)
and by providing smog alerts. Information on patients’ behaviour

during smog is needed. Economic incentives such as reduced taxes
on electric and hybrid cars can contribute to the improvement of air
quality. New houses and schools can be built in areas remote from
highways and polluting industries.

4a. Where to intervene at the
individual level
The question of ‘where’ prevention should take place requires only
a simple answer: everywhere! Prevention of CVD should be valued
and implemented at all levels of society and in all health care settings.
This should include increased spending on prevention in health care
and on actions that make communities healthier. All clinicians
should consider prevention and promotion of healthy lifestyles a
professional responsibility with individual patients and should sup-
port policies that promote healthier lifestyles. Patients should also
be empowered and have the knowledge and support to make in-
formed decisions and to demand robust prevention efforts from
health care groups and society.

4a.1 Clinical settings and stakeholders
4a.1.1 Cardiovascular disease prevention in primary care
Key messages
† The prevention of CVD should be delivered in all health care set-

tings, including primary care.
† Where appropriate, all health professionals should assess CV risk

factors to determine the individual’s total CV risk score.
† GPs and nurses should work together as a team to provide the

most effective multidisciplinary care.

Recommendation for cardiovascular disease prevention
in primary care

Recommendation Classa Levelb

It is recommended that GPs, nurses and allied 
health professionals within primary care deliver 
CVD prevention for high-risk patients.

I C

aClass of recommendation.
bLevel of evidence.

The physician in general practice is the key person to initiate, coord-
inate and provide long-term follow-up for CVD prevention. In most
countries, GPs deliver .90% of consultations and provide most
public health medicine, including preventive care and chronic dis-
ease monitoring. In the case of CVD prevention, they have a unique
role in identifying individuals at risk of CVD and assessing their eli-
gibility for intervention based on their risk profile. How to maximize
attendance rates and adherence, particularly in those who are at
highest risk, remains an issue.

As mentioned in section 2.2, a systematic approach is recom-
mended to risk assessment, giving priority to persons with a priori
higher risk (such as family history of premature CVD, presence of
hypertension, etc.); opportunistic screening of persons ,40 years
of age without CV risk factors is not recommended.

Intensive and structured intervention in general practice contri-
butes to the prevention of recurrent CV events and reduces hos-
pital admissions in CAD patients.545

Joint ESC Guidelines Page 57 of 78

 by guest on M
ay 23, 2016

http://eurheartj.oxfordjournals.org/
D

ow
nloaded from

 

http://eurheartj.oxfordjournals.org/


The successful implementation of CVD prevention guidelines re-
lies heavily on GPs providing risk factor evaluation, intervention and
patient education. However, CV targets in general practice are often
not achieved. The EUROASPIRE III survey (primary prevention arm)
showed that the lifestyle of people being treated as high CV risk—
defined as patients treated with BP- and lipid-lowering drugs as well
as anti-diabetes drugs—showed much persistent smoking and a high
prevalence of both obesity and central obesity. BP, lipid and glucose
control is poor, with most patients not achieving the targets defined
in the prevention guidelines.5

Surveys done among GPs and physicians in several European re-
gions found that most were aware of the European guidelines on
CVD prevention, but that only 36–57% were using the guidelines
in practice, and less than half performed comprehensive risk assess-
ments. The main barrier was time, but GPs also cited that there
were too many guidelines, unrealistic targets for risk factor control,
a preference for using their own experience and a lack of knowledge
regarding comprehensive risk assessment.546 –549 Online resources,
mobile apps, pocket guidelines and summary cards may contribute
as a means to overcome the implementation challenge.

Evidence for an effective role for nurses in primary care exists.
A study of nurse-coordinated preventive cardiology programmes
for primary prevention of CVD compared with routine practice
conducted in a matched, paired-cluster RCT in six pairs of general
practices in six European countries showed more high-risk pa-
tients achieved the lifestyle and risk factor targets in the nurse-
coordinated arm compared with usual care.550

In 2009, a randomized trial in The Netherlands on CVD risk manage-
ment and preventive care found that practice nurses achieved results
equal to GPs after 1 year of follow-up.551 A clinical trial (n ¼ 525) in
the USA also showed that advanced practice nurses working with com-
munity health workers can achieve significant improvements in CV risk
factors (BP, cholesterol, DM control) in underserved inner-city popula-
tions compared with enhanced usual care, and it was cost-effective.552

Gap in evidence
† Further research is needed in order to explore what is the best

strategy to improve implementation of CVD prevention guide-
lines in general practice, taking into account the heterogeneity
among countries in terms of health systems and local resources.

