
Journal of Cardiovascular Nursing
Vol. 26, No. 4S, pp S1YS2 x Copyright B 2011 Wolters Kluwer Health | Lippincott Williams & Wilkins

Introduction

Global Cardiovascular Disease Prevention:
A Call to Action for Nursing

The Global Burden of Cardiovascular Disease
Kathy Berra, MSN, RN, ANP, FAHA, FPCNA, FAAN; Barbara J. Fletcher, MSN, RN, FAHA, FPCNA, FAAN;
Laura L. Hayman, PhD, RN, FAHA, FPCNA, FAAN; Nancy HoustonMiller, BSN, RN, FAHA, FPCNA

Progress, from the Latin progres-
sus, means Bmoving forward[

or Badvancing.[Yet progress can be
a paradoxical concept, and, as has
frequently been observed, we often
seem to be taking 2 steps backward
even as we slowly inch forward.
As our world grows richer, some
populations become poorer, and
many become sicker. As we live
longer, too often we become less

healthy. And, although we live in
a period of increasing economic
development and urbanization, as
our lives become Bbetter,[ cardio-
vascular disease (CVD), the princi-
pal cause of death throughout the
world, imposes an ever-increasing
burden of morbidity and mortal-
ity in both high- and low-income
countries. In the first of the articles
in this supplement, BThe Global
Burden of Cardiovascular Disease,[
Deaton and colleagues explain why
CVD is, increasingly, a global issue;
why it attacks both high and low
socioeconomic groups; why, given
that it results from the cumulative
effects of a finite number of modifi-
able risk factors, it is nevertheless
so difficult to eradicate; why dif-
ferent risk factors are endemic in
different societies; and which inter-
ventional strategies may have the
greatest impact in various locations
and cultures.

Although risk for CVD increases
with increasing age, the disease pro-
cess begins very early in life. Because
the risk factors that lead to CVD
events are influenced over decades
by both behavior and environment,
intervention at any point to modify
or reverse deleterious patterns is
likely to be beneficial. In BA Life
Course Approach to Cardiovascular
Disease Prevention,[ Hayman et al
describe effective interventions and

present global risk assessment tools
to help determinewhich populations
need to be targeted.

These interventions can best be
delivered by professionals who
possess the wide range of skills re-
quired to change behaviors. In the
third article in this supplement,
Berra et al discuss BNurse-Based
Models for CardiovascularDisease
Prevention[ and provide examples
of nurse-led programs that have
been successful in modifyingmulti-
ple risk factors in both primary and
secondary prevention populations.
These models have the flexibility
to be implemented successfully in a
variety of settings and the proven
potential to reverse unhealthy prac-
tices, such as poor diet, sedentary
lifestyle, and smoking, and replace
them with healthy ones, such as
regular exercise and good nutrition.
Nurse case managers also have the
skills to mobilize family members
to motivate and support positive
behaviors, including diet, exercise,
and adherence to medication regi-
mens. New technologies provide
additional opportunities for nurses
to extend their reach in working to
reduce cardiovascular risk factors in
individuals and populations.

Effective strategies to tackle
global problems often begin in com-
munities. In the fourth article in this
series, Fletcher and colleagues

S1

Kathy Berra, MSN, RN, ANP, FAHA,
FPCNA, FAAN
Clinical Director, Stanford Heart Network,
Stanford Prevention Research Center,
Stanford University School of Medicine,
Palo Alto, California.

Barbara J. Fletcher, MSN, RN, FAHA,
FPCNA, FAAN
Clinical Associate Professor, School of
Nursing, University of North Florida,
Jacksonville, Florida.

Laura L. Hayman, PhD, RN, FAHA,
FPCNA, FAAN
Associate Dean for Research and Professor
of Nursing, College of Nursing and Health
Sciences, University of Massachusetts,
Boston; Director of Research, GoKids
Boston, Massachusetts.

Nancy Houston Miller, BSN, RN,
FAHA, FPCNA
Associate Director, Stanford Cardiac
Rehabilitation Program Stanford University
School of Medicine, Palo Alto, California.

The authors have no conflicts of interest to
report.

Correspondence
Barbara J. Fletcher, MSN, RN, FAHA, FPCNA,
FAAN, School of Nursing, University of
North Florida, 4567 St Johns Bluff Rd S,
Jacksonville, FL 32224-2673 (bjflet@att.net).

DOI: 10.1097/JCN.0b013e31821485da

Copyright @ 201  Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.1



present BCommunity-Based and
PublicHealth Prevention Initiatives[
and explain why they are necessary,
and why, with support from policy
makers, such initiatives can be
highly successful in encouraging
and enabling behavior change for
groups of people. The authors pro-
vide examples of communities that
have been mobilized to adopt heart-
healthy behaviors and whose envi-
ronments have been modified so
as to make those behaviors pos-
sible, for example, safe and attrac-
tive locations to walk and exercise.
Community-Based Participatory
Research is highlighted and illus-
trates how to involve communities
in research efforts. Community par-
ticipation in genetic research is in-
creasing and is enabling improved
understanding of how genes interact
with lifestyles to enhance CVD risk.
The authors describe the rewards
and challenges of such participatory
research, including ethical issues
that remain to be resolved.

In the fifth article in the supple-
ment, Burke and colleagues discuss
ways in which health policy oper-
ates at municipal and local as well

as national levels. Effective change
requires an in-depth understanding
of these multilevel policies and how
they operate, particularly in poor
and developing countries. Health
care systems differ throughout the
world and can have a significant
impact on patient adherence to
therapeutic lifestyle change, but so
can a number of other factors de-
lineated by the authors, including
available therapies and the re-
sources, skills, and beliefs of target
populations. The authors present
ways of overcoming obstacles to
adherence and creating incentives
for healthy behaviors.

In the final article in this supple-
ment, the authors argue that, al-
though nurses are the highly trained
foot soldiers in the battle against
CVD, many also have the potential
to be generalsVvisionary leaders
who can innovate, motivate, and
inspire. In this article, the authors
describe the kinds of programs,
including mentorship programs that
have beenmost successful in identify-
ing and training these new leaders.

A sense of urgency permeates this
supplement. Just as poverty engen-

ders poor health, poor health also
contributes to poverty and to loss of
productivity worldwide. The chal-
lenge of CVD is enormous and
unrelenting, but it is not insurmount-
able. The risk factors are known, and
the skills to modify them are avail-
able. Cardiovascular nurses are
deeply committed and determined to
make authentic progress, to move
forward steadily and without losing
ground, so as to enable vulnerable
populations and individuals through-
out the world to avoid initial or re-
current CVD and to have a longer,
healthier, andmore productive future.

On behalf of the Preventive
Cardiovascular Nurses Association
(PCNA) International Committee:
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Statements From Participating Organizations

Agoal of the Council on Cardiovascular Nursing
and Allied Professions is to improve implemen-

tation of the guidelines of the European Society of
Cardiology in clinical practice. One of the corner-
stones of our strategy is to engage nurses more ac-
tively in implementing guidelines for patient care.
The European Guidelines on Cardiovascular Disease
Prevention provides an excellent opportunity to do
so. Ensuring that patients receive evidence-based
therapies, education, and support to modify behav-
iors to reduce risk is the responsibility of us all. We
welcome this international white paper as a global
call to action for nurses.

Kaat Siebens, PhD, RN, FESC
Chair

Council on Cardiovascular
Nursing and Allied Professions

The American Heart Association Council on Car-
diovascular Nursing has an international nursing
focus with a strong emphasis on prevention of car-
diovascular disease. Because we are a global nursing
community, this ‘‘state-of-the-art international paper’’
offers a platform upon which we can build a strategic
plan for global prevention of cardiovascular disease.
The Council on Cardiovascular Nursing applauds this

‘‘Call to Action for Nurses’’ and reaches out to all
nurses worldwide to make a difference in cardiovas-
cular disease prevention.

Sandra B. Dunbar, DSN, RN, FAHA, FAAN
Chair

Council on Cardiovascular Nursing
American Heart Association

The World Heart Federation strongly emphasizes
the importance of collaborative activities between
governments, professional societies, foundations, and
health care providers directed toward the prevention
of cardiovascular disease. In this setting, the role of
nursing is critical to the development of a successful
team and to the achievement of optimal patient
outcomes. This statement provides an important
foundation for the development of international
programs that can truly benefit activities focused on
the prevention of cardiovascular events.

Sidney C. Smith Jr, MD, FACC, FAHA, FESC
President

World Heart Federation
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Foreword

Global Cardiovascular Disease Prevention

A Call to Action for Nursing
Martha N. Hill, PhD, RN, FAAN; George A. Mensah, MD, FACP, FACC

The global epidemic of cardiovas-
cular disease (CVD) and other

chronic diseases calls for multidisci-
plinary and multiprofessional ap-
proaches with strategic emphasis on
prevention, treatment, and control.
In addition, there is increasing re-
cognition that effective management
of these chronic diseases requires
greater patient, family, and commun-
ity involvement, as well as a skilled
and diverse workforce that pays at-
tention to the social, environmental,
and policy determinants of health.
Nowhere are these approaches and
strategies brought together, andmore
closely aligned, than in the field of
preventive cardiovascular nursing.

The Preventive Cardiovascular
Nurses Association and the editors
and authors are to be commended
for conceiving, writing, and publish-
ing this timely supplement. The con-
tents reflect the major shifts in
recognition of the need to address

chronic diseases as well as infectious
diseases and the critical need for team-
based approaches. Its publication,
following on the heels of the Institute
of Medicine (IOM) report,1 Promot-
ing Cardiovascular Health in the
Developing World: A Critical Chal-
lenge to Achieve Global Health, is
not only fortuitous but also timely!
This IOM report recognizes the
complex, interwoven determinants
that call for a multilevel, compre-
hensive integrated approach across
the life span and embedded in public
health principles. It emphasizes the
integration of a chronic disease
model for the prevention and con-
trol of CVD rather than the tradi-
tional acute-care episodic model.

Much like the IOM report, this
supplement highlights the grow-
ing burden of CVD. It stresses the
need for a diverse, multidisciplinary,
multiprofessional skilled workforce
with attention to interventions for
lifestyle and behavior change across
the life span; and effective interven-
tions well integrated into existing
maternal, child health, and commu-
nicable disease prevention priorities
within health system strengthening,
rather than as a parallel and separate
endeavor. ‘‘Global Cardiovascular
Disease Prevention: A Call to Action
for Nursing’’ is also a practical guide
that addresses an important gap in
the planning, provision, and eval-
uation of cardiovascular care and
chronic illness. It provides practical
examples of successful nurse-ledmod-
els in the primary and secondary

prevention of CVD. By focusing com-
prehensively on the role of nursing, it
broadens the approach and potential
effectiveness in the delivery of CVD
prevention and control as well as
nursing leadership and innovation in
efforts to stem this global epidemic.

Fromapolicy perspective, it is also
fortuitous that this call to action for
nurses comes in the same year as the
United Nations General Assembly
Special Session on Noncommunica-
ble Diseases.2 The multiple levels at
which policy and environmental
changes impact cardiovascular health
and chronic illness and the crucial
role of advocacy at the community,
national, and regional levels are well
addressed in this supplement. There
could be no better time than now to
rally a truly multidisciplinary array
of professionals to stem the tide of
the rising burden CVD and other
chronic diseases worldwide.

We highly recommend this sup-
plement to all professionals inter-
ested in cardiovascular health and
believe it should be required reading
for all nurses with a passion for
global CVD prevention.
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The Global Burden of Cardiovascular Disease
Christi Deaton, PhD, RN; Erika Sivarajan Froelicher, PhD, RN; Lai Har Wu, PhD, RN;
Camille Ho, MS, RN; Kawkab Shishani, PhD, RN; Tiny Jaarsma, PhD, RN

Cardiovascular disease (CVD) today is responsible for approximately one-third of deaths worldwide, and that

figure will surely increase in both developing and developed countries as risk factors for the diseaseVprimarily

dyslipidemia, hypertension, obesity, diabetes, physical inactivity, poor diet, and smokingVcontinue to increase.

Although these risk factors are modifiable, to date there is a relative paucity of measures to prevent or control

them, particularly in developing countries. A population strategy combined with a high-risk strategy for CVD

prevention could greatly reduce the burden of disease in the coming decades. Many initiatives are working, but

many more are needed. This chapter provides background on the global burden of CVD and provides the context

for the subsequent chapters addressing nurses’ roles in reversing the bleak predictions for the ravages of CVD if

risk factors are left unchecked in the coming decades.

KEY WORDS: cardiovascular disease, developing countries, prevention

The Need for Global Cardiovascular
Disease Prevention

Cardiovascular disease (CVD) is a major health
problem across the world, accounting for 30% of all
deaths (Figure).1,2 Of the 58 million deaths from all
causes worldwide in 2005, an estimated 17.5 million
were due to CVD, 3 times more deaths than are
caused by infectious diseases including HIV/AIDS,
tuberculosis, and malaria combined.2,3 It is esti-
mated that noncommunicable conditions will
account for more than three-fourths of all deaths in
2030, and deaths from CVD will rise to 23.4 million,
an approximately 37% increase from 2004 rates.

Furthermore, the leading causes of death in the
world in 2030 are predicted to be ischemic heart
disease (IHD) and cerebrovascular disease (stroke),
both components of CVD.2

The World Health Organization (WHO) noted that
CVD has no geographic, socioeconomic, or sex bound-
aries. It is estimated that, far from being confined to the
most developed countries, CVD is the leading cause of
death in developing countries as well. Low- and middle-
income countries contribute to about 80% of CVD
deaths.3 Stroke deaths in low- and middle-income
countries were 5 times more likely than in high-income
countries.4 In developed countries, lower socioeco-
nomic groups have a higher prevalence of risk factors,
higher incidence of disease, and higher mortality. As the
CVD epidemic matures in developing countries, the
greater disease burden will shift to lower socioeconomic
groups.3 Among women across the world, heart disease
is the also the most common cause of death.5 Tables 1
and 2 provide the prevalence of IHD across the world.6

Thus, CVD is a global health problem that demands
a global approach to prevention. Its impact is greatest
in developing countries because of scarcity of both
financial resources and professionals with expertise in
prevention and management of CVD. A global action
for prevention needs to take into consideration stages
of development in countries and regionsVthe epide-
miologic transitionVto be most effective.

Epidemiologic Transition

Epidemiologic transition refers to the shift that occurs
in developing countries as mortality rates from in-
fectious diseases and nutritional deficiencies decrease
and mortality from noncommunicable diseases
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increases. This shift or transition in disease and mortal-
ity rates reflects economic development, urbanization,
industrialization, and changes in social organization
within countries and regions with increased exposure to
risk factors driven by changes in diet, physical activity,
and environment.2,7,8 The overall epidemiologic tran-
sition has been triggered by the ‘‘globalization’’ of
dietary habits, characterized by increased consumption
of fats and sugars,9 and urbanization.9–12 Statistical
projections suggest that by 2025, 43.5% of the
population in the developing world will be living in
urban centers, compared with 21.9% in 1994.13 For
example, in India, the proportion of the population
living in urban centers in 1981 was 23.3%, and this
will increase to 42.8% in 2021.14

Yusuf et al15 describe 5 stages of epidemiologic tran-
sition. Much of sub-Saharan Africa and rural regions
of India and South America are in the first stage, in
which circulatory diseases are primarily due to rheu-
matic heart disease and nutritional cardiomyopathies.
Stage 2 sees an increase in hypertensive heart disease
and hemorrhagic stroke (eg, China), and stage 3 is char-
acterized by early onset of atherosclerotic CVD, obesity,
and diabetes (urban India, former socialist economies,
aboriginal communities), added to the continuing
burden of infectious diseases. Developed countries are
in stage 4, where noncommunicable diseases occur
primarily at older ages. Stage 5 is a regressive stage
caused by social upheaval or war, with resurgence in
infectious diseases, and high mortality from both CVD
and non-CVD causes.15 The high burden of CVD in
developing countries is due to not only to the high
levels of risk factors, but also to the relatively early
age at onset among largely young and middle-aged
populations.15 In the seminal INTERHEART Study,
the average age of patients with acute myocardial
infarction (AMI) in South Asians was 52 years, as
compared with 60 to 65 years in European and North
American cohorts.8

Risk Factor Prevalence and Burden in
Developed and Developing Countries

Cardiovascular disease is usually associated with 1
or more characteristics, known as risk factors that
describe ‘‘any attribute, characteristic or exposure of

FIGURE. Causes of death globally. Source: WHO. Cardiovas-
cular diseases. http://www.who.int/cardiovascular_diseases/
en/index.html.

TABLE 1 Deaths From Ischemic Heart Diseases: Males: 1999–2006 (Per 100 000 Inhabitants)

1999 2000 2001 2002 2003 2004 2005 2006

1 Australia 158.6 148.0 145.0 142.0 148.0 140.4 139.9 139.6
2 Brazil 52.9 53.6 53.9 54.0 53.6 54.3 54.4 54.5
3 Canada 156.3 153.2 152.4 151.8 153.2 151.0 150.9 150.8
4 Chile 59.7 58.8 58.5 58.8 58.8 58.9 58.9 58.9
5 China
6 Czechoslovakia 251.0 240.7 236.3 229.7 240.7 214.1 210.2 206.1
7 Demark 195.3 179.7 182.4 187.5 179.7 191.4 193.3 194.6
8 France 87.7 88.6 86.5 84.8 88.6 82.1 81.4 80.8
9 Germany 205.2 196.6 193.7 192.0 196.6 181.6 179.6 177.6

10 India
11 Italy 143.0 137.3 138.2 142.2 137.3 143.1 144.0 144.3
12 Japan 64.3 61.6 62.5 63.6 61.6 63.2 63.1 63.0
13 Jordan
14 Mexico 50.4 49.6 50.7 50.8 49.6 51.1 51.1 51.2
15 New Zealand 193.4 172.6 168.9 166.0 172.6 159.6 158.0 156.7
16 Pakistan
17 Russia 393.5 420.1 435.3 462.4 420.1 490.2 499.5 507.2
18 Saudi Arabia
19 Sweden 266.7 249.8 244.0 242.1 249.8 232.7 230.2 227.6
20 Switzerland 155.3 151.6 143.2 138.7 151.6 127.3 124.7 122.3
21 UAE
22 UK 247.4 232.8 230.7 223.0 232.8 201.0 197.1 192.8
23 US 200.6 188.8 186.5 184.3 188.8 179.8 178.7 177.7

Source: World Health Databook 2007/2008.6
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an individual that increases the likelihood of develop-
ing a disease or injury.’’16 In general, risk factors for
CVD include demographic characteristics, family his-
tory of CVD, cigarette smoking, physical inactivity,
abnormal serum lipids and lipoproteins, body weight
(obesity), hypertension, and diabetes mellitus.17

Newly emerging CVD risk factors, such as low birth
weight, folate deficiency, and infections, are also
more frequent among the poorest segments of the
population in low- and middle-income countries.2

Knowledge of risk factors that lead to the develop-
ment of CVD has been derived mainly from devel-
oped countries, beginning with epidemiologic studies
such as Framingham. These results have generally
proven to be consistent throughout the world.
INTERHEART was a case-control study of 27 098
participants in 52 countries in which 9 modifiable risk
factors were found to account for 90% of AMI in men
and women across all ages and major ethnic groups.8

These risk factors were abnormal lipids, hyperten-
sion, smoking, diabetes, abdominal obesity, physical
inactivity, unhealthy diet, no alcohol consumption,
and psychosocial stress. In addition, in developed and
developing countries, low income and poor educa-
tion have been consistently associated with increased
CVD mortality and higher rates of CVD risk factors
such as smoking, obesity, and hypertension.18 The
INTERHEART study also found that poor educa-
tion was associated with increased risk for AMI,
largely through its association with modifiable risk
factors, especially in those countries designated as
high income.19

Although CVD is the leading cause of death for wom-
en as well as men, women are generally a decade older
than men when CVD develops; in the INTERHEART
study, two-thirds of women with AMI were 60 years or
older, compared with 40% of men.20 In that analysis,
80% of the earlier age at onset of the first AMI in men
was due to a higher distribution of significant risk
factors in men at younger ages.20 Thus, the finding of
an increase in the proportion of women smokers
younger than 50 years in Europe from 1995 to 1996,
to 2006 to 2007, as well as increases in obesity and
diabetes for both sexes, is ominous.21 Because risk from
smoking is multiplicative when it occurs in the presence
of other risk factors, this becomes even more worri-
some. In other parts of the world, such as the Middle
East, rates of obesity and hypertension are much higher
in women than in men, although smoking rates remain
lower.22

Although the same risk factors are important
throughout the world, their specific prevalence varies.
For example, the prevalence of hypertension in de-
veloping countries has been estimated to be between
1% and 30%, varying largely between continents.23

Developing countries have the largest proportion of
smokers in the world, and rates of smoking in these
countries are on the rise (Table 3).6 In contrast, the
rates of smoking in developed countries have been
declining dramatically.24 The decline can be attributed
to aggressive public antismoking policies: for example,
increasing the cost of cigarettes through taxation, laws
restricting smoking in public places, and laws that
restrict advertising and sale of cigarettes to minors.

TABLE 2 Deaths From Ischemic Heart Diseases: Females: 1999–2006 (Per 100 000 Inhabitants)

1999 2000 2001 2002 2003 2004 2005 2006

1 Australia 133.6 129.9 126.3 124.9 129.9 123.3 122.9 122.7
2 Brazil 37.6 37.9 38.0 38.0 37.9 38.1 38.2 38.2
3 Canada 123.4 122.7 121.9 121.4 122.7 121.0 120.9 120.8
4 Chile 46.4 42.2 43.0 43.4 42.2 43.9 44.0 44.0
5 China
6 Czechoslovakia 226.6 215.2 213.6 212.0 215.2 198.5 195.1 191.3
7 Denmark 177.3 161.8 163.6 165.8 161.8 169.8 171.2 172.4
8 France 66.7 66.0 66.0 63.7 66.0 63.6 63.2 63.2
9 Germany 221.0 211.1 207.0 207.2 211.1 188.2 185.1 181.4

10 India
11 Italy 121.0 117.8 117.2 122.2 117.8 123.2 124.2 124.5
12 Japan 53.7 50.4 50.5 50.3 50.4 49.6 49.5 49.3
13 Jordan
14 Mexico 40.3 39.7 39.9 40.0 39.7 39.9 40.0 40.0
15 New Zealand 150.0 137.7 136.6 135.7 137.7 132.7 132.0 131.4
16 Pakistan
17 Russia 374.7 382.7 386.7 406.4 382.7 423.5 429.2 434.2
18 Saudi Arabia
19 Sweden 212.1 204.5 204.4 201.7 204.5 190.4 187.3 184.1
20 Switzerland 149.5 145.6 138.7 137.2 145.6 121.7 118.9 115.9
21 UAE
22 UK 179.5 183.5 180.2 174.9 183.5 155.1 151.5 148.0
23 US 188.2 177.6 176.1 174.9 177.6 172.0 171.4 170.8

Source: World Health Databook 2007/2008.6
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In addition to cigarette smoking, a form of smok-
ing that is a popular and common social practice in
many regions in the world is the waterpipe (also
known as argeela, arghileh, nargile, narghile, nargi-
leh, hubbly-bubbly, shisha, sheesha, goza). This so-
cial activity usually involves 2 or more people who
may share in the smoking of the same waterpipe.25

Although there is a common misconception that
smoking waterpipe is not as harmful as smoking cig-
arettes, in fact, 1 episode of smoking waterpipe
produces as much tar as smoking 20 cigarettes. One
study established that waterpipe smoke contains an
abundance of chemicals known to be risk factors for
cancer and CVD; for example, the ratio of carbon
monoxide to nicotine was 50:1, as compared with
16:1 for cigarettes.26 An analysis of studies done
in Arab countries reveals that waterpipe smoking
is highly prevalent,27,28 ranging from 31% to 57%
of people, and that more women than men smoke
a waterpipe.29

The proportion of people who are physically in-
active is on the rise in many regions of the world.
According to the INTERHEART study, the least
active regions were in the Middle East, Africa, and
China.8 A change in diet toward highly refined foods,
meats, and dairy products with high levels of satu-
rated fat, coupled with a sharp decrease in energy
expenditure, has been occurring globally since the
mid–20th century.30 This has led to the widespread

increase in obesity (Table 4).6 In affluent societies, ex-
cess weight is more common among disadvantaged
groups, but the inverse occurs in low income countries.30

Obesity in children is also rising, with serious conse-
quences for incidence of diabetes and CVD. An in-
creased risk of IHD in adulthood is associated with
higher body mass index in childhood and adolescence.31,32

Although high intakes of fat, salt, and refined
sugar have not typically been a concern for develop-
ing countries, recent shifts to unhealthy fast-food
trends in eating practices globally have resulted from
socioeconomic changes that make these problems
increasingly relevant for countries in transition.23,33,34

In fact, in China, changing to a ‘‘Western diet’’ was
linked to the dramatic increase in the IHD mortal-
ity rate.35

The trend in developed countries has been for mor-
tality from IHD to decline in the last several decades.
Between 1960 and 1990, CVD mortality declined by
34% to 50% in Australia, Canada, France, Japan,
and the United States.36–39 Mortality rates from IHD
in the United Kingdom have declined steadily since
their peak levels in the early 1970s.40 Previous stud-
ies in the United Kingdom and United States sug-
gested that modest changes in major population risk
factors (notably smoking, lipid levels, and hyper-
tension) have had the greatest effect in decreasing
IHD mortality, but increases in obesity, diabetes,
and sedentary lifestyles threaten to undermine these

TABLE 3 Smoking Prevalence in Population 15 Years or Older for 1999–2006 (% of Population

Aged >_15 y)

1999 2000 2001 2002 2003 2004 2005 2006

1 Australia 22.8 22.5 21.8 21.9 21.1 21.3 20.8 20.7
2 Brazil 33.5 33.3 33.5 33.2 33.1 32.9 32.9 32.8
3 Canada 23.8 20.9 21.3 20.8 20.5 20.5 20.8 20.1
4 Chile 26.1 26.6 26.3 26.8 26.4 25.9 25.5 25.1
5 China 37.0 36.7 36.3 36.0 35.5 35.0 34.3 33.7
6 Czechoslovakia 23.5 29.1 23.3 24.1 22.6 22.1 22.0 22.1
7 Denmark 31.0 30.5 29.5 28.0 30.4 30.2 30.1 29.9
8 Egypt 36.6 37.0 37.2 37.2 37.6 37.7 37.9 38.1
9 France 26.6 27.0 25.8 25.4 25.7 25.4 25.5 25.4

10 Germany 23.5 34.5 32.4 34.6 34.8 32.5 21.7 21.4
11 India 36.0 36.2 36.1 37.2 37.3 38.0 37.9 38.3
12 Italy 24.7 24.4 24.1 23.5 22.4 22.6 22.0 22.5
13 Japan 34.3 34.3 33.6 33.4 33.0 32.7 32.8 32.3
14 Jordan 30.3 30.5 30.8 31.4 31.9 32.4 32.4 32.8
15 Mexico 28.6 29.1 29.5 29.7 30.0 30.2 31.1 31.6
16 New Zealand 25.0 26.0 25.0 23.9 23.7 22.9 22.8 22.4
17 Pakistan 24.8 25.0 25.7 26.2 27.0 27.6 27.9 28.0
18 Russia 42.5 42.2 41.7 41.5 41.2 41.5 41.9 41.7
19 Saudi Arabia 25.7 27.3 27.3 27.7 28.0 28.4 29.0 28.9
20 Sweden 19.3 18.9 18.9 17.8 18.4 18.0 17.8 17.2
21 Switzerland 30.8 30.5 30.2 29.0 29.8 29.6 29.5 29.3
22 UAE 26.0 25.7 25.9 25.1 25.4 25.6 25.8 26.1
23 UK 27.0 27.0 27.0 26.6 25.4 24.8 25.3 24.8
24 US 19.9 19.1 19.0 18.6 18.1 17.7 17.5 17.2

Source: World Health Databook 2007/2008.6
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trends.40–44 A similar trend toward lower mortality
from cerebrovascular disease in both men and women
has been found in developed countries such as the
United Kingdom, Sweden, Switzerland, Germany,
New Zealand, and Australia and in some developing
countries (except Russia).

Although we have fewer epidemiologic data from
developing countries, the following sections pro-
vide some insight into the rise in risk factors due
to the epidemiologic transition in specific countries
and regions.

India, China, and Japan

In India, it is estimated that hypertension is directly
responsible for 57% of all stroke deaths and 24% of
all heart disease deaths.14 Although there is a low
prevalence of multiple CVD risk factors, such as
smoking and dyslipidemias, in urban Asian Indian
adolescents, rapid escalation of these risk factors
occurs by ages 30 to 39 years.45

Cardiovascular disease deaths are expected to in-
crease by 77% by 2020 in China and by 106% in
other Asian countries, compared with 15% for eco-
nomically developed countries.14 People living in the
northern and northwestern areas of China consume
significantly more sodium than do people from the
south.46 The prevalence of hypertension, elevated
mean serum cholesterol, and high body mass index
was greater in the north than in the south and in
urban compared with rural areas.13 Incidences of

overweight and obesity nationwide in China have
increased by nearly 39% and 82%, respectively, in
the past 10 years.46

In Japan, hypertension is the most important CVD
risk factor. Although traditional diets are low in
saturated fat, increasing adoption of Western life-
styles has led to rises in diabetes, obesity, and hyper-
cholesterolemia. Smoking rates among men remain
high despite some decline.13

Sub-Saharan Africa

In sub-Saharan Africa, hypertension remains the most
threatening risk factor, with national prevalence
ranging between 15% and 30% in adults.47 Rates of
smoking among African men are also high, but the
prevalence of most other conventional risk factors is
low compared with other regions.13 The per capita
burden of CVD in sub-Saharan Africa increased
between 1990 and 2000,48 and deaths due to CVD
are projected to more than double in sub-Saharan
Africa between 1990 and 2020.49

South and Central America

Guyana has the highest CVD mortality rate in South
America, followed by Suriname, Brazil, and Paraguay.50

The aging population of Brazil is expected to signifi-
cantly increase the burden of CVD in the coming
decades.51 About 2 million cases of severe CVD were
reported in 2004 in Brazil; this accounts for 5.2% of
the population older than 35 years.28 Cardiovascular

TABLE 4 Obese Population (Body Mass Index >_30 kg/m2) 1999–2006 (% of Population Aged >_15 y)

1999 2000 2001 2002 2003 2004 2005 2006

1 Australia 21.7 22.5 22.5 23.0 23.9 24.1 24.7 25.2
2 Brazil 11.0 11.1 11.2 11.3 11.4 11.5 11.5 11.6
3 Canada 13.7 13.8 13.9 14.0 14.3 14.5 14.5 14.6
4 Chile 17.8 18.1 18.4 18.9 19.1 19.5 20.1 20.7
5 China 4.0 4.1 4.2 4.3 4.4 4.5 4.7 4.8
6 Czechoslovakia 14.2 14.4 14.6 14.8 15.0 15.2 15.4 15.6
7 Demark 9.4 9.5 10.6 12.0 12.4 13.0 13.7 14.0
8 Egypt 5.6 5.6 5.7 5.7 5.8 5.9 5.9 5.9
9 France 8.6 9.0 9.3 9.4 9.4 9.5 9.6 9.8

10 Germany 11.5 11.9 12.2 12.6 12.9 13.3 13.6 13.9
11 India 5.2 5.3 5.4 5.3 5.4 5.4 5.4 5.5
12 Italy 8.8 8.6 8.5 8.5 9.0 9.3 9.4 9.7
13 Japan 2.9 2.9 3.2 3.6 3.2 3.3 3.4 3.5
14 Jordan 14.4 14.6 14.6 14.7 14.7 14.7 14.6 14.6
15 Mexico 23.8 24.2 24.5 25.0 25.2 25.5 25.7 26.0
16 New Zealand 18.5 19.9 20.2 20.7 20.9 21.0 21.4 21.8
17 Pakistan 5.6 5.7 5.8 5.7 5.8 5.8 5.8 5.8
18 Russia 18.2 18.0 18.0 17.5 17.5 17.5 17.3 17.4
19 Saudi Arabia 26.4 26.7 27.0 27.4 27.7 28.0 27.9 28.1
20 Sweden 8.1 9.2 9.2 10.2 9.7 9.8 10.1 10.3
21 Switzerland 7.2 7.5 7.6 7.7 8.1 8.3 8.5 8.6
22 UAE 26.4 26.7 26.7 26.8 26.8 26.8 27.0 27.1
23 UK 20.0 21.0 22.0 22.0 23.0 23.0 23.2 23.4
24 US 29.7 30.5 30.6 30.6 31.3 32.3 33.7 34.3