4a.1.2 Acute hospital admission setting

Recommendation for CVD prevention strategies in the
acute hospital admission setting

Recommendation Classa Levelb Ref c

It is recommended to implement 
strategies for prevention in 
CVD patients, including lifestyle 
changes, risk factor management 
and pharmacological optimization, 
after an acute event before hospital 
discharge to lower risk of mortality 
and morbidity.

I A 300, 553

aClass of recommendation.
bLevel of evidence.
cReference(s) supporting recommendations.

The importance of starting appropriate prevention before hospital
discharge cannot be overemphasized, as prevention treatment
tends to decrease rather than increase post-hospitalization, with
proportions of patients on appropriate therapy declining over
time and patients not reaching risk factor targets.295,554

The acute care team should emphasize the importance of the
preventive measures directly to the patient, because failure to do
so may suggest that these measure are valueless; and they interact
with other health professionals (e.g. physicians, nurses) to ensure
that prevention strategies initiated during hospitalization are sus-
tained and supported in other settings.

Thus patients, while in acute care, should receive appropriate in-
terventions to optimize prevention strategies. These include full
clinical assessment to guide optimization of medical therapy, indivi-
dualized behavioural education for risk factor modification and re-
ferral to exercise-based CR.

Education should be person-centred with full participation of pa-
tients and caregivers, providing explanations for each intervention,
while early mobilization and physical conditioning programmes
should vary according to the individual’s clinical status.

4a.1.3 Specialized prevention programmes

Recommendations for specialized prevention
programmes

Recommendations Classa Levelb Ref c

Participation in a CR programme 
for patients hospitalized for an acute 
coronary event or revascularization, 
and for patients with HF, is 
recommended to improve patient 
outcomes.

I A 555, 556

Preventive programmes for therapy 
optimisation, adherence and risk 
factor management are recommended 
for stable patients with CVD to 
reduce disease recurrence. 

I B 557–560  

Methods to increase referral to and 
uptake of CR should be considered 
such as electronic prompts or 
automatic referrals, referral and 
liaison visits, structured follow-up 
by physicians, nurses or therapists, 
and early starts to programmes after 
discharge.

IIa B 557, 558

Nurses and allied health professional 
led programmes should be considered 
to deliver CVD prevention across 
healthcare settings.

IIa B
550–552, 

561 

CR ¼ cardiac rehabilitation; CVD ¼ cardiovascular disease; HF ¼ heart failure.
aClass of recommendation.
bLevel of evidence.
cReference(s) supporting recommendations.

Specialized prevention programmes are delivered as CR or other
prevention programmes for all patients with CVD or at high risk
for CVD. The core components and goals of CR have been standar-
dized,562 but the structure, length and type of programme offered
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differs widely by country, affected by national guidelines and stan-
dards, legislation and payment factors.563

CR is a comprehensive programme involving exercise training,
risk factor modification, education and psychological support.
An overview of six Cochrane systematic reviews of CR (148
RCTs with 98 093 subjects) concluded that for low- to moderate-
risk patients with HF, or who are post-MI or revascularization,
exercise-based CR decreased hospital admissions and improved
health-related quality of life (HRQoL) compared with usual care,
and may reduce mortality longer term.555 A limitation of current re-
views is the inclusion of trials prior to modern treatment, differing
patients groups and heterogeneous programmes of CR. Thus
more research is needed to determine the optimal intervention.
A number of recent controlled cohort studies have found a survival
benefit for patients receiving CR compared with no CR. An ongoing
meta-analysis of CR in the modern era may provide more definitive
results regarding patient programmes and outcomes. At present,
the benefit of CR appears to be through direct physiological effects
of exercise training and through CR’s effects on risk factors, behav-
iour and mood.555 CR also provides an opportunity for social sup-
port and to screen patients for psychosocial risk factors.

Referral and participation in CR varies widely across countries: many
CR programmes do not include unstable patients or patients with HF,
devices or PAD, and referral and retention of women and older,
higher-risk patients remains suboptimal.563,564 Referrals to CR can be
increased through electronic prompts or automatic referrals, while pa-
tient uptake may be improved with structured follow-up by nurses or
therapists and early starts to programmes after discharge.557,558,565

Nurse-led programmes can also deliver effective preventive pro-
grammes in patients with CVD. The EUROACTION trial used a 16
week family-centred approach that led to healthier lifestyle changes
in activity and diet and more effective control of risk factors in pa-
tients and their partners compared with usual care.550 The Rando-
mised Evaluation of Secondary Prevention by Outpatient Nurse
Specialists (RESPONSE) trial randomized patients after ACS to
usual care or to nurse-coordinated prevention intervention of out-
patient visits over 6 months: at 1 year, patients in the intervention
group had better control of risk factors, fewer readmissions and
emergency department visits and a predicted RR of mortality (using
SCORE) 17% lower than the control group.561

4a.1.4 Alternative rehabilitation models
Key message
† Home-based rehabilitation with and without telemonitoring

holds promise for increasing participation and supporting behav-
ioural change.

CR has predominantly been implemented in hospitals or in commu-
nity centres with trained staff. Home-based rehabilitation pro-
grammes have the potential to increase patient participation by
offering greater flexibility and options for activities. A systematic re-
view of 12 trials (with 1978 patients) of home- vs. centre-based re-
habilitation found no difference in outcomes, adherence or cost
between the two in the short term and up to 24 months.566 The ma-
jority of studies recruited low-risk, predominantly male patients, and
activities were self-regulated with intermittent support, usually by
telephone. Home-based rehabilitation thus offers an alternative

for some patients, although relatively few programmes in Europe of-
fer it.563

4a.1.4.1 Telerehabilitation
Telerehabilitation, i.e. the use of electronic communication and in-
formation technologies to provide and support remote clinical care
after an acute event, has been found to be more effective than usual
care in achieving behavioural change, and equally effective as a CR
programme.557,567 Simple telemonitoring, including ECG transmis-
sion by telephone in patients with CVD, has been found to be
safe and acceptable to patients and results in improvements in phys-
ical capacity.568 Recent studies are also using smartphone applica-
tions for monitoring and delivery of content and support, with
improvements in uptake, adherence and completion of rehabilita-
tion in younger patients.569

Thus telerehabilitation could further widen participation to more
patients and provide monitoring and greater individualized behav-
ioural support, but large-scale randomized trials are needed.

4a.1.5 Maintaining lifestyle changes
Maintaining healthy behaviours after a specialized prevention pro-
gramme is problematic for many patients.

Specialized prevention programmes and patient consultations
should use a patient-centred approach that focuses on the patient’s
priorities and goals and incorporates lifestyle changes within the
context of the patient’s life. Behavioural change of personal value
to the individual is more likely to be maintained (see section 3a.1).

Longer-term support for behaviour change may be needed and
community maintenance programmes may be useful. In the Global
Secondary Prevention Strategies to Limit Event Recurrence After MI
(GOSPEL) trial, 3241 patients were randomized post-CR pro-
gramme to an intensive multifactorial intervention over 3 years or
usual care. Patients in the intervention group received monthly ex-
ercise and counselling sessions for 6 months, then every 6 months
for 3 years. Compared with usual care, the intervention group had
improved PA, diet and total cholesterol maintained throughout the
study. The intervention significantly decreased several combined
endpoints, such as CV mortality plus non-fatal MI and stroke by
33%, cardiac death plus non-fatal MI by 36% and non-fatal MI by
48% compared with usual care.570

Gaps in evidence

† The optimal CR programme in the era of modern cardiology and
the incremental benefits of various components of CR pro-
grammes, especially for underserved patient groups.

† Alternative and cost-effective models of CR are needed to en-
sure participation globally, including low- and middle-income
countries.

4a.2 How to monitor preventive activities
Key message

† Standards of performance in CVD prevention may serve as vehi-
cles to accelerate appropriate translation of scientific evidence
into clinical practice.
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Recommendation for monitoring preventive strategies

Recommendation Classa Levelb

Systematically monitoring the process of delivery 
of cardiovascular disease prevention activities as 
well as outcomes may be considered.