Source: World Health Databook 2007/2008.6
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disease mortality rates vary widely across South and
Central America, with some of the highest rates
found in Caribbean countries such as Grenada and
Dominican Republic.50

Implications for Population-Based/Public
Health and Individual/High-Risk
Approaches to Cardiovascular
Disease Prevention

Given that much of the CVD burden worldwide is
avoidable, efforts to decrease modifiable risk factors
are urgently needed. According to the WHO,2 the key
modifiable lifestyle or behavioral risk factors for CVD
worldwide are smoking, physical activity, and dietary
intake. In fact, a systematic review of the causes of
CVD mortality demonstrated that 4 factors improved
prognosis, of which 3 were associated with lifestyle:
smoking cessation, increased physical activity, and die-
tary changes.52 Unfortunately, in developing countries,
there is a relative lack of prevention and control mea-
sures to decrease exposure to these risk factors.39

Two approaches to CVD prevention are a popula-
tion strategy and an individual/high-risk strategy. The
population strategy of preventive health care was
proposed by Rose53 in 1992 as a radical strategy to
identify and if possible remedy the underlying cause
of major health problems. Rose53 argued that people
with particular health problems (eg, elevated blood
pressure) represent one extreme of the continuous
distribution of the factor overall in the population.
Shifts in the population distribution reduce the
number of persons at risk; even small shifts decrease
the number of persons in the most vulnerable tail of
the distribution. Furthermore, because most adverse
health events will occur in those with only moderate
risk, simply because they comprise the largest group,
so shifting the distribution to lower risk will have a
huge impact.53 Thus, effective prevention requires
changes that involve the population as a whole. The
population strategy aims to reduce the burden of dis-
ease in the whole community while conferring small
benefits on each individual.13

For Rose,53 a population strategy was based on so-
ciological, moral, and medical grounds: (1) society is
an entity with its own collective characteristics that
affect health; (2) people with health problems are
not independent of the rest of society and are its
collective responsibility; and (3) the underlying causes
of poor health are known, and this implies a duty to
use that knowledge. Treating only cases and high-
risk individuals was seen as a superficial and symptom-
atic approach.53

The reasons for declines in CVD mortality in de-
veloped countries have been evaluated in the WHO

Monitoring Trends and Determinants in Cardiovascu-
lar Disease Project54 and in other analyses. Contribu-
tions to decreased CVD mortality rates occurring in
most of the 21 participating countries were greater be-
cause of declining event rates (and the factors driving
event rates).54 Similarly, mortality models in England
and Wales showed that more than half of the decline
(58%) in CVD mortality between 1981 and 2000 was
attributable to reductions in population risk factors
(primarily smoking, cholesterol, and blood pressure),
and 42% was due to medical and surgical treatments.41

Changes in risk factors explained almost all the decline
in CVD mortality in the 1970s in Finland and 53%
of the decline between 1982 and 1997.55 National
smoking bans in the early years of the 21st century
have led to reductions in acute coronary events.56

A population approach to the primary prevention
of obesity throughout the world is thought to be more
likely to be beneficial. Tackling obesity requires an
understanding of the complex societal factors that
contribute to it: access to nutritional food supplies,
built environments that promote healthier options,
and living/working conditions that produce more
equal material and psychosocial resources between
and within social groups.30,57 The European Com-
mission has been increasingly focusing on its public
health activities, with the aim of increasing coopera-
tion and a more strategic approach to health issues
in the European Union. One initiative, modeled on
the French campaign EPODE, is to recruit town
mayors and citizens to encourage healthy eating
among young people.58,59

Criticism of the population approach centers on
the lack of consistent success in these interventions.
Despite the success of programs such as the North
Karelia Project in eastern Finland, and the Stanford
5-Cities Heart Disease Prevention Program, other
community-based interventions have not shown a
strong effect on risk factors and CVD mortality.60 A
recent Cochrane Collaboration systematic review on
multiple-risk–factor interventions for primary pre-
vention of CVD found no significant pooled effect
on mortality and modest changes in risk factors.60

Population strategies need to recognize the multiple
factors that impact population health and bring CVD
prevention to the highest policy level.

In contrast, individual/high-risk strategies are de-
pendent on identifying persons who are apparently
well but at high multifactorial risk of developing
CVD, as well as those with established CVD, to mod-
ify and/or manage risk factors and decrease the
likelihood of disease development, progression, and
events. The multivariable approach to predicting CVD
risk in individuals is essential; consensus reached in the
1990s advocated an assessment of multiple factors to
determine absolute risk of CVD.61,62 Those who favor
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this approach note that clinicians’ ability to assess total
baseline risk has greatly improved with risk algorithms
incorporating multiple risk factors. As absolute risk
differs among populations, so risk prediction systems
derived from one population may not be as accurate for
individuals from another population. In Europe, the
SCORE risk charts are available for high- and low- risk
countries, and the HEARTSCORE project offers assis-
tance to countries in recalibrating risk models and
charts using current national data.61 Women are less
frequently assessed for risk; therefore, the American
Heart Association and the European Society of Car-
diology emphasize risk estimation of women with
particular attention to smoking, obesity, and use of
oral contraceptives.63,64

Thresholds for intervention are lower than in the
1990s. Asymptomatic individuals with multiple risk
factors resulting in a 10-year risk of 5% or greater for
developing a fatal CVD event, or markedly raised
levels of a single risk factor, are considered high risk.
Individuals at high risk might be in need of medi-
cation or individual lifestyle changes, such as diet
interventions and/or changing activity levels. Al-
though individuals who are at high risk for CVD can
benefit from lifestyle changes that lower blood
pressure, cholesterol, and bodyweight, specific inter-
ventions aimed at this group of patients are not widely
tested, and long-term hard end points are mostly not
evaluated.65 Multifactorial lifestyle interventions are

increasingly recognized as important, and individu-
als at high risk for CVD can make positive changes
in biological and lifestyle risk factors for diabetes
and CVD. Only limited research is available on the
effect of multifactorial intervention on the preven-
tion of CVD.66,67 It is often challenging to motivate
patients to change their lifestyle or to take medica-
tion if they do not directly perceive themselves to be
at risk of CVD and its possible consequences, or if
they feel that the burden of treatment outweighs the
possible advantages.68

In truth, both population and individual ap-
proaches are necessary for decreasing the global
burden of CVD. We cannot afford to ignore the so-
cietal factors that promote the development of un-
healthy behaviors and risk factors for CVD; neither
can we turn away from individuals who are at high
risk. The European Heart Health Charter was devel-
oped by the European Society of Cardiology and the
European Heart Network, with the support of the
European Commission and WHO Regional Office for
Europe, and emphasizes the importance of both pop-
ulation and individual strategies for reducing CVD in
Europe. The charter calls on the countries and organi-
zations that are its signatories to promote and support
measures for CVD prevention, giving priority to
lifestyle interventions.69

The WHO motto ‘‘think globally and act locally’’
can serve the international community well. The
WHO proposes developing effective intercountry,
interregional, and global networks and partnerships
for concerted global action.2 Lessons learned about
prevention of CVD from developed countries could
prove beneficial in halting the rapid increase in
lifestyle-related risk in developing countries.63,70–72

The Catalonia Declaration (1995)70 and The Victoria
Declaration (1992)71 promoted the establishment of
networks with experts from developed countries to
share scientific knowledge and expertise for compre-
hensive health policies and efficient and cost-effective
public health services. The Catalonia and Victoria
Declarations also emphasized women’s influential role
as change agents toward CVD risk factor reduction.
Specific interventions that target awareness and long-
term motivation need to be developed and tested. Re-
search supports the role of nurses in providing safe and
effective primary and secondary prevention, although
greater collaboration, innovation, and support for
CVD risk reduction are urgently needed.73 Subsequent
sections of this article review the evidence and address
the important role of nurses in prevention.

Summary

Cardiovascular disease has no geographic, socioeco-
nomic, or sex boundaries and is the leading cause of

Clinical Pearls

h The top 2 leading causes of death in the world
in 2030 are predicted to be ischemic heart disease
and cerebrovascular disease (stroke).

h Increasing CVD mortality in developing countries
reflects economic development, urbanization,
industrialization, and changes in social organization
with increased exposure to risk factors driven by
changes in diet, physical activity, and environment.

h Developing countries have higher rates of smoking
than developed countries and are seeing rises in
sedentary lifestyles, obesity, and hypertension while
often lacking prevention and control measures
to decrease these risk factors.

h Population and individual approaches are necessary
for decreasing the global burden of CVD, and lessons
learned about prevention of CVD from developed
countries could prove beneficial in halting the
rapid increase in lifestyle-related risk in developing
countries.

h Concerted global action is needed and requires
effective intercountry, interregional, and global
networks and partnerships.

h Governments and ministries of health must be
committed to capacity building of a cadre of
personnel qualified in the education, counselling,
and behavioral interventions for health promotion
and risk factor reduction.
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death in developing as well as developed countries.
Risk factors that lead to the development of CVD are
consistent throughout the world, and many are in-
creasing in prevalence as developing countries tran-
sition to more urban, industrialized environments.
Population and individual approaches are necessary
for decreasing the global burden of CVD: societal fac-
tors cannot be ignored as they promote the devel-
opment of unhealthy behaviors and risk factors for
CVD; neither can we turn away from individuals who
are at high risk. Cardiovascular disease is a global
health problem that demands a global approach to
prevention. Governments and Ministries of Health
must make the necessary commitment to the educa-
tion and training of nurses and physicians and capac-
ity building for personnel qualified to support health
promotion and risk reduction.
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This section, multilevel policies, reviews the impact that has been and can be made by health policy changes at

multiple levels, strategies and resources for increasing adherence to population prevention recommendations, and

how changes at the microlevel and macrolevel of the environment can provide opportunities and rewards for

healthy behaviors and disincentives for unhealthy behaviors. Policies that support primary prevention of

cardiovascular disease require the participation of numerous stakeholders at multiple levels, such as governmental

and regulatory agencies. Such policy changes support a healthy lifestyle, as in designated smoke-free areas; laws

that mandate that food purveyors reduce sodium and fat content or, eliminate trans-fats; and availability of safe

parks and bike and walking trails; and also provide a supportive environment that in turn reinforces adherence to

primary prevention. Health-related policies have a major impact at the societal level in both developed and

developing countries; thus, it is important to understand the role that policy plays in promoting a healthier lifestyle

and the prevention of cardiovascular disease. This section discusses how health policies can impact primary

prevention and adherence to healthful recommendations, with examples focused on physical activity and diet.

KEY WORDS: multilevel policies, policy change, prevention

Impact of Multilevel Health Policy Change

Globalization has resulted in the transnationalization of
production and finance, which has fostered interdepend-
ent geopolitical and economic relations.1 As economic

changes impact social conditions (inequities, social
status) and affect health outcomes, health policy has to
be seen not only in a global context but also as op-
erating at national and municipal/local levels. Globali-
zation also has consequences for health systems, in that
the market-oriented initiatives of developed countries,
such as the World Trade Organization and General
Agreement on Trade in Services, can displace the
promotion of social welfare and equity.2 Therefore, the
need for creative thinking and action by governments
and stakeholders is evident at multiple levels and needs
to embrace the dimensions of a diverse set of stake-
holders at each level, taking account of, and influencing,
environmental, regulatory, and institutional policies.

At the community level, for example, partnership
models that include government agencies, nongovern-
mental organizations, professional bodies, commu-
nities, and the private sector are necessary. Such models
require networks, alliances, and coalitions, including
philanthropic and public-private partnerships, and the
cross-fertilization of ideas to raise awareness and to
develop, implement, and share an agreed-upon set of
Bbest practices,[ taking into account resources such as
infrastructure support, including research capacity.
Policy development at the global level usually involves
larger networks.
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At the global level, there is a need for a formal coa-
lition, including, for example, the World Bank, Interna-
tional Monetary Fund, and finance ministries, most
likely coordinated by the World Health Organization
(WHO), to define a global agenda related to diet and
physical activity. This might be done by linking the
agenda to, and learning from, existing initiatives, such
as the WHO policy on tobacco control and the
Countrywide Integrated Noncommunicable Diseases
Intervention program3 or the Wellness in the Work-
place Initiative of the World Economic Forum and the
WHO.3 The coalition will also need to build appro-
priate systems and infrastructures. A population strat-
egy tackling the major social, economic, and cultural
determinants of cardiovascular disease (CVD) at a so-
cietal level is paramount4 and involves educating the
public about good cardiovascular health, changing pub-
lic policy to create heart-healthy environments, and
persuading industries to reduce the manufacture/sale of
unhealthy products.

We must take account of the needs of developing
countries, which are particularly vulnerable to the neg-
ative health effects of economic globalization. Poor
health contributes to poverty at the individual and socie-
tal levels through reduced productivity, particularly for
lower-income countries. It may be possible to improve
health equity by harnessing the growing capacity of these
countries for health innovation through networks.5

At any level, social rather than purely technical
solutions are probably required, working with key
players to develop an interactive model of what works
best, drawing on systems theory. There is a need for
coordinated multilevel interventions (programs and
policies) and multisector partnerships that are cultur-
ally relevant and context-specific. Approaches should
consider safety, accessibility, availability, affordability,
and sustainability and should emphasize the return on
investment through enhanced productivity and health
and economic gains. The impact of this health policy
change needs to be determined at interpersonal, orga-
nizational, and community levels by a well-developed
public health surveillance system.6 Finally, the conse-
quences of inaction should be stressed.

Lifestyle habits such as poor diet and physical in-
activity are major factors in the cost of health care as
well as morbidity and mortality. Indeed, the leading
causes of death are related to lifestyle.7 Policies ini-
tiated at the societal level can impact these lifestyle
habits, for example, restriction on added sugar and
sodium to the diet and easy access to venues that fa-
cilitate physical activity, which in turn improve health
behaviors and quality of life. Improved health and
quality of life, reduced health care costs, and reduced
morbidity and mortality are the goals of prevention
and thus should drive the health-related policies at the
societal level. The cornerstone of prevention is a

healthy lifestyle, which can be impacted by well-
thought-out policies.

Multilevel Adherence

Traditionally, the multiple levels of adherence are con-
sidered as 3 major components and include the patient,
the provider, and the health delivery system.8 How-
ever, the multiple determinants of adherence can vary
by the level of prevention. In the context of primor-
dial and primary prevention, it may be the individual
and personal-related factors, for example, social and
economic factors such as affordability or access to
healthy foods and nearness to safe sites for exercising.
The provider and health delivery system may have
nonexistent or minor roles.

The framework that seems to best fit the societal level
approach to prevention is the social-ecological model
(also see section II), a conceptual framework that can be
used to examine the multiple effects and interrelated-
ness of social elements in an environment.9 The social-
ecological model posits that individuals’ behaviors are
influenced by their surroundingsVphysical, social, and
cultural environments.10 This suggests that the greatest
impact of a policy is made when it optimizes the envi-
ronments where people spend their time, that is,
homes, workplaces, schools, and the greater commu-
nity. This approach makes healthier behaviors the norm
and healthier choices and places individual behavior in
the context of multiple-level influences. It creates a sup-
portive community and facilitates adherence to lifestyle
recommendations.

Although a healthy lifestyle is the centerpiece of
CVD prevention, adherence to prevention guidelines
is also one of the most challenging tasks facing the
population today. In the United States, less than 50% of
the population achieves the recommended level of
physical activity. On a more global basis, it is estimated
that physical inactivity causes 1.9 million deaths per
year.11 A universal recommendation is for increased
consumption of fruits and vegetables; however, this
goal is far from being realized in industrialized nations
such as the United States.12 Among those with existing
chronic disorders, only 11% of individuals with
diabetes are reported to follow the dietary recommen-
dations for saturated fat.13 The global epidemic of
overweight and obesity presents an added burden of
increased CVD risk. Thus, these facts suggest that ad-
herence to prevention strategies is seriously deficient
and that strategies are needed at the societal level if we
are to be successful in preventing CVD.

Despite the numerous studies focused on adherence
and the voluminous body of literature on the topic,
adherence has not improved much over recent decades.
Many interventions are available; however, many are
intense and not practicable for delivery in a clinical
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setting,14 and moreover, most interventions at the in-
dividual level cannot be sustained after contact is dis-
continued. Often the focus is on the patient, which can
be helpful but is not sufficient to make a major impact
in a multidimensional problem. Multicomponent and
multilevel strategies are more likely to have a positive
effect on adherence.15 An extensive review of evidence-
based strategies to promote a healthy diet and physical
activity was published in 2010.15 This article also em-
phasized that policies are needed to ensure an envi-
ronment that will support preventive interventions,
interventions that can be delivered in numerous set-
tings and over sustained periods.