IIb C

aClass of recommendation.
bLevel of evidence.

Candidates for measures of performance are some of those
processes of care that are recommended by the guideline either
as class I, which identifies recommended procedures/treatments,
or class III, which identifies procedures/treatments that are not
recommended.

The development of standards of performance involves identifi-
cation of a set of measures that target a specific patient population
observed over a particular time period. Thus these performance
measures are aimed at any clinician or health care professional
who sees adult subjects (≥18 years of age) at risk for CVD. Table 18
provides examples of performance measurements of CVD preven-
tion. Detailed specifications for each performance measure, includ-
ing the numerator, denominator, period of assessment, method of
reporting and sources of data, should be developed at the local level.
An optimal target of 100% is recommended for all standards. If this is
not achievable, an interim local target could be set.

4b. Where to intervene at the
population level
Key message
† Governmental and non-governmental organizations (NGOs)

such as heart foundations and other health-promoting organiza-
tions can be a powerful force in promoting a healthy lifestyle and
healthy environments in CVD prevention.

4b.1 Government and public health
Recommendations for population-based interventions to promote
CV health are described in section 3c. These preventive strategies
to address unhealthy diets, smoking and physical inactivity must
take place at different levels. At each level, different clusters of sta-
keholders are concerned and responsible for the interventions:495

† International level— WHO, World Trade Organization, EU
† National level—government departments, health authorities,

health-promoting agencies, consumer organizations, health
NGOs, industries

† Regional and local level—local governmental departments, com-
munities, schools, workplaces, health professionals, catering sec-
tor, retailers, NGOs.

At the EU level as well as at the level of national governments, legis-
lation should be developed regarding, for example, the nutritional
composition of foods; nutrition labelling; smoke-free policies and
environments; restrictions on marketing of unhealthy foods, alcohol
and tobacco products and promoting environments that encourage
PA in everyday life.311 Also, policy measures to reduce air pollution
should be developed. Both levels may use economic instruments

such as taxes and subsidies to support strategies on food and nutri-
tion, tobacco and alcohol. It is not necessarily exclusively the re-
sponsibility of governments to ensure the availability of and
accessibility to PA opportunities and healthy foods; this should be
a joint effort by government, industry and businesses. Health au-
thorities should monitor improvements, and if voluntary efforts by
industry prove inadequate, governments must intervene.

4b.2 Non-governmental organizations
NGOs are important stakeholders in advocating the development
and maintenance of public health policies and are important part-
ners with health care workers in promoting CV prevention.

Several Brussels-based NGOs aim at improving the CV health
of the public and patients, including EHN, health and medical pro-
fessionals [ESC, European Chronic Disease Alliance (ECDA)] and
consumer organizations [Bureau Européen des Unions de Consum-
mateurs (BEUC)].

CV patients’ organizations provide their patient members with
the opportunity to obtain support from their peers. They produce
patient information in the form of booklets and web-based materials
and promote CR.

Stakeholders such as NGOs and health professionals (e.g. cardi-
ologists, internists and GPs) have a responsibility in agenda setting
and monitoring interventions, and can initiate mass media campaigns
to improve health.

In creating healthy and active environments, especially in schools,
workplaces and the community, stakeholders such as teachers and
parent organizations, the catering sector, employer organizations,
trade unions, sport clubs and fitness centres and organizations pro-
moting cycling, walking, public transport or involved in urban plan-
ning and mobility can play a role. An example is the French EPODE
project, aimed at reducing overweight in children.502

Table 18 Examples of performance measurements of
CVD prevention

• Subjects  as tobacco users who received cessation 
 intervention.

• Subjects for whom sedentary habits have been recorded and are 
 counselled to increase PA.

• Subjects for whom unhealthy diet/nutritional habits have been 
 recorded and are counselled to improve diet.

• Subjects for whom weight and BMI and/or waist circumference 
 is documented above normal limits and are counselled on weight 
 management. 

• Subjects >40 years old with at least one lipid  performed
 within the past 5 years.