Multilevel Risk Factor–Specific
Strategies and Resources for
Increasing Adherence

The prevention model that is cited most often as a
multilevel approach to risk reduction and to behavior
change at the societal level is the tobacco control pro-
gram implemented in several countries.16 If a similar
program could be implemented in terms of diet-related
issues, for example, sweetened beverages, calorie-dense
foods, and large portion sizes, it might be possible to
reduce the obesity and type 2 diabetes epidemics. At-
tempts are being made to work with the food industry
to modify food products, and initiatives are under way
to restrict the availability of sweetened beverages in
school settings; legislation at the local level is requiring
restaurants to label menu items with the nutrient
content.17 New York City was the first city to intro-
duce menu labeling and the restriction of trans-fat in
foods. These programs are in their early stages, and so
far, the results have been mixed. Other organizations,
such as the Centers for Disease Control and Prevention
and the American Heart Association, are addressing
the content of salt in foods as a means to reduce the
incidence of hypertension and the associated sequelae.

Similar to the eating-related behaviors that are being
reinforced by the changing environment, the reduction
in physical activity in many countries is related to a
migration to an urban or suburban setting that often
does not provide opportunities for physical activity.18–21

It is extremely challenging to engage in behavior changes
recommended by a provider (eg, reduce weight or be-
come physically active) in an obesogenic environment
that does not support healthful behaviors. To address
this problem, some communities are reengineering the
city to foster physical activity, for example, building
parks and adding sidewalks. These initiatives are pro-
viding an environment that will support behavior
change at both the societal and individual levels. Other
problems that are being addressed include limited
access to healthy foods and lack of safe physical areas
for walking in impoverished areas; cities are negotiat-

ing with grocers to locate grocery stores in these urban
areas and also to improve sidewalks and lighting.

Providing Incentives for Healthy Behaviors

Rewarding innovative approaches that lead to health
gains and penalizing those who continue with practices
that impede progress have been advocated.22 Rewards
and incentives can increase participation and successful
outcome rates and help employees who are having dif-
ficulty deciding to make healthy choices.23 An impor-
tant point to bear in mind is that the costs of most
unhealthy activities have an impact in the future,
whereas the benefits of change occur in the present.23

Targeted schemes of incentives include central govern-
ment support via matching grants to commissioners
who fund health promotion or disease prevention pro-
grams, matching grants to employers, direct payments
to individuals engaged in health promotion or disease
prevention, and taxes on unhealthy behaviors.24

The use of financial incentives by public agencies and
private employers to encourage healthy behaviors has
increased significantly. Some evidence suggests that fi-
nancial incentives, even relatively small ones, can have a
positive influence on health-related behaviors such as
low-cholesterol diets and enhanced physical activity, but
the effects may diminish over time.25 Also, most of the
evidence for using financial incentives to encourage ex-
ercise and weight control was carried out in work set-
tings and is therefore more relevant for private-sector
employers. Few studies conducted in the public sector
have included long-term follow-up and have compared
Bpositive[ and Bnegative[ incentives.25

It seems sensible that any system of incentives or re-
wards should take account of consumer characteristics
such as health literacy, income, and self-efficacy, while
recognizing that rewards might not necessarily be
purely financial. Psychological and social strategies,
such as receiving positive feedback to boost morale, in-
still confidence, increase satisfaction, and enhance self-
esteem, may also be effective. Many community-based
programs include reinforcement for progress, such as
programs that set goals for weight loss or distance
walked.

Social support has been associated with a reduced
risk of CVD.26 Available data clearly indicate that so-
cial relationships have potential for health-promoting
and health-damaging effects in older adults and that
there are biologically plausible pathways for these ef-
fects. Such evidence suggests that aspects of the social
environment could play an important role in health
promotion efforts for older adults, although careful
consideration of both potentially positive as well as
negative social influences is needed.27

Pay-for-performance programs instituted by health
plans or by provider organizations in cooperation with
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health plans seem to produce improvement in selected
quality measures, but the contribution of financial
incentives to this improvement is unclear.28 Also, initial
improvements in performance relative to quality
measures may not necessarily reflect actual improve-
ments in quality.28 Nevertheless, initiatives such as
incentive-based online physical activity interventions
result in smaller increases in health care costs for par-
ticipants compared with those for nonparticipants.29

Consideration needs to be given to incentive strategies,
types and amounts of rewards, and ethical and regu-
latory considerations. For example, holding employees
accountable for their health behaviors, particularly
through the use of penalties, may be perceived as vio-
lating individual liberties and discriminating against
the unhealthy, and therefore ethical guidelines are
necessary.30

Modifying Microenvironments to
Increase Physical Activity

Urbanization has resulted in several environmental fac-
tors that may discourage participation in physical activ-
ity; these include population overcrowding, increased
poverty, increased levels of crime, high density of traffic,
low air quality, and absence of parks, sidewalks, and
sports or recreational facilities.31 After adjusting for
environmental factors, educational attainment is inver-
sely directly associated with leisure-time physical
activity.32

Many developed countries have initiated physical
activity interventions at the national, state, and com-
munity levels. Countries that rapidly transitioned from
an agricultural-based society to one that is highly
mechanized are faced with the challenge of promoting
healthy levels of physical activity and preventing the
development of conditions associated with a sedentary
lifestyle.33 However, often these countries do not have
the resources to provide an environment that facili-
tates regular exercise. Societal efforts are needed to
increase physical activity levels.34 One approach could
include offering individuals exercise prescriptions or
creating a walking or jogging track in local municipal
parks.35 Whereas adults may respond to these types of
interventions and feedback mechanism, children
require different approaches. Providing playground
markings or play equipment is not likely to increase
activity levels during preschool recess; however, super-
vision that includes interaction with children and more
structured physical activity seems to be needed.36

Commitment from powerful individuals in govern-
ment is crucial, as it may drive the inclusion of physical
activity promotion on the political agenda, particularly
if the commitment is officially announced to the public.
A network of relevant stakeholders (eg, ministries, pri-
vate sector organizations, sports associations, schools,

employers, parents, local community groups) is neces-
sary for implementing physical activity interventions in
specified settings (eg, school, community, workplace)
and to disseminate intervention messages through rel-
evant media (eg, television, radio, newspaper). Such
networking and building of partnerships require shared
values, mutual respect, and skillful articulation of argu-
ments among stakeholders.33

National policies on physical activity should comprise
multiple strategies that target supporting the individual
and creating a supportive environment. A combination
of different actions and programs is likely to be needed in
different settings. The impact of physical activity inter-
ventions in developing countries needs to be better de-
veloped and examined through a systematic process and
impact/outcome evaluation. To date, evaluation has
been limited in developing countries.

Changes in the Food Supply and
Population-Based Nutrition Education

Changes in diets and lifestyles that have occurred with
industrialization, urbanization, economic development,
and market globalization have accelerated in the past
decade. These changes are having a significant impact
on the health and nutritional status of populations,
particularly in developing countries and in countries in
transition. The pandemic of obesity and subsequent
development of diabetes are of increasing concern; for
example, in 2006, 1.6 billion people were overweight,
and 400 million people were obese.

Several factors are contributing to the increasing
prevalence of obesity, including the increased consump-
tion of food through larger portion sizes, increased
caloric density, and increased consumption of sweet-
ened beverages.37 The structure of the diet has changed
with a higher consumption of fat, sugars, and saturated
fat and a reduced intake of complex carbohydrates,
fiber, fruits, and vegetables. In the past 15 years, there
has been an increase of 250 kcal per capita per day.
Similarly, in the past 3 decades, the per capita fat in-
take per day has increased by 14 g in Eastern Europe
and 31 g in the European community. In 2 of the most
affluent regions (North America and Europe), the intake
of saturated fat is at or greater than 10% of total energy
intake. In other regions, the intake of saturated fat is
lower, ranging from 5% to 8 %. Only in recent years
has fish consumption increased to the recommended
twice a week, and this is in only a few countries.38

Recommendations have been made to improve diet-
ary habits and nutrition at the population level.39,40 The
Mediterranean dietary pattern has been shown to
improve CVD risk factors.41 As nutritional habits are
influenced by several factors, nutritional education needs
to start early and target the family.42,43 Each country
needs to select the optimal mix of actions according to
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their populace, use of food products, and capability of
the country and its laws and realities.38 The govern-
ment can take a strong steering role in developing
strategies and interventions for promoting a healthy
diet, restricting the marketing of unhealthy foods, and
promoting effective food labeling.38 Population sub-
groups need extra attention: children during the fast-
growth periods of infancy and adolescence44 and
families with a low income.38 Health care professionals
also need to be better educated about nutrition and
how to counsel patients about lifestyle changes. This
has implications for the curriculum of schools educat-
ing health professionals.

Economic Incentives for Organizations,
Businesses, and Individuals

Macroenvironmental factors include not only air and
water pollution, sanitation, nutrition, physical activity,
and hygiene, but also the built environment and level of
urbanization and land-use patterns. Thus, urban plan-
ning and design and building features in the home,
school, and workplace can impact accessibility to re-
creational activity facilities, which, in turn, impacts the
physical activity of the citizens and, consequently, life-
style patterns and risk factors such as weight gain.21

Political or legislative action may be required to mod-

ify recreational facilities and reduce population density
and improve air quality. Legislation may be required
to improve access to healthy foods and accurate label-
ing and to increase the numbers of foods with reduced
salt, sugar, and saturated fats.45 Lobbying and work-
ing in partnership with the tobacco and food industry
may be useful but are likely to be more effective if
accompanied by incentives for organizations, busi-
nesses, or individuals. At the organizational level, this
may mean providing resources or expert consultation
to monitor health improvement. At the individual
level, this may mean exploiting opportunities for
structural change, such as ensuring that schoolchildren
can conveniently access vendors who sell fruits and
vegetables. In essence, these measures are about giving
stakeholders something they want to obtain buy-in.
When salutary change is sought and achieved at
community and national levels, we will begin to see
improvements in disease prevention and public health.

Summary and Conclusions

The focus of this section has been on the development of
health-related policies that support the primary preven-
tion of CVD. Creating an environment that is suppor-
tive of healthful lifestyle habits promotes adherence to
population-based health recommendations, such as those
outlined in Healthy People 201046 and the WHO goals.47

Increasingly more organizations are publishing health-
oriented goals, for example, the American Heart Asso-
ciation.48 As noted previously, the social-ecological
model focuses on the greater environment such as the
diet and physical activity programs discussed in this
section, for example, reducing sodium from the food
supply.49 This approach can have a major impact on a
large segment of the population. Moreover, it can lead
to significant improvements in the population’s cardi-
ovascular health.

Although significant changes are occurring as a re-
sult of major initiatives to improve health at the societal
level, a great deal remains to be done at multiple levels,
which will only reinforce the sustainability of healthy
lifestyle habits. At the level of health care delivery, re-
imbursement policies that support individual interven-
tions to improve lifestyle will provide assistance to
those who need more than what is provided in the
community. At the community level, numerous stake-
holders, from industry to health care professionals to
citizens/patients, need to work together to promote
legislative initiatives that will correct the obesogenic
environment of today and modify it so that the default
is healthy habits. An example of where more work
needs to be done is the overwhelming amount of diet-
related information that is presented to the public as
well as the overwhelming array of food products that
hype their healthful nutrients. Legislative initiatives

Clinical Pearls

h Health policies need to be developed and
coordinated at multiple levels, for example, local
and national government and nongovernment
organizations, through global agencies such
as the WHO and the Centers for Disease Control
and Prevention.

h Adherence to primary prevention consists of
following the population-based guidelines
provided bymajor government and nongovernment
agencies as well as what is recommended by a
health care provider. The social-ecological model
provides a framework that examines the multiple
effects and interrelatedness of social elements in
an environment.

h Cardiovascular risk factors can be addressed at
multiple levels, for example, themacroenvironmental
and microenvironmental factors related to eating
and physical activity. The focus needs to be on
creating an environment in which healthy lifestyle
habits are the norm, which represents a major shift
from the obesogenic environment of today.
Prevention-oriented services delivered at multiple
levels, prevention clinic, work site, home, and
community are critical to improving individual and
population lifestyle habits.

h There is a critical need for research on the translation
of interventions that target improved adherence,
which can be delivered in more community-oriented
settings and require less intensity.
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could be undertaken to provide more helpful informa-
tion that could guide the consumer in food choices, as
well as initiatives to limit the use of certain food com-
ponents.15 Similarly, initiatives need to be undertaken
to improve the environment of communities and the
workplace.
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A Life Course Approach to Cardiovascular
Disease Prevention
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During the past 2 decades, life-course social-ecological frameworks have emerged across health, developmental,

social, behavioral, and public health disciplines as useful models for explaining how health trajectories develop

over an individual’s lifetime and how this knowledge can guide and inform new approaches to clinical and public

health practice, multilevel policies, and research. Viewed from this perspective, and with emphasis on global

cardiovascular health promotion and prevention of cardiovascular disease (CVD), this article summarizes evidence

on the early origins and progression of CVD processes across the life course of individuals and diverse populations.

Current evidence-based guidelines for CVD prevention are summarized, and recommendations for future

research are suggested.

KEY WORDS: CVD, life course, prevention

Cardiovascular Disease Processes
and Prevention in Early Life

Considerable evidence has accumulated over the past
5 decades indicating that atherosclerotic and hyper-
tensive processes begin early in life and are influenced
over time by the interaction of potentially modifiable
behaviors and environmental exposures. Important to
note, however, is that multidecade, population-based
longitudinal data linking absolute levels of risk factors
in childhood to incident cardiovascular disease (CVD)
in adult life are not existent. Similarly, no randomized
clinical trial data exist indicating that reduction of risk
factors in childhood prevents cardiovascular events
in adult life. The collective evidence, however, reviewed
briefly in this article, supports a life course social-
ecological approach to CVD prevention1,2 and has

prompted and informed the development of guidelines
focused on prevention and management of risk factors
for CVD in children and adolescents.3Y5

Evidence from Pathology, Autopsy,
and Noninvasive In Vivo Studies

The Bogalusa Heart Study,6 a long-term epidemi-
ologic study of cardiovascular risk factors, included
cross-sectional and longitudinal surveys of healthy,
community-dwelling children (n = 3500; 65% white;
35% black) and a pathology/autopsy component
designed to examine the associations of established
risk factors for CVD measured prior to accidental
death and the extent of postmortem aortic and
coronary artery atherosclerosis. Autopsy data from
93 individuals (35% black; 31% female) who were
15 to 28 years of age at time of death indicated that
the extent of fatty streaks and fibrous plaques in the
aorta and coronary arteries increased with age and
was stronger in the coronary arteries (r = 0.60; P G
.001) than in the aorta (r = 0.23; P = .03). As a group,
body mass index (BMI), systolic blood pressure (SBP),
diastolic blood pressure, and serum concentrations of
total cholesterol (TC), triglycerides (TGs), low-density
lipoprotein cholesterol (LDL-C), and high-density
lipoprotein cholesterol (HDL-C) were strongly asso-
ciated with the extent of lesions in the aorta and
coronary arteries (canonical correlation, r = 0.70; P G
.001). Of note, cigarette smoking increased the
percentage of intimal surface involved with fibrous
plaques in the aorta (1.22% in smokers vs 0.12% in
nonsmokers, P = .02). Important and oft-cited results
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from this Bogalusa pathology study, subjects with
multiple risk factor clustering had more extensive
atherosclerosis; the extent of fatty streak lesions in
the coronary arteries was 8.5 times as great in persons
with 3 or 4 risk factors compared with those with none
(P = .03), and the extent of fibrous-plaque lesions in
the coronary arteries was 12 times as great (P = .006).

These findings concur with those observed in the
multicenter Pathobiological Determinants of Athero-
sclerosis in Youth (PDAY) study of 1443 persons (25%
female, 53% black) 15 to 34 years of age who died of
noncardiovascular causes and were autopsied within
48 hours after death in forensic laboratories. Specifi-
cally, in this PDAYanalysis, atherosclerosis of the aorta
and right coronary arteries was quantitated as the
extent of intimal surface involved with both fatty
streaks and raised lesions and analyzed postmortem
serum for lipoprotein cholesterol (very-low-density
lipoprotein cholesterol, LDL-C, HDL-C) and thiocya-
nate (indicator of smoking) were included and viewed
as risk factors for CVD. Similar to Bogalusa results,
atherosclerosis increased with age in all arterial seg-
ments of all sex and race groups. Although some sex
and race differences in fatty streaks and raised lesions
were observed, 3 potentially modifiable risk factors
measured (very-low-density lipoprotein cholesterol +
LDL-C, smoking) adversely affected atherosclerotic
processes to the same extent in black and white males
and females. Combined with the pathology results from
Bogalusa,6 PDAY findings7,8 added to the developing
database regarding the associations of established risk
factors for CVD and atherosclerotic processes in child-
hood and young adulthood, provided support for pri-
mary prevention beginning early in life, and prompted
the need for additional research.

More recently, noninvasive imaging has been used to
examine the association of potentially modifiable risk
factors for CVD with vascular structure and function
in childhood and adolescence and atherosclerosis in
young adult life (Table 1). Data from the Muscatine
Study, a longitudinal study of CVD risk factors in
children and youth, demonstrated positive associations
between carotid intima-media thickness (CIMT) mea-
sured in adults 33 to 42 years of age and levels of
serum TC and BMI measured in childhood.9 In the
Bogalusa Heart Study, similar results were observed:
childhood LDL-C and BMI predicted increased CIMT
in adulthood.10 Results from the Young Finns Study, a
population-based prospective cohort study of young
adults 24 to 39 years of age, reaffirm the link between
risk factors present in adolescence and preclinical ath-
erosclerosis in adulthood.11 The potentially modifiable
risk factors and behaviors that predicted preclinical
atherosclerosis included LDL-C, BMI, cigarette smok-
ing, and SBP. More recently, in a cross-sectional com-
parative study of lean and obese children and children

and youth with type 2 diabetes mellitus (T2DM),
Urbina and colleagues12 showed that adolescents and
young adults with T2DM have significantly greater
CIMT than lean controls for all carotid artery segments
examined. Of note, obese and T2DM children and
youth had stiffer carotid arteries with higher Young
elastic modulus and $ stiffness index than their lean
counterparts. Collective results indicated that youth
with T2DM demonstrate significant abnormalities in
carotid function and structure. In obese youth, changes
were observed before progression to overt T2DM.
Importantly, given the global increase in obesity and
T2DM in children and youth, the presence of either of
these conditions contributed independently to adverse
changes in carotid structure and function.12

Evidence From Epidemiologic Studies

Evidence from epidemiologic studies conducted in the
United States and globally indicates that risk factors
and adverse health behaviors associated with CVD in
adulthood, such as cigarette smoking, dyslipidemias
(high levels of LDL-C and low levels of HDL-C), high
blood pressure, physical inactivity, obesity, and diabe-
tes, have their origins in childhood and adolescence.
Population- based studies including those conducted in
Muscatine,13 Bogalusa,14 Europe (European Youth
Heart),15 Finland (Young Finns),16 and Canada17,18

describe the distribution and determinants of CVD risk
factors in their countries’ youth (Table 2). Tracking of
risk factors, maintenance of percentile rank over time,
from childhood to young adulthood has been docu-
mented in males and females from diverse racial/ethnic
groups and is particularly evident in the upper and
lower extremes of the distribution.13,14,16 Tracking is
relevant to primary prevention because of the potential
for identifying children at risk for CVD early in life.
Intraindividual clustering of risk factors (obesity,
elevated blood pressure, dyslipidemia) and adverse
health behaviors has also been observed in children
and adolescents in studies conducted in the United
States and globally.19Y24

Obesity, a recognized major risk factor for CVD, has
increased in prevalence in children and adolescents in
the United States and globally throughout the past
3 decades (Table 2). Although precise global estimates
of the prevalence of childhood obesity are difficult
to ascertain because of the use of nonrepresentative
samples in many countries and between country differ-
ences in measurement of obesity, an international study
(Health Behaviour in School-aged Children Study),
conducted in collaboration with the World Health
Organization, provides relevant global data.19 This
2001Y2002 cross-sectional survey of 137 593 children
and adolescents (10Y16 years of age) from 34 countries,
primarily European, documented the highest prevalence
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of overweight and obesity in Malta (25.4% and 7.9%,
respectively) and the United States (25.1% and 6.8%,
respectively). The 2 countries with the lowest preva-
lence were Lithuania (5.1% and 0.4%, respectively)
and Latvia (5.9% and 0.5%, respectively). Overweight
and obesity rates were higher in countries in North
America, Great Britain, and southwestern Europe. Of
note, reported levels of physical activity were lower and
television viewing higher in countries with the highest
prevalence of overweight and obesity.19 Results from
clinical and epidemiologic studies indicate that over-
weight and obese children and adolescents are at greater
risk for early-onset comorbidities including insulin
resistance,20 type 2 diabetes,21 dyslipidemia,22 and
hypertension,23 all of which contribute to and accelerate
risk for CVD in adulthood.24

As a result of these clinical and epidemiologic
studies and the known obesity-CVD associations, a
number of countries have established guidelines for
the prevention and management of obesity in children
and adolescents.25,26

Emerging Evidence: Research in Progress

Morrison and colleagues27 recently initiated the pro-
spective longitudinal Canadian Family Atherosclerosis
Monitoring In earLY life (FAMILY) study, which is
designed to follow a cohort of 850 children and their
families (mother, father, eldest sibling). The purpose of
this study was to examine the fetal/maternal and early
childhood family-based determinants for the develop-
ment of obesity and CVD risk factors (dysglycemia,
dyslipidemia, and hypertension) in the progression of
atherosclerosis in childhood.27 Other counties have
also initiated prospective cohort studies to examine the
distribution and determinants of risk factors for CVD
in childhood.28,29 These data are necessary to guide
and inform country-specific CVD prevention practices
and policies for children and adolescents.

Prevention of CVD in Early Life:
Current Guidelines

As noted above and based on available evidence, a series
of guidelines for cardiovascular health promotion and
risk reduction in childhood and adolescence has been
issued by the American Heart Association (AHA) and
US and Canadian child health agencies and pediatric
expert panels.3Y5,25,26 Coordinated by the National
Heart, Lung, and Blood Institute, National Institutes
of Health, integrated guidelines for assessing and
managing risk factors and health behaviors in children
and youth have been developed and will be available
in 2011.30 In addition, initiatives are currently in pro-
gress in several countries that are designed to result in
guidelines for cardiovascular health promotion/riskT
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reduction beginning early in life and extending
across the life course. Major emphasis in current
guidelines for cardiovascular health promotion and risk
reduction in children and youth is focused on devel-
opment and maintenance of healthy lifestyle behav-
iors and therapeutic behavioral-lifestyle change (TLC),
respectively.3Y5,25,26,30 Smoke-free lifestyles and envi-
ronments, 60 minutes of moderate-to-vigorous-physical
activity per day, less than 2 hours per day of leisure-
time sedentary activity, and a heart-healthy pattern of
dietary intake are recommended in the majority of
guidelines for children 2 years or older.3Y5,25,26,30 The
AHA’s most recent dietary recommendations for all
children and youth (Q2 years of age) emphasize bal-
ancing caloric intake with physical activity to maintain
normal growth and developmental processes while
minimizing the development of CVD risk factors,
particularly dyslipidemia, elevated blood pressure and
glucose levels, and excessive body weight.5 Recommen-
dations for essential and discretionary calories based on
age, sex, and activity level as well as specific guidelines
for daily intakes of macronutrients and micronutrients
are suggested with emphasis on establishing and
maintaining a healthful overall dietary pattern. The
AHA recommends patterns of dietary intake that
include a variety of fruits and vegetables, whole grains,
low-fat and nonfat dairy products, legumes, fish (pref-
erably oily fish high in omega-3 fatty acids), poultry,
and lean meat.5 For all children 2 years or older, mod-
erate fat intake (25%Y35% of daily energy intake),
with primary sources of added fats from vegetable oils
(soybean, canola, corn, olive, sunflower, and safflower),
is recommended. Limiting saturated fat intake to less
than 7%, trans-fat to less than 1% of daily energy
intake, and cholesterol to less than 300 mg/d is also
recommended along with minimizing intake of foods
and beverages with added sugars and processed foods
with added salt.

Whereas an extensive discussion of TLC recom-
mendations for children with specific CVD risk factors
is beyond the scope of this article, an adequate trial
of TLC (normally 3 months) with emphasis on nor-
malization of body weight is recommended in most
guidelines for initial management of risk factors
including dyslipidemias and elevated blood pressure
in children and youth.3Y5,25,26,30 Many factors are
recommended for consideration before progressing
beyond TLC to pharmacotherapy or other treatment
modalities, including family history of CVD, the
child’s age and maturational level, total risk profile,
response to TLC, and patient and family preferences
and resources.3Y5,25,26,30 Important from a social-
ecological perspective is that recent guidelines also
consider such contexts as the child’s family, school,
and community environments, which influence health
behaviors and lifestyles central to cardiovascular

health.30 The AHA and American Academy of Pedia-
trics guidelines, for example, encourage parent and
family involvement in the development and implemen-
tation of strategies for health behavior change includ-
ing patterns of dietary intake and physical activity,
parent and consumer advocacy for healthy school en-
vironments with emphasis on healthy foods served in
all venues, and advocacy for multilevel policies that
affect access to and availability of healthy foods and
outlets and built environments conducive to physically
active and smoke-free lifestyles.3Y5

Cardiovascular Disease Processes
and Prevention in Midlife

Viewed from a life course perspective, CVD prevention
in midlife, similar to childhood and adolescence, places
emphasis on healthy lifestyle behaviors and the contexts
and social influences that affect these behaviors.1,2,31Y33

The Framingham Heart Study (FHS) documented the
associations of age, sex, hypertension, hyperlipidemia,
and diabetes with absolute risk for developing coro-
nary heart disease (CHD).32 In most industrialized
nations, CVD increases with age; however, in develop-
ing countries, the age at onset is much younger. Al-
though CVD is the No. 1 cause of mortality in the
United States, age-specific data in 2000 showed that
malignancy surpassed heart disease as the leading
cause of death from ages 35 to 74 years. In this age
group, heart disease has declined by 26% since 1980,
although it is now the major cause of death after age
75 years.31 In industrialized nations, clinical and
community-based initiatives that have focused on
promotion of heart-healthy diets, smoking cessation,
smoke-free environments, and physically active life-
styles, together with drug treatment for hypertension
and hypercholesterolemia, and percutaneous and sur-
gical interventions when needed, have combined to
reduce overall deaths from CVD and to shift CVD as a
cause of death from middle to old age. This is not the
case in the developing world. In the Russian Federa-
tion, CVD mortality is 5 times the US rate for working-
age people, 30 to 59 years.33 In India, the prevalence of
CHD has risen 4-fold over the last 40 years, and now
CVD is the leading cause of death, responsible for 29%
of all deaths in 2005. In the age group of 35 to 64
years, deaths due to CVD resulted in 9.2 million ‘‘po-
tentially productive’’ years of lost life in 2000, almost
6-fold more than in the United States.34

The AHA estimates that approximately 44% of the
decline in the CHD death rate between 1980 and 2000
was attributable to changes in risk factors, particularly
lower TC (24%), lower SBP (20%), lower smoking
prevalence (12%), and increased physical activity
(5%).35 In addition, clinical outcome trials conducted
in the United States, Europe, and Asia have shown
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significant reductions in CHD events, strokes, and CVD
mortality when major risk factors including blood pres-
sure and cholesterol are lowered with behavioral inter-
ventions (TLC) and pharmacotherapy.36Y38 The benefits
of maintaining optimal cardiovascular risk profiles in
midlife are detailed in the next section of this article.

Cardiovascular Disease Prevention
in Older Adults

Although there is wide geographic variability, currently,
10% of the world’s population is 60 years or older. This
is expected to increase to 22% by 2050, ranging from
10% of the population in Africa to 35% in Europe.
Asia will see its elderly population almost doubled.39Y41

In addition, the percentage of the population 80 years
or older is expected to increase rapidly. In 2005, this
segment accounted for 1% of the population, whereas
by 2050 it is expected to reach more than 4%; in
Europe, those 80 years or older will comprise 10% of
the population, and in North America, 8%.40,41

Global population trends reveal several important fac-
tors in relation to CVD in older adults. The trans-
formation from levels of high mortality and high
fertility to one of low mortality and low fertility,
known as the ‘‘demographic transition,’’ is responsible
for rapid and accelerating population growth, along
with slowing of that growth and for population
aging.42 Nearly all the population growth is occurring
in less developed countries,39 and life expectancy
varies widely by region. In more developed countries,
life expectancy averages 76 years, compared with only
49 years in Africa. Currently, infants born around the
world can expect to live an average of 65 years, which
represents an increase of 9 years since the late 1960s.
Asia has experienced the largest increase in life ex-
pectancy, from 54 years to 67 years.39 Although dif-
ferent areas of the world are at difference stages of the
demographic transition, with less developed countries
having significantly younger populations than more
developed countries, these countries will eventually
experience a similar increase in their older adult popu-
lation relative to their younger population. This shift
presents important challenges to governments and
policy makers, as well as to health care providers, as
it is changing the old-age dependency ratio; that is,
there will be fewer workers to support the growing
number of older adults, and with a decrease in fertility,
there will be fewer children to care for aging parents.43

The burden of CVD in older adults over the next 50
years will be greatest in the Asian-Pacific region.44Y46

Finally, these trends have important implications given
the prevalence of CVD in women, particularly in older
women. Currently, women comprise about half the
world’s population. By the end of the next quarter
century, women will account for more than half

(54%) of people 60 years or older, and 63% of very
old people (aged Q80 years).39

As noted above, the prevalence of risk factors for
CVD increases with increasing age in both men and
women. The metabolic syndrome, which includes
elevated blood pressure, TGs, and blood glucose, low
HDL-C, and central obesity, predicts CVD morbidity
and mortality as well as the development of T2DM,
rises sharply with increasing age, and is present in
almost 44% of the population aged 60 to 69 years.47

These same risk factors are important, not only for
their contribution to chronic disease, but also for their
impact on disability in the elderly. Therefore, efforts
to reduce modifiable health risks may postpone the
onset of initial disability as well as decrease lifetime
disability.48 This is important, as persons 65 years or
older account for the largest percentage of the dis-
ability in the United States, and this percentage will
increase as the older population increases.49 Main-
taining functional independence is an important goal
of health care for older persons, yet at least 10% of
nondisabled, community-living older adults develop
dependence in 1 or more activities of daily living each
year.49 The onset of dependence frequently heralds a
downward spiral, with increasing frailty, greater use of
formal and informal home care services, and frequent
hospitalization and nursing home placement, all of
which translate into higher health care costs.49

A prevalent chronic condition that poses challenges
for maintaining functional independence in older adults,
T2DM has been associated with a 2- to 4-fold higher
risk of CVD as well as increased risk of mortality by
up to 3-fold.35 A recent report from FHS designed to
examine change in all-cause, CVD, and non-CVD mor-
tality rates among FHS participants in 2 time periods
(1950Y1975 and 1976Y2001) reaffirms the T2DM-
mortality associations.50 Specifically, although a decline
in all-cause and CVD mortality rates was observed
among both men and women with and without diabetes,
both men and women remained at higher risk of all-
cause and CVD mortality than those without diabetes.
Among women, the hazard ratios (HRs) for all-cause
mortality in the later (1976Y2001) versus the earlier
(1950Y1975) time period were 0.59 (95% confidence
interval [CI], 0.50Y0.70; P G .0001) for those without
diabetes and 0.48 (95% CI, 0.32Y0.71; P = .002) for
those with diabetes. Similar results were observed in
men. In the earlier time period, comparing participants
with diabetes to those without diabetes, the HRs for
CVD mortality were 5.08 (P G .001) for women and
2.95 (P G .001) for men; in the later time period, the
HRs for CVD mortality were 3.49 (P G .0001) for
women and 2.35 (P G .0001) for men.