• Patients <60 years old and with hypertension (not DM) who had 
 a recorded BP reading at their most recent visit of <140/90 mmHg.

• Patients with DM who had a recorded HbA1c <7.0% (<53 mmol/mol)  
 at the most recent visit.

• Patients with a qualifying event/diagnosis who have been referred to an  
 in-patient CR or out-patient CR programme before hospital discharge.

BMI ¼ body mass index; BP ¼ blood pressure; CR ¼ cardiac rehabilitation;
HbA1c ¼ glycated haemoglobin; PA ¼ physical activity.

Joint ESC GuidelinesPage 60 of 78

 by guest on M
ay 23, 2016

http://eurheartj.oxfordjournals.org/
D

ow
nloaded from

 

http://eurheartj.oxfordjournals.org/


5. To do and not to do messages from the Guidelines

Recommendations for cardiovascular risk assessment Classa Levelb

Systematic CV risk assessment is recommended in individuals at increased CV risk, i.e. with family history of premature CVD, familial 
hyperlipidaemia, major CV risk factors (such as smoking, high BP, DM or raised lipid levels) or comorbidities increasing CV risk.

I C

It is recommended to repeat CV risk assessment every 5 years, and more often for individuals with risks close to thresholds mandating 
treatment. 

I C

Systematic CV risk assessment in men <40 of age and women <50 years of age with no known CV risk factors is not recommended. III C

Recommendations for how to estimate cardiovascular risk Classa Levelb

Total CV risk estimation, using a risk estimation system such as SCORE, is recommended for adults >40 years of age, unless they are 
automatically categorised as being at high risk or very high risk based on documented CVD, DM (>40 years of age), kidney disease or a 
highly elevated single risk factor. 

I C

Routine assessment of circulating or urinary biomarkers is not recommended for  of CVD risk III B

Carotid ultrasound IMT screening for CV risk assessment is not recommended. III A

Recommendations for how to intervene Classa Levelb

It is recommended for healthy adults of all ages to perform at least 150 minutes a week of moderate intensity or 75 minutes a week of 
vigorous intensity aerobic PA or an equivalent combination thereof.

I A

PA is recommended in low risk individuals without further assessment. I C

It is recommended to identify smokers and provide repeated advice on stopping with offers to help, by the use of follow up support, 
nicotine replacement therapies, varenicline, and bupropion individually or in combination.

I A

A healthy diet is recommended as a cornerstone of CVD prevention in all individuals. I B

It is recommended that subjects with healthy weight maintain their weight. It is recommended that overweight and obese people achieve a 
healthy weight (or aim for a reduction in weight). 

I A

In patients at VERY HIGH CV risk, an LDL-C goal <1.8 mmol/L (<70 mg/dL), or a reduction of at least 50% if the baseline is between 
1.8 and 3.5 mmol/L (70 and 135 mg/dL) is recommended.
In patients at HIGH CV risk, an LDL-C goal <2.6 mmol/L (<100 mg/dL), or a reduction of at least 50% if the baseline is between 2.6 and 
5.1 mmol/L (100 and 200 mg/dL) is recommended.

I B

In treated hypertensive patients <60 years old, SBP <140 mmHg and DBP <90 mmHg are recommended
In patients >60 years old with SBP ≥160 mmHg, it is recommended to reduce SBP to between 150 and 140 mmHg.
In individuals >80 years and with initial SBP ≥160 mmHg, it is recommended to reduce SBP to between 150 and 140 mmHg, provided they 
are in good physical and mental conditions.

I B

BP targets in type 2 DM are <140/85 mmHg, but a lower target of <130/80 mmHg is recommended in selected patients (e.g. younger 
patients at elevated risk for  complications) for additional gains on stroke, retinopathy and albuminuria risk. 

I B

BP targets in patients with type 1 DM are <130/80 mmHg. I B

Drug treatment is recommended in patients with grade 3 hypertension irrespective of CV risk, as well as in patients with grade 1 or 2 
hypertension who are at very high CV risk.

I B

All major BP lowering drug classes (i.e. diuretics, ACE-I, calcium antagonists, ARBs, and ß-blockers) do not differ  in their
BP-lowering  and thus are recommended as BP lowering treatment.