Important to note is that FHS participants are pri-
marily white; thus, observed mortality trend data may
not be generalizable to men and women from other
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racial/ethnic groups. Despite this limitation, data from
clinical and epidemiologic studies underscore the
adverse cardiovascular consequences of T2DM and
support the need for prevention of this chronic con-
dition beginning early in the life course and reduction
and control of other established risk factors for CVD
in individuals with T2DM.35,36

Results from population-based and clinical studies
support the importance of risk reduction in older adults
with and without CVD. The Scandinavian Simvastatin
Survival Study (4S), conducted in patients with known
CHD demonstrated that reduction in TC, LDL-C, and
TGs, along with increases in HDL-C, was just as
pronounced in patients 65 years or older as in younger
patients and that patients on simvastatin had signifi-
cantly lower rates for total mortality, coronary mortal-
ity, and the need for revascularization.51 Furthermore,
the reductions in major coronary events, CHD mortal-
ity, nonfatal myocardial infarction (MI), all-cause
mortality, and the need for revascularization in pa-
tients 65 years or older were as great or greater than in
younger subjects, with an overall relative risk reduc-
tion (RRR) in major coronary events of 32% in per-
sons 65 years or older and 31% in persons younger
than 65 years. This resulted in an absolute risk reduction
in mortality that was twice as great in older patients
(44 per 1000; 95% CI, 30Y58 per 1000) compared with
individuals younger than 65 years (32 per 1000; 95%
CI, 24Y40 per 1000).51 These results are consistent with
other lipid-lowering trials.52Y54 In addition, in the Dia-
betes Prevention Program, a greater reduction in devel-
opment of diabetes was demonstrated in older subjects
as compared with their younger counterparts.55

The INTERHEART study demonstrated that 9
modifiable risk factorsVsmoking, low fruit and vegeta-
ble consumption, lack of exercise, alcohol consumption,
high apolipoprotein BYapolipoprotein A1 ratio, self-
reported hypertension and diabetes, abdominal obesity,
and psychosocial factorsVwere consistently and
strongly associated with MI across the globe and across
different subgroupsVgeographic regions and ethnic
groups, young and older adults, men and women, and
different socioeconomic strata.56 Daily consumption of
fruits or vegetables, moderate or strenuous physical
exercise, and consumption of alcohol 3 or more times
per week were associated with a lower risk of MI.56 As
all MIs were included as cases, and controls were
matched to within 5 years of cases, adults older than 60
years accounted for more than 25% of the subjects,
with the highest end of the interquartile range varying
from 59 (Middle East) to 72 years (western Europe).
Thus, INTERHEART has provided important infor-
mation not only on the global contribution of these risk
factors, but also on their importance in older adults.56

Overall, the population attributable risk (PAR) for
all 9 risk factors was 90.4% (99% CI, 88.1%Y92.4%),

meaning that 90.4% of all MIs could be accounted
for by these factors. Conversely, 90.4% of MIs could
be eliminated if these 9 factors were eliminated. Al-
though, at 93.8% (99% CI, 90.9%Y95.8%), the PAR
was significantly greater (P G .0001) in younger indi-
viduals (e55 years in men and e65 years in women),
the PAR was still high in older individuals at 87.9%
(99% CI, 84.1%Y90.9%). Although the strength of
the risk factors, as assessed by odds ratios (ORs), was
lower for smoking, hypertension, diabetes, abdominal
obesity, psychosocial factors, and high apolipoprotein
BYapolipoprotein A1 ratio, and less protective for
fruit and vegetable consumption in older versus
young individuals, alcohol consumption and exercise
were more protective in older adults, although the
difference was not significant. Lipid levels (OR, 2.50;
99% CI, 2.05Y3.05), smoking (OR, 2.44; 99% CI,
2.10Y2.84), and psychosocial factors (OR, 2.43;
99% CI, 1.86Y3.18) were the factors most strongly
associated with MI. Importantly, given the global
epidemic of type 2 diabetes, the risk of MI associated
with diabetes was greater in women at both younger
(OR, 3.53; 99% CI, 2.49Y5.01) and older ages (2.59;
99% CI, 1.78Y3.78) than in younger (OR, 2.66;
99% CI, 2.04Y3.46) and older men (OR, 1.93; 99%
CI, 1.58Y2.37). Similar to these observations of Western
populations, in the Asia-Pacific Cohort Studies Collab-
oration, the risk of stroke and CHD jointly increased
according to levels of SBP and serum cholesterol.57

Thus, the strength of these associations and the high
PAR challenges the assumption that established CVD
risk factors are not as informative in predicting risk or
targeting interventions in older adults. The debate re-
mains, however, as to the predictive validity of tradi-
tional risk factors in older adults, as most risk equations
were developed in populations younger than 75 years of
age (Table 3). In adults 85 years or older, available data
suggest that major, classic risk factors may not be as
useful in predicting CVD mortality as in younger male
and female counterparts.58 Nevertheless, despite the
ongoing controversy about the predictive ability of
classic CVD risk factors in older adults and the fact
that few studies have included adults 75 years or older,
the data regarding efficacy of treatment and prevention
of adverse cardiac events in older adults in Western
countries are overwhelmingly positive. Smoking cessa-
tion, hypertension and lipid management, and obesity,
psychosocial, and physical activity interventions have
all shown that these interventions reduced risk to a
level comparable to younger adults.59Y61 Given that
older adults are at higher risk for CVD than are
younger individuals, this translates into significant re-
ductions on a population level. Despite this evidence,
however, primary and secondary prevention in the
elderly is frequently compounded by age bias, the belief
that older individuals should not be treated aggressively.
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Clearly, assessment of CVD risk and management of
established and nontraditional risk factors for CVD in
older adults in the United States and globally remains a
fertile area for future research.

Global Risk Assessment

The AHA and the Joint British Societies recommend that
all adults 40 years or older or those with 2 or more risk
factors should have a global risk assessment per-
formed.62,63 Several CVD risk assessment and predic-
tion tools being used with ethnically diverse populations
are available in the literature and/or via the Internet;
these tools generally depict an individual’s short-term
risk for developing a CVD event (Table 3).32,63Y74 These
tools involve the assignment of a point value to se-
lected risk factors and the calculation of a global risk
score. For example, the Framingham Risk Score
(FRS),65 which estimates the 10-year absolute risk for
developing CHD, is particularly useful in patients with
multiple risk factors and a high risk for CHD in the
next 10 years (Q20%). A clinical limitation of the FRS
and other short-term risk estimates is the underestima-
tion of risk in women and younger individuals, as age
is the most heavily weighted risk factor. Individuals
with low or intermediate 10-year risk for CHD may
actually be at high risk in the long term, because any
single risk factor can lead to cumulative atherosclerotic
burden and adverse outcomes if left untreated for
many years.75 Therefore, the determination of lifetime
risk is useful for assessing the cumulative risk of de-
veloping a disease during the remainder of an individ-
ual’s life.76

Lloyd-Jones and colleagues77 used FHS cohorts of
patients to estimate lifetime risk for CVD and to ex-
amine overall survival with regard to established risk
factors. Framingham Heart Study participants were free
of CVD (MI, coronary insufficiency, angina, stroke,
claudication) at 50 years of age and were followed up
to 95 years of age. Participants included 3564 men and
4362 women who were followed up for a total of 111
777 person-years. During follow-up, 1757 participants
had an incident CVD event, and 1641 died of some-
thing other than overt CVD. Men who were free of
CVD at 50 years of age had a lifetime risk (to 95 years
of age) for developing CVD of 51.7% (95% CI,
49.3%Y54.2%).77 Median overall survival for men
was 30 years. Women who were free of CVD at 50
years of age had a lifetime risk (to 95 years of age) for
developing CVD of 39.2% (95% CI, 37.0%Y41.4%).
Median overall survival for women was 36 years. The
effect of individual risk factors, such as elevated blood
pressure and TC, was associated with increased lifetime
risk for CVD and with shorter median survival in both
men and women. The presence of diabetes at age 50
years yielded the highest lifetime risk for CVD of any
single risk factorV67.1% for men and 57.3% for
women through 75 years of age. Smokers had CVD
events much earlier than nonsmokers. Although life-
time risk for CVD was similar for smokers and non-
smokers, the risk of death from other smoking-related
causes shortened the median survival of smokers by 5
years. Compared with participants who had 2 or more
major risk factors at age 50 years, participants with
optimal risk factor levels had much lower lifetime risks
(5.2% vs 68.9% in men; 8.2% vs 50.2% in women) and

TABLE 3 Examples of Currently Available Cardiovascular Disease (CVD) Risk

Assessment/Prediction Tools64,a

Name Description/Comments

Framingham32 (1998) End point: all CHD; includes CHD death, MI unstable angina, and angina pectoris
ATP-III Risk Estimator
(Framingham)65,66

End point: hard CHD; includes CHD, death, and nonfatal MI

ETHRISK67 Framingham Risk Score recalibrated to estimate 10-y risk for CHD and CVD in 7 British black
and minority ethnic groups; 3778 men and 3544 women, aged 35Y54 y

Framingham68 global CVD, 2008 End point: global CVD; includes CVD death, all CHD, stroke, heart failure, and claudication
PROCAM69 End point: hard CHD; includes CHD death and nonfatal MI; http://www.assmann-stiftung.de/

en/procam/procam-risk-scores/
QRISK70 End point: CVD; includes CHD, stroke, and transient ischemic attack
Reynolds risk score (women)71 End point: global CVD; includes CVD death, MI, stroke, revascularization; http://

www.reynoldsriskscore.org/
Reynolds risk score (men)72 End point: global CVD; includes CVD death, MI, stroke, revascularization
New Zealand cardiovascular
risk assessment and
management chart73

http://www.sld.cu/galerias/pdf/servicios/hta/ebm_cardio_new_zeland.pdf

Joint British Society63 http://www.patient.co.uk/doctor/How-to-use-the-Coronary-Risk-Prediction-Charts-for-
Primary-Prevention.htm

SCORE74 End point: CVD death; includes CVD death only; does not include nonfatal events; multiple
region-specific (northern European, southern European) and country-specific versions available

Abbreviations: CHD, coronary heart disease; MI, myocardial infarction.
aAdapted from Lloyd-Jones, Circulation. 2010;121:1769.64
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significantly longer median survival (911 years in men,
98 years in women). In addition, when low HDL-C
(G40 mg/dL in men, G50 mg/dL in women) and obesity
(BMI Q30 kg/m2) were evaluated, lifetime risks for
CVD were similar to those associated with major risk
factors (elevated TC and blood pressure).

The results of this study fully support the observation
that CVD is a major cause of mortality in the United
States. For individuals free of CVD at age 50 years,
more than half of men and almost 40% of women will
develop CVD during their remaining life span.77 There-
fore, the presence of risk factors in a young or middle-
aged individual will make a substantial contribution to
the development of atherosclerosis if they are not
modified early in the life course.

Important to emphasize is that CVD risk prediction
(in the United States and globally) has been a focal
point for substantial controversy and research. Histori-
cally, the assessment of risk has been a key component
in efforts to define risk factors for CVD, to identify and
assess potential targets for therapy, and to enhance the
cost-effective implementation of therapies for both
primary and secondary prevention.64 Recent emphasis
has been placed on the need for additional research to
understand the clinical utility and impact of both short-
and long-term risk estimation and corresponding strat-
egies for provider-patient risk communication.64 A
cornerstone of CVD risk assessment and management,
as CVD risk prediction models and prevention algo-
rithms for risk communication, patient motivation,
and clinical decision making are modified to reflect
results of ongoing research, guidelines for primary and
secondary prevention (discussed in the following sec-
tion) will also be modified.

Primary and Secondary Prevention of
Cardiovascular Disease: Overview of
Recent Evidence-Based Guidelines

Based on available evidence, the AHA issued revised
guidelines for primary prevention of CVD and stroke in
2002.62 These guidelines present a comprehensive ap-
proach to the prevention of a first episode of CHD or
stroke and focus in large part on the adoption of a
healthy lifestyle, which is the cornerstone of primary
prevention. Included in the guidelines are recommen-
dations for the avoidance of tobacco, healthy dietary
patterns, weight control, and regular exercise, as well
as blood pressure and lipid targets, and aspirin therapy
based on individual CVD risk status. The need for the
management of diabetes and atrial fibrillation is also
addressed. In 2006, the AHA and the American Col-
lege of Cardiology published secondary prevention
guidelines for patients with CHD and other athero-
sclerotic vascular disease.78 These differ from the
primary prevention guidelines by including recommen-

dations for aggressive risk-reducing therapies that have
been shown to improve survival and quality of life and
to prevent recurrent events and the need for coronary
interventions. The secondary prevention guidelines
added the optional lower LDL-C target of less than
70 mg/dL for very high-risk CHD patients. Complete
smoking cessation, good blood pressure control, regular
physical activity, weight management, a heart-healthy
diet, and diabetes management are recommended,
in addition to antiplatelet agents, renin-angiotensin-
aldosterone systemYblocking agents, and $-blockers in
most patients, unless otherwise contraindicated. Finally,
the guidelines state that patients with CVD should have
an annual influenza vaccination.78

Evidence-based prevention guidelines specific to
women were updated in 2011 by the AHA.79 These
guidelines were prompted by the recognition of CVD as
a major cause of mortality among women worldwide.
They address the limitations of the Framingham global
risk score in women and appreciate that the average
lifetime CVD risk in women is very high. Recommenda-
tions are based on a risk stratification scheme that clas-
sifies women into high risk, at risk, or at optimal risk.
These guidelines provide recommendations for both
primary and secondary prevention, including both life-
style and drug therapies. Daily administration of omega-3
fatty acids and screening for depression were added as
considerations for women with CHD. In addition, po-
tential risks and benefits of hormone replacement therapy,
antioxidant vitamins, folic acid supplementation, and
aspirin to prevent MI in women younger than 65 years of
age were identified and discussed. As noted above, these
guidelines for women are likely to be revised as additional
evidence becomes available.

The Joint British Societies (British Cardiac Society,
British Hypertension Society, Diabetes UK, HEART UK,
Primary Care Cardiovascular Society, and The Stroke
Association) have published integrated prevention
guidelines for patients with established CVD, those with
diabetes, and healthy individuals at high risk (Q20%
over 10 years).63 These guidelines are similar to the
AHA/American College of Cardiology secondary pre-
vention guidelines; however, they are written in more
comprehensive, narrative form with substantiating
evidence and also include audit standards for CVD
prevention. They represent the combined work and
agreement of many medical societies and organizations
committed to the important goal of CVD prevention.

Summary

Global evidence indicates that CVD processes begin
early in life and are influenced over the life course by
both nonmodifiable and potentially modifiable be-
haviors, risk factors, and environmental exposures.
Viewed from a life course social-ecological perspective,

Life Course Approach to CVD Prevention S31

Copyright @ 201  Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.1



efforts designed to promote cardiovascular health and
reduce the risk and burden of CVD globally must
attend to individual modifiable factors and those that
extend beyond the level of the individual including
such contexts as the family, school/community, and
broader societal influences. Extensive evidence has
emerged over the past several decades that prompted
the development and dissemination of CVD preven-
tion guidelines for children, adolescents, and adults. As
new evidence becomes available, guidelines for CVD
prevention will be revised. Ongoing research is focused
on determining and developing optimal individual and
population-based approaches to CVD prevention on a
global level.
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Policy changes are necessary to promote cardiovascular disease prevention. These will involve community-based and

public health initiatives for primary and secondary prevention of cardiovascular disease. In this article, we discuss

such interventions, community-based participatory research that has been conducted in this area, and implications

for capacity building in genetics research. Finally, areas for future research in this area will be identified.
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Policy Changes Needed to Promote
Cardiovascular Disease Prevention
at the Community Level

The goal of this article is to take a close look at
community initiatives that reduce cardiovascular (CV)
mortality, including the use of community-based par-
ticipatory research (CBPR). Interplay exists between
genetics and environmental factors in the development
of CV disease (CVD). There is an opportunity to fur-
ther our understanding of this interplay via CBPR as

many socioeconomic and environmental factors can be
directly linked to one’s community.

Several highly respected organizations in health care
such as the American Heart Association (AHA) and the
International Heart Health Network have long realized
the integral role of the community environment in im-
plementing primordial (health promotion),1 primary, and
secondary prevention for CVD. Both organizations have
published statements regarding initiatives for addressing
CV health and thereby decreasing CV mortality globally.

The AHA guide for improving CV health at the
community level provides a comprehensive approach to
reducing the burden of CVD and promoting CV health
through improving local policies and environments.1

The emphasis focuses on improvements in facilities and
resources in the places where people work and live in
effort to achieve the following goals: cessation of to-
bacco use; avoidance of environmental tobacco smoke;
reduction in dietary saturated fat, cholesterol, sodium,
and calories; increased plant-based food intake; in-
creased physical activity; and access to preventive health
care services.1

The International Heart Health Network provides
a policy framework for population approaches. It calls
on governmental agencies, the private sector, voluntary
health organizations, employers, and health care pro-
viders to ‘‘join forces in eliminating this modern epidemic
by adopting new policies, making regulatory changes,
and implementing health promotion and disease pre-
vention programs directed at entire populations.’’1

The vast majority of CVD and stroke can be attributed
to a few deleterious behaviors and lifestyles many times
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encouraged or perpetrated by the communities in which
people live. Modifying harmful behavior and encouraging
a healthful lifestyle within the community have the
potential to significantly alter global CV mortality. Given
the current high prevalence of CVD risk factors and of
CVD itself, a 3-pronged approach, including primordial,1

primary, and secondary prevention, must be incorpo-
rated in community-based CVD prevention models
(Figure). The Figure represents a 3-pronged approach
for community-based CVD prevention. The model
includes implementation of community programs and
CBPR to target prevention at the primordial, primary,
and secondary levels. Prevention is achieved through
improved management of major CV risk factors.