I A

Renin-angiotensin-aldosterone system blocker is recommended in the treatment of hypertension in DM, particularly in the presence of 
proteinuria or micro-albuminuria. 

I B

ß-blockers and thiazide diuretics are not recommended in hypertensive patients with multiple metabolic risk factors due to the increased 
risk of DM.

III B

A target HbA1c for the reduction in risk of CVD and microvascular complications in DM of <7.0% (<53 mmol/mol) is recommended for 
the majority of non-pregnant adults with either type 1 or type 2 DM.

I A

In DM, metformin is recommended as  therapy, if tolerated and not contra-indicated, following evaluation of renal function. I B

Lipid lowering agents (principally statins) are recommended to reduce CV risk in all patients with type 2 or type 1 DM above the age of 40 years. I A

Antiplatelet therapy is not recommended in individuals without CVD due to the increased risk of major bleeding. III B

Recommendations for achieving medication and healthy lifestyle adherence Classa Levelb

Simplifying the treatment regimen to the lowest acceptable level is recommended, with repetitive monitoring and feedback. In the case of 
persistent non-adherence, multi-session or combined behavioural interventions are recommended.

I A

It is recommended that health personnel, caregivers set an example by following healthy lifestyle, such as not smoking or using tobacco 
products at work. 

I A

continued
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6. Appendix
ESC Committee for Practice Guidelines (CPG): Jose Luis Za-
morano (Chairperson) (Spain), Victor Aboyans (France), Stephan
Achenbach (Germany), Stefan Agewall (Norway), Lina Badimon
(Spain), Gonzalo Barón-Esquivias (Spain), Helmut Baumgartner
(Germany), Jeroen J. Bax (The Netherlands), Héctor Bueno (Spain),
Scipione Carerj (Italy), Veronica Dean (France), Çetin Erol (Turkey),
Donna Fitzsimons (UK), Oliver Gaemperli (Switzerland), Paulus
Kirchhof (UK/Germany), Philippe Kolh (Belgium), Patrizio Lancellot-
ti (Belgium), Gregory Y.H. Lip (UK), Petros Nihoyannopoulos (UK),
Massimo F. Piepoli (Italy), Piotr Ponikowski (Poland), Marco Roffi
(Switzerland), Adam Torbicki (Poland), António Vaz Carneiro
(Portugal), Stephan Windecker (Switzerland).

ESC National Cardiac Societies actively involved in the re-
view process of the 2016 European Guidelines on cardiovascular
disease prevention in clinical practice:

Austria: Austrian Society of Cardiology, Bernhard Metzler;
Azerbaijan: Azerbaijan Society of Cardiology, Ruslan Najafov;
Belarus: Belorussian Scientific Society of Cardiologists, Valeriy
Stelmashok; Belgium: Belgian Society of Cardiology, Catherine
De Maeyer; Bosnia and Herzegovina: Association of Cardiolo-
gists of Bosnia and Herzegovina, Mirza Dilić; Bulgaria: Bulgarian
Society of Cardiology, Ivan Gruev; Croatia: Croatian Cardiac Soci-
ety, Davor Miličić; Czech Republic: Czech Society of Cardiology,
Helena Vaverkova; Denmark: Danish Society of Cardiology, Ida
Gustafsson; Egypt: Egyptian Society of Cardiology, Ihab Attia; Es-
tonia: Estonian Society of Cardiology, Davit Duishvili; Former
Yugoslav Republic of Macedonia: Macedonian FYR Society of
Cardiology, Nela Kostova; France: French Society of Cardiology,
Jean Ferrières; Georgia: Georgian Society of Cardiology, Zurab