Many community-based efforts suffer from inade-
quate resources to implement needed interventions.
However, proper implementation of merely a single in-
tervention can be beneficial and create an impact on
CV health in a community. For example, a workplace-
wellness study randomized subjects to either an active
intervention versus usual care.2 The active intervention
implemented a multifaceted approach providing health
education, nutritional counseling, smoking cessation
counseling, physical activity promotion, and physician
referral.2 Significant benefits were demonstrated through
quality-of-life scores and reduction in body fat, choles-
terol, blood pressure, and total health risk, with a 48%
reduction in medical claim costs.2 With strong support
and collaborative efforts from the community and
policy makers, program planners can set priorities and
implement and evaluate effective programs (Table 1).
Table 1 provides examples of programs developed and
implemented via collaborative efforts of policy makers
and health care professionals. Another representation

of successful policy-level intervention is the recent in-
troduction of community-level policy regarding public
and workplace smoking restrictions. These restrictions
have resulted in a significant decrease in the rate of
hospital admissions for acute myocardial infarction.3

Community-level research initiatives, CBPR, and roles
for CBPR in CV genetic and environmental explora-
tion are integral to reducing this modern-day epidemic
of CVD in local populations and subsequently impact
the larger global community.

Research Initiatives for
Cardiovascular Disease Prevention
at the Community-Based Levels

A research base exists providing evidence that
community-level interventions can change community-
wide behaviors.1,4Y8 For more than 3 decades, commu-
nity prevention trials in the United States and abroad
have supported the notion that behaviors can be changed
through concerted efforts to organize communities, edu-
cate them through mass messaging and direct education,
provide screenings for risk factors, and change environ-
ments through local programs and policies. Screening
tools must be sensitive to specific populations. For ex-
ample, one of the first CV risk prediction tools was the
Framingham equation, which has provided a basis for
the majority of risk stratification instruments devel-
oped worldwide; the equation is being modified in
efforts to address the limitations of the original tool.2Y6

One such modification is currently being developed in
Santiago, Chile. Here, the Framingham equation was
modified based on numerical values that were derived
via observational data from this country.

FIGURE. Community-based cardiovascular disease (CVD) prevention. This figure represents a 3-pronged approach for
community-based CVD prevention. The model includes implementation of community programs and community-based
participatory research to target prevention at the primordial, primary, and secondary levels. Prevention is achieved through
improved management of major CV risk factors.
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Additional research has identified schools, worksites,
religious organizations, and health care facilities as
sites to facilitate community-wide behavior change.1

Community-based prevention initiatives include a range
of risk-reducing, disease prevention strategies to support
healthy behaviors and must be easily accessible within
a neighborhood. Several large-scale community-based
initiatives have proven to be successful and can serve as
models for implementing targeted CVD risk reduction.
Three successful programs are discussed here.

New York City Community-Based
Prevention Model

For the past 6 years, the New York City Community-
Based Prevention Model has implemented public policy
and community-based preventive services that target
tobacco use and healthy food availability in key im-
poverished neighborhoods of New York City (east and
central Harlem, south Bronx, and north Brooklyn).
These include providing a healthy food environment
with fresh fruit and vegetables through vendors, food
stands, and government-supported food stamps, health
bucks (for the purchase of healthy foods), and farmers
markets located in neighborhoods. This program also
focuses on providing safe, structured fitness programs
for children and adults and neighborhood-based medi-
cal providers and clinics.9

Centers for Disease Control and
Prevention’s Health Communities Program

The Centers for Disease Control and Prevention (CDC)
have embarked on a very successful initiative, ‘‘CDC’s
Health Communities Program.’’ This national program
provides resources and funding for chronic disease
prevention initiatives at the community level; these have
led to a variety of successful local-level initiatives that
have improved community CV health. A few examples

are listed in Table 1. These large interdisciplinary pro-
grams have targeted the work and home environments
of vulnerable populations, successfully supporting be-
havior change for chronic disease prevention.

Worksite risk reduction, faith-based risk reduction,
and nurse-managed risk reduction programs are exam-
ples of common delivery modalities for providing CVD
preventive tools. They have been documented to be
quite successful.

Several studies reported the benefit of providing CVD
risk reduction at worksite locations. The convenience of
worksite location promotes employee participation,
especially when incentives for reaching goals are pro-
vided. These may be in the form of monetary rewards,
days off from work, or employer recognition.10,11

There is a strong evidence base supporting the part-
nership of faith-based organizations and community-
based health promotion initiatives. These organizations
have been engaged to provide both screening and health
education in the areas of high blood pressure, diabetes,
obesity, tobacco use, and cholesterol management.
Faith-based organizations have been found to be espe-
cially effective in providing these services to uninsured
and vulnerable populations. A review of the literature
performed by DeHaven et al12 found that, of 340
programs, the majority (43.4%) were ‘‘faith placed,’’
developed by health professionals outside the congre-
gation, versus 24.5% that were ‘‘faith based,’’ devel-
oped by an internal health ministry. These programs
reported significant improvement in overall health sta-
tus, increased fruit and vegetable consumption, and
decreases in weight and blood pressure. Evidence sug-
gests that most of these programs were targeted to
African Americans.12Y14

The effectiveness of nurse-managed programs for
CV risk reduction, including individual, group, and
community interventions, has been well documented in
the literature.15Y17 It was also reported that use of

TABLE 1 Examples of Effective Community-Based Programs

& New York State Heart Healthy Program
) Zero trans-fats in all New York City restaurants
) Education to encourage drinking low-fat milk in New York worksites and faith communities

& Prohibiting smoking in restaurants and bars in most of US
& Rails to Trails Program in US
& Health Web as a School Teacher Tool in North East Florida
& Minnesota ‘‘Vitality Project’’ addressing diet, exercise, and living habits
& CDC’s Health Communities Program

) Targeting the Taqueria: Implementing Healthy Food Options at Mexican American Restaurants (Steps to a Healthy
Salinas, California)

) Evaluating Mobilization Strategies With Neighborhood and Faith Organizations to reduce Risk for Health Disparities (REACH):
Kansas City, Missouri

) A Community Response to the Food Environment (Pioneering Healthier Communities: West Michigan)
) A Comprehensive Worksite Wellness Program in Austin, Texas: Partnership Between Steps to a Healthier Austin and Capital
Metropolitan Transportation Authority

) A Pebble in the Pond: The Ripple Effect of an Obesity Prevention Intervention Targeting the Child Care Environment (Steps to
a Healthier Arizona) (http://www.cdc.gov/healthycommunitiesprogram/evaluation-innovation/successarticles.htm)
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nurses who are indigenous to the community and eth-
nically, linguistically, and experientially sensitive to com-
munity needs enhanced program effectiveness and
outcomes.18,19 Thus, providing community-based nurse-
managed CVD risk reduction programming has been
found to significantly impact the health of communities.

Vulnerable populations are at particularly high risk
for CVD and must not be overlooked in the develop-
ment of community-based educational tools, screening,
and disease management. Traditionally, the most vul-
nerable populations have the highest incidence of CVD
and the least access to risk reduction and disease pre-
vention initiatives. These CV health disparities result
from a complex interplay of factors, including ethnicity,
socioeconomic status, access to health care, and sex
and provider bias.20Y22 Disparities commonly manifest
themselves as limited availability of easily accessible
and affordable healthy foods, absence of safe exercise
environments, and limited access to preventive health
care. The opportunity to engage in risk-factor modi-
fication and healthy lifestyle changes is limited and
therefore increases the CVD burden in these pop-
ulations. Incorporating cultural, ethnic, and socio-
economic parameters into community-based programs
promotes lifestyle change and improves the health
status of the local and global population. One program
addressing CV risk from a culturally and ethnically
sensitive stance is the Well-integrated Screening and
Evaluation for Women Across the Nation.

Well-integrated Screening and Evaluation
for Women Across the Nation

The Well-integrated Screening and Evaluation for
Women Across the Nation program had 10 unique
community-based projects incorporating approximately
8164 women across the United States.23 This program
evolved from a CDC initiative for the early detection of
cervical cancer and breast cancer (National Breast and
Cervical Cancer Early Detection Program) and has
expanded to include CVD screening and intervention.
These projects developed culturally and regionally
appropriate nutrition and physical activity interventions
for a variety of racial and ethnic populations. They
were funded and operated by a combination of govern-
ment, state, and territorial health departments and
tribal agencies. Program participants were screened for
high blood pressure, high cholesterol, abnormal glu-
cose, and obesity. Many were also screened for tobacco
use, poor dietary habits, and sedentary lifestyle, in order
to better provide unique, culturally relevant interven-
tion strategies for the specific cohort. This large-scale
study was designed to evaluate the effectiveness of ‘‘en-
hanced’’ risk reduction interventions, compared with
‘‘minimum’’ interventions or usual care. Minimum inter-
vention was defined as baseline screening for CVD risk

factors and minimal on-site counseling, education, and
referral. Repeat screening was recommended at 6 and
12 months. Women enrolled in the ‘‘enhanced’’ inter-
vention received all services of the minimum interven-
tion plus specially designed community-based education
tailored to the population, including racial, ethnic, and
age considerations. These projects used a combination
of developed resources that were adapted for the local
environment. Examples include the following:

h New Leaf: A comprehensive risk reduction program
designed for a Southern, multiethnic, low literacy
population

h Vida Saludable, Corazon Contento: A Spanish-language
adaptation of New Leaf used in North Carolina

h Traditions of the Heart: An adaptation of New Leaf
used in Alaska, which was revised to include a
12-week, interactive group program incorporating
Native Alaskan tradition

h Physician-Assisted Counseling and Evaluation: A pro-
gram used in Connecticut to promote physical activity

h Active Living Every Day: A program used in South
Dakota to promote physical activity

h ABCs for Good Health: Developed by the US De-
partment of Agriculture and was coupled with the
10 000 Steps Program in Nebraska.

The results of this multicenter, multiethnic study
showed that those who had obtained the enhanced
interventions reported less fat in their diet and improve-
ments in cholesterol panels, blood pressure profiles, and
smoking cessation. The study reported that cultural
adaptation involves much more than translation of
documents and must include identifying barriers to
change cultural norms. Some of these include such
factors as social isolation, unsafe neighborhoods, and
lack of access to healthful foods. The benefits of ex-
tending participation to family members and friends,
using local community health workers who could en-
courage attendance, arranging transportation, providing
child care, encouraging exercise in safe environments
(eg, YMCA, local indoor swimming pools), and extend-
ing hours for participation were also reported.23Y25

Community-Based Participatory Research

Community-based participatory research is neither a
research design nor a method, but rather an orientation
or an approach to conducting research in partnership
with a community. It may be used in observational
(nonexperimental) or experimental research and may
incorporate quantitative and/or qualitative methods.26

Community-based participatory research has been
defined as a ‘‘systematic inquiry, with the participation
of those affected by the issue being studied, for the
purpose of education and taking action or effecting
social change.’’27
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Debate is present regarding terms that represent
different ideological stances and historical traditions of
various approaches to CBPR.28 There are, however,
certain core principles and values that have evolved
over time and transcend these variations. These prin-
ciples include working with existing communities;
building on strengths and resources of the community;
facilitating collaborative, equitable partnerships; pro-
moting mutual learning and capacity building among
partners; and considering health issues in an ecological
context, with explicit recognition of the multiple deter-
minants of health and disease. Competence is devel-
oped through an iterative, cyclical process designed to
be sustainable and committed to continuing work over
the long term, with dissemination of knowledge and
findings to all partners.29

There is increasing recognition of the value of CBPR,
particularly as an approach to addressing health dis-
parities in areas of research that require behavioral
and/or environmental changes to prevent or ameliorate
a health problem. Sustained efforts using participatory
approaches to address environmental issues have been
published. Recently, investigators interested in the pre-
vention and control of CVD have been challenged
to move CBPR into the mainstream of preferred re-
search approaches.30

Variations in Design and Examples of
CBPR Focused on Prevention of
Cardiovascular Disease

Examples of CBPR focused on primary or secondary
prevention of CVD have been published. The studies
included in this section are (1) research described by one
of several terms that included the word ‘‘participatory’’;
(2) studies using 1 or more strategies that incorporated
CBPR principles in the design, implementation, and/or
dissemination of the research; (3) studies focused on
some aspect of primary or secondary prevention of
CVD; and (4) studies published in English. These ex-
amples do not necessarily represent the full spectrum
of relevant research. Studies done in countries outside
the United States and Canada may be underrepresented.

In Table 2, examples of CBPR strategies are pre-
sented by stage of the research process. Five studies
provided examples of involvement of the community in
planning and oversight.31Y35 Community involvement
in assessment and/or building community capacity to
engage in research was illustrated in 5 studies.32,36Y39

Community participation in the study implementation
stage of research, including community members’ in-
volvement in the design and delivery of interventions in
experimental studies, was evident in 4 studies.31,35,40,41

Three studies provided examples of community mem-
bers’ involvement in analysis and/or interpretation and
dissemination of data.32,37,42 Several studies involved

CBPR strategies in more than 1 stage of the research
process; 2 additional reports described CBPR strategies
in all stages.43,44 There were more examples of com-
munity participation in earlier than in later stages of
the research process. This is similar to the trend ob-
served for the broad range of CBPR research,45 not just
those focused on CV health. Various research ap-
proaches were used including qualitative or descriptive
approaches, ethnographic studies, observational studies
based on survey data and other measurements, and ex-
perimental designs (Table 2). Some of the studies were
classified as ‘‘methodological,’’ because they focused on
development of an intervention or measurement.

There are some barriers to dissemination of CBPR.
Scientific rigor may be compromised in some instances
in favor of approaches that are compatible with the
community’s values and norms. Because CBPR usually
involves recursive processes, rather than a linear ap-
proach to research design and methods, it may be
difficult to report CBPR using standard manuscript
headings (background, methods, findings, discussion).
Journal reviewers may not be familiar with the prin-
ciples of CBPR, which complicates finding appropriate
reviewers and publication outlets. Despite said bar-
riers, CBPR demonstrates a promising research modal-
ity to use in focusing on the disparities existing among
CVD prevention and how it relates to specific com-
munities on both a local and global scale.

Building Community Capacity for
Participation in Genetic Research in
Cardiovascular Disease Prevention
and Reducing the Potential for
Harm/Exploitation

Cardiovascular disease arises from a complex web of
causes that encompass genetic and environmental
factors and their interactions. Although familial pat-
terns are discernable, the mode of inheritance is com-
plex, with many genetic factors involved. Each genetic
factor may make a small contribution to risk of disease
and operate in concert with combinations of other
genetic factors and environmental risks, including life-
style behaviors.46,47 Understanding this complex web
of causative factors is necessary to refine strategies for
preventing or delaying the pathophysiologic processes
that lead to clinically apparent CVD states.