Klimiashvili; Germany: German Cardiac Society, Rainer Ham-
brecht; Greece: Hellenic Cardiological Society, Konstantinos
Tsioufis; Hungary: Hungarian Society of Cardiology, Eszter Szaba-
dos; Iceland: Icelandic Society of Cardiology, Karl Andersen; Ire-
land: Irish Cardiac Society, Carl Vaughan; Israel: Israel Heart
Society, Barak Zafrir; Italy: Italian Federation of Cardiology, Salva-
tore Novo; Kazakhstan: Association of Cardiologists of Kazakh-
stan, Kairat Davletov; Kosovo: Kosovo Society of Cardiology,
Fisnik Jashari; Kyrgyzstan: Kyrgyz Society of Cardiology, Alina Ker-
imkulova, Latvia: Latvian Society of Cardiology, Iveta Mintale; Leba-
non: Lebanese Society of Cardiology, Georges Saade; Lithuania:
Lithuanian Society of Cardiology, Zaneta Petrulioniene; Luxem-
bourg: Luxembourg Society of Cardiology, Charles Delagardelle;
Malta: Maltese Cardiac Society, Caroline J. Magri; Moldova:
Moldavian Society of Cardiology, Victor Rudi; Morocco: Moroccan
Society of Cardiology, Latifa Oukerraj; The Netherlands: Nether-
lands Society of Cardiology, B. Ersen Çölkesen; Norway: Norwegian
Society of Cardiology, Henrik Schirmer; Poland: Polish Cardiac
Society, Piotr Jankowski; Portugal: Portuguese Society of Cardi-
ology, Roberto Palma dos Reis; Romania: Romanian Society of
Cardiology, Daniel Gherasim; Russian Federation: Russian Society
of Cardiology, Sergey Nedogoda; San Marino: San Marino Society
of Cardiology, Marco Zavatta; Serbia: Cardiology Society of Serbia,
Vojislav Giga; Slovakia: Slovak Society of Cardiology, Slavomira Fili-
pova; Spain: Spanish Society of Cardiology, Luis Rodrı́guez Padial;
Sweden: Swedish Society of Cardiology, Anna Kiessling; Switzer-
land: Swiss Society of Cardiology, François Mach; Tunisia: Tunisian
Society of Cardiology and Cardio-Vascular Surgery, Abdallah Mahd-
haoui; Turkey: Turkish Society of Cardiology, Dilek Ural; Ukraine:
Ukrainian Association of Cardiology, Elena Nesukay; United King-
dom: British Cardiovascular Society, Chris Gale.

To do and not to do messages from the Guidelines (continued)

Recommendation for CVD prevention implementation Classa Levelb

In primary care, it is recommended that GPs, nurses and allied health professionals within primary care deliver CVD prevention for high-
risk patients.

I C

In acute hospital setting, It is recommended to implement strategies for prevention in CVD patients, including lifestyle changes, risk factor 
management and pharmacological optimization, after an acute event before hospital discharge to lower risk of mortality and morbidity.

I A

Participation in a cardiac rehabilitation programme for patients hospitalized for an acute coronary event or revascularization, and for 
patients with HF, is recommended.

I A

ACE-I¼ angiotensin-converting enzyme inhibitor; ACS ¼ acute coronary syndrome; ARBs¼ angiotensin receptor blockers; BP¼ blood pressure; CAD ¼ coronary artery disease;
CKD ¼ chronic kidney disease; CV¼ cardiovascular; CVD¼ cardiovascular disease; DBP ¼ diastolic blood pressure; DM¼ diabetes mellitus; GPs ¼ general practitioners; HbA1c ¼
glycated haemoglobin; HDL-C¼ high-density lipoprotein cholesterol; HF ¼ heart failure; IMT¼ intima–media thickness; LDL-C¼ low-density lipoprotein cholesterol;; PA¼ physical
activity; SBP ¼ systolic blood pressure; SCORE¼ Systematic Coronary Risk Estimation; TIA¼ transient ischaemic attack.
aClass of recommendation.
bLevel of evidence.

The CME text ‘2016 European Guidelines on cardiovascular disease prevention in clinical practice’ is accredited by the European Board for Accreditation in Cardiology (EBAC). EBAC
works according to the quality standards of the European Accreditation Council for Continuing Medical Education (EACCME), which is an institution of the European Union of Medical
Specialists (UEMS). In compliance with EBAC/EACCME Guidelines, all authors participating in this programme have disclosed any potential conflicts of interest that might cause a bias in
the article. The Organizing Committee is responsible for ensuring that all potential conflicts of interest relevant to the programme are declared to the participants prior to the CME
activities.

CME questions for this article are available at: European Heart Journal http://www.oxforde-learning.com/eurheartj and European Society of Cardiology http://www.
escardio.org/guidelines
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