Genetic studies of any of the complex diseases,
including CVD, require large samples and access to
diverse populations. Review of the literature on par-
ticipation in genetic studies indicates that much of the
research on building community capacity for partici-
pation and reducing the potential for exploitation and
harm is not disease specific. Common themes that
emerged included analysis of (1) building capacity
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TABLE 2 Examples of Community-Based Participatory Research Studies for the Prevention of

Cardiovascular Disease, by Stage of Research

Research Stage Reference
Research Approach/and

Location CBPR Strategies

Planning and oversight Pazoki et al31

(2007)
& Experimental; Iran & Set priorities for research in collaborative group

sessions with community members, academic
researchers, health care providers, and policy makers

Boyer et al32

(2005)
& Observational;
southwest Alaska

& Interacted with community leaders to gain access to
the community and its members; local research
assistant engaged to translate and serve as liaison
between community members and the research
team; committed to protecting participants from
discrimination and exploitation

Mohatt et al33

(2007)
& Observational;
southwest Alaska

& Local tribal leaders nominated rural communities for
participation and provided advice on recruitment
of participants

Levy et al34

(2004)
& Observational;
Chicago, Illinois

& Engaged community leaders and experts in writing
grant proposal

Kannan et al35

(2008)
& Methodological;
Detroit, Michigan

& Planning and oversight through a community-based
steering committee

Assessment/and
Building Community
Capacity

Boyer et al32

(2005)
& Observational;
southwest Alaska

& Conducted workshops on genetics for health directors,
tribal council members, and village representatives;
extensive interaction with the community through
presentations and bilingual, local, research coordinators

Kalra et al36

(2004)
& Qualitative; Asian
Indian communities in
Northern California

& Community-based groups assessed perceptions of
risk for cardiovascular disease and identified
components of a culturally relevant intervention

Higgins et al37

(2006)
& Qualitative; Pacific
northern areas of United
States and Canada

& Through focus groups and individual interviews,
members explored social and economic contexts
shaping heart healthYrelated experiences

Grigg-Saito
et al38 (2008)

& Qualitative; Cambodian
immigrants in
Massachusetts

& Obtained information through ‘‘community
conversations’’ about knowledge, needs, attitudes,
beliefs, strengths, and behaviors in relation to CVD,
diabetes, and access to care; outreach strategies to
increase community participation including door-to-
door outreach to socially isolated residents; peer
support groups; business, faith based, media, and
provider outreach; special events. Educational
workshops, learning tours, exercise groups to build
skills and participation

Ebbesen et al39

(2004)
& Methodological;
4 provinces in Canada

& This is an example of community capacity building
at the health systems level; capacity building efforts
of the Canadian Heart Health Initiative are
described, and critical issues in measurement of
health promotion capacity are identified

Design and Delivery of
Intervention; Study
Implementation

Kannan et al35

(2008)
& Methodological;
Detroit, Michigan

& Community representatives designed and modified
study materials to match regional and cultural food
preferences; community members assessed
readability of materials and enhanced usefulness of
feedback to participants through visual cues and
positive reinforcement

Pazoki et al31

(2007)
& Experimental; Iran & Community advisory board tailored the study to the

target community by providing input on readability
and cultural appropriateness of intervention
materials and length of the program

Wilcox et al40

(2007)
& Experimental; churches
in South Carolina

& A delayed intervention for the comparison group was
delivered so that an experimental approach would be
acceptable to the church leaders; church members
were trained to deliver the intervention through their
existing church ministries; spiritual messages were
integrated into all physical activity promotion messages

Allen and
Scott41 (2003)

& Review article; various
US locations

& Studies provide evidence of involvement of
community health workers in primary and secondary
prevention of coronary heart disease as members
of multidisciplinary teams
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through community engagement and consultation,
(2) ethical issues related to ongoing genetic studies as
well as biobanking of specimens for future studies, and
(3) sharing benefits of genetics research.

Building Capacity Through Community
Engagement and Consultation

In building capacity for participation in genetics re-
search, it is important to consider values, beliefs, literacy,
experience, knowledge levels, and preferred learning
styles of the population.48 For instance, an article eval-
uates Hindu perspectives on genetic research in an
Indian American community in Houston, Texas.49,50

Another explores the opinions of African Americans
regarding genetic testing. More negative views were
elicited from African Americans when compared with
white participants in a genetic epidemiology study of
risk for colon cancer. After controlling for confounding
factors, African Americans were more likely to believe
that genetic research would result in higher insurance,
reinforce racism, not benefit minorities, and that minori-
ties are more likely to be used as ‘‘guinea pigs’’ in
research.49,50 To address these and other related con-
cerns of discrimination and exploitation of minorities in
genetic research, there is increasing momentum to de-
velop models of community engagement to educate,
build consensus, and empower individuals and com-
munities in policy making for genetic research.51

Community engagement can range from investigator-
controlled advisory panels, to more equitable partner-
ships between researchers and community leaders and

members. The Marshfield Clinic Personalized Medicine
Research Project in the United States (Wisconsin) en-
gaged the community throughout the process for a
population-based biobank, from the planning stages
through to dissemination. Central to this community
engagement was the formation of a community advisory
group. This group, composed of 19 members residing in
the target zip codes, was advisory to the researchers,
with the agenda set by the principal investigator. They
served as a sounding board to review alternative ap-
proaches in the community, recruitment strategies,
issues of confidentiality, incentives for participation,
and frequency of contact with participants.52 In con-
trast, the Healthy Environments Partnership, which
investigated the prevalence of biologic risk factors of
CVD and social and physical environmental exposures
as mediators of risk-factor inequalities, involved the
community collaboratively in all stages of the research
process.43 It was affiliated with the Detroit Community
Academic Urban Research Center, with participation of
public health and academic institutions, as well as
health services and community-based organizations.53

Ethical Issues Related to Genetic
Studies and Biobanks

In the United States, biobanking of specimens is taking
place to provide an infrastructure of data for ongoing
and future studies.54 Increases in genetic research since
the completion of the human genome project and in
biobanks for the collection and storage of human tis-
sues and cells have brought ethical issues into focus.

TABLE 2 Examples of Community-Based Participatory Research Studies for the Prevention of

Cardiovascular Disease, by Stage of Research, continued

Research Stage Reference
Research Approach/and

Location CBPR Strategies

Data Analysis and
Dissemination

Boyer et al32

(2005)
& Observational;
southwest Alaska

& Community members in 1 village explored data to
set goals for health promotion based on the results

Arthur et al42

(2001)
& Qualitative; Ontario,
Canada

& Participants reviewed results of data analysis to
design a program that they thought would benefit
other women living with heart disease

Higgins et al37

(2006)
& Qualitative; Pacific
northern areas of United
States and Canada

& Participants were involved in analysis and
dissemination of data on factors and conditions that
shape heart-related health behaviors from the
perspective of low-income, single mothers

All Stages of the
Research Process

Schulz et al43

(2005)
& Observational; Detroit,
Michigan

& The research team, which included representatives
of health service organizations and community
organizations along with academic researchers,
collaborated on all aspects of the research process:
planning, design, implementation, interpretation,
and dissemination

Chotibang
et al44 (2009)

& Qualitative; Chiang-Mai
Thailand

& University-based researchers worked collaboratively
with school personnel, parents, food vendors, and
children to design, implement, and evaluate a
program to promote healthy eating and physical
activity among school-aged children

Abbreviations: CBPR, community-based participatory research; CVD, cardiovascular disease.
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Although informed consent has driven the efforts to
protect the rights of humans involved in research, the
establishment of biobanks has challenged traditional
methods and norms for obtaining consent of partici-
pants. In some cases, participants are asked to give
blanket consent for all future studies using their speci-
mens. In other studies, samples are deidentified, and
the study is declared exempt from the requirement
for informed consent. The fact that it is impossible to
deidentify genetic information is one of the critical
ethical issues in the current debate on making genetic
databases publicly available.55,56 On the other hand,
public availability of large genetic databases is consid-
ered essential for progress in genetic research and per-
sonalized medicine, including pharmacogenomics. The
latter provides a basis for tailoring specific interven-
tions and drugs to those individuals who have the
genetic propensity to respond to them.57 Tiered con-
sent procedures are emerging, along with additional
safeguards to protect privacy and to reduce the po-
tential harm associated with breaches of privacy.56

Opinions on these and other issues related to informed
consent for biobanking were reported in recently pub-
lished studies.58,59

In population-based research, it is important to
involve community leaders, obtain their approval, and
to then engage with the community as a whole before
approaching potential participants in genetics re-
search.48,60 Although there is the potential for a
population to benefit from participation in genetic re-
search, there is also the potential for harm, exploita-
tion, and stigmatization for populations that provide
biological samples for genetic research. A recent legal
settlement between a Native American tribe and a uni-
versity in the United States illustrates this potential for
harm.61 Controversies arose surrounding the future
uses of genetic samples beyond the research topics in-
cluded in the informed consent process. Removing do-
nors’ identifying information from the samples did not
eliminate the risks to the population. Thus, the ethical
debates continue regarding risks and benefits of genetic
research for populations, as well as the processes for
obtaining informed consent for future uses of stored
samples.

Sharing Benefits of Genetics Research

Genetics research is proliferating in both developed
countries and developing countries with limited re-
sources. Caution is necessary to ensure that popula-
tions from countries with limited resources are not
exploited as participants in genetics research that will
benefit only populations from developed countries.62

Patenting of biological entities such as genes and single-
nucleotide polymorphisms raises questions about
whether participants or communities should share in

profits for use of their biological materials in research
and development.48,63

Community-Based Translational Research

The usual route for translational research is from the
‘‘bench’’ (basic research) to the ‘‘bedside’’ (clinical re-
search) and back. Although this is an important route,
the more challenging translation for population health
is the route from the bench or the bedside to the
community and back. With the bedside as the primary
destination, attention is placed on disease states and
their treatments. For translational research to have an
impact on population health through prevention of dis-
ease and promotion of health, translation to the com-
munity is essential.64

Interventions to prevent disease are subjected to the
same rigorous tests as clinical research in humans, the
randomized controlled trial. However, when interven-
tions are found to be efficacious under ideal circum-
stances, they are rarely tested further to demonstrate
effectiveness under ‘‘real world’’ conditions or for fea-
sibility of broad dissemination in the community.
Furthermore, many interventions that have been effica-
cious in the short term are not sustainable over the long
term. Much of the effort to prevent CVD and the cor-
responding research initiatives are focused on interven-
tions to change behavior at the individual level. There is
increasing recognition that the contexts in which health
behaviors occur have a powerful influence on their
likelihood of occurring. For example, consider the re-
lationship between salt consumption and its link to
elevated blood pressure. Individuals can be taught and
even motivated to consume less salt, but how easy is it
to enact that behavior in an environment of processed
foods? Social-ecological models that incorporate multi-
ple layers of influences on health behaviors are framing
many community-based, translational research studies
for the prevention of CVD.65,66

Genetic-Environmental Interactions and
Implications for Population-Based
Cardiovascular Disease Prevention

The clinical manifestations of CVD are end points of a
complex set of processes that are affected by multiple
factors and mechanisms. Coronary artery disease, as
conceptualized by Lanktree and Hegele,67 is the result
of inflammation, coagulation, dyslipidemia, dysglyce-
mia, hypertension, plaque growth, instability, and so
on. Each of these processes may be fueled by a complex
set of genes that may be responsive to environmental
factors such as infection, stress, exercise, diet, smoking,
and chemical exposures. A new era of CVD prevention
will emerge with the increasing understanding of gene-
gene and gene-environmental interactions.
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Needed: Community-Based Research
for Implementation of Cardiovascular
Disease Prevention

Community-based participatory research is an ap-
proach to qualitatively and quantitatively evaluate local
population patterns related to the environment they live
in as well as how that environment persuades their
lifestyle. This style of research can be applied to CVD
prevention when considering how to effectively reach a
local community. Several questions one might consider
for guidance in reaching a specific community include
(1) what tool to promote CV health and CVD pre-
vention is best suited for this population considering
socioeconomic status and culture? And (2) what is the
biggest deterrent to promoting CVD prevention in this
community? Ultimately, CBPR shows great promise as
an up and coming valuable commodity to the preven-
tion of CVD at the local and subsequently global level.

A unique opportunity exists to incorporate CBPR
and community-based genetic research. This is an
emerging concept not only in the setting of CV risk and
CVD prevention but also in genetic research as a whole.
Research examining gene-gene and gene-environment
interactions will certainly guide future CVD prevention
efforts at a local and global level. However, it remains to
be seen exactly how this promising modality will
manifest itself in the field of CVD prevention as re-
searchers address some of the remaining questions sur-
rounding consent, ethics, and benefit sharing.

Conclusion

Cardiovascular disease is attributable to both genetic and
environmental factors that share a closely intertwined
relationship. Community-based programs providing
culturally and socioeconomically relevant guidance that
focuses on diet modification, physical activity, and
smoking cessation are key to changing environmental
factors that link local and global populations to CVD.
Several large-scale successful models have been outlined
including the AHA’s guide for improving CV health
at the community level and the International Heart
Health Network’s policy framework for population
approaches. All health care professionals, local work-
forces, faith-based organizations, and nurse managed
risk reduction programs are important to the develop-
ment and implementation of community-based pro-
grams. Given the target audience of this article, it should
be noted that nurses in particular have the opportunity
to become community leaders in CV health promotion.
Equipped with knowledge and specialized training in
health promotion, nurses are perfectly positioned to
direct, guide, and implement these community initia-
tives. Nurses must demand policy change and involve
themselves in implementing diet modification, smoking

cessation, and increasing physical activity among all age
groups within their communities. Ultimately, the goal of
all health care professionals should be to penetrate the
places people work, socialize, and spend their free time
with education and guidance regarding a lifestyle that
will positively affect their health and is the first step to
changing CVD risk and ultimately the mortality of an
entire community.

Summary and Implications

This manuscript addresses community-based and pub-
lic health prevention initiatives. Specifically addressed
are initiatives for CVD prevention at the community
level, community policy changes needed to promote
CVD prevention, CBPR, and CVD risk stratification
models. Each of these initiatives poses a ‘‘call to action
for nurses and nursing’’ and will involve specific
nursing activities, strategies, and nursing research to
address better outcomes in CVD prevention.
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Nurse-Based Models for
Cardiovascular Disease Prevention
From Research to Clinical Practice

Kathy Berra,MSN, RN, ANP, FAHA, FPCNA, FAAN; Nancy HoustonMiller, BSN, RN, FPCNA, FAHA;
Catriona Jennings, BA, RN, FESC

The worldwide personal and societal costs related to diseases of the vascular system are enormous. International

research efforts have focused on discovering ways to implement prevention strategies shown to be both effective and

cost-efficient. Teams comprising health care professionals with expertise in nursing, dietetics, physical activity, and

behavioral skills have shown high levels of success in preventive efforts, particularly in high-risk and vulnerable

populations. Used appropriately, team-based, nurse-directed case management has the potential to effect positive

change in both primary and secondary prevention of cardiac and other vascular diseases.

KEY WORDS: case management models of care, CVD prevention, nurse-based case management

The worldwide epidemic of cardiovascular disease
(CVD) poses a significant challenge to the imple-

mentation of interventions shown to improve patient
outcomes.1 Initiation of and adherence to lifesaving
therapies is complex and challenging for medical care
systems, health care professionals, and patients. To im-
prove patient outcomes through adherence to national
guidelines, a multidisciplinary team-based approach has
been proposed.2Y4 Significant evidence exists supporting
a systematic approach to CVD risk reduction through
team-based, nurse-directed case management.5Y8 A
team-based approach requires the expertise of multi-
ple health care professionals, including nurses, nutri-
tionists, physicians, pharmacists, psychologists, social
workers, and other allied health care professionals.

The Role of Nurses

Nurses are ideal health care professionals to direct the
CVD risk reduction team and to deliver multifactorial

risk reduction in hospital settings, outpatient clinics,
and community-based facilities. The ideal nurse case
manager has an in-depth knowledge of medicine, psy-
chology, and behavior change. Most importantly, a
skilled nurse case manager must have an interest in and
commitment to the unique differences in patient pop-
ulations based on age, race, ethnicity, culture, sociodemo-
graphics, and literacy. Bodenheimer and colleagues,9Y11

in their evaluation of ways to improve primary care in
the United States, called attention to the pivotal role of
nurses in the health care reform necessary to address
the growing needs of chronic disease management and
in improving care for chronic diseases.

In a meta-analysis of secondary CVD prevention
programs, Clark and colleagues12 demonstrated a re-
duction in all-cause mortality and acute myocardial
infarction (MI). Of note, 45% of the studies included
in the analysis were nurse led or nurse managed. In the
early 1990s, the Stanford Coronary Risk Intervention
Study (SCRIP) assessed whether nurse-directed, multi-
factorial risk reduction could improve cardiovascular
outcomes compared with usual care in men and women
with baseline coronary artery disease (CAD) docu-
mented by angiography. The primary outcome was an-
giographic progression of CAD from baseline to 4 years
following the intervention; secondary outcomes were
all CVD events. Following a nurse-directed team-based
case management protocol, after 4 years, 45% fewer
clinical events and a regression in angiographically mea-
sured atherosclerosis was seen in the intervention
group compared with control.5 The MULTIFIT study,
also undertaken by investigators at Stanford University,
was designed to determine the effect of modifying
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multiple risk factors in post-MI patients.6 Operating
primarily by telephone, nurse case managers offered
education and counseling and titrated medications
under guideline-based protocols. At the end of 1 year,
significant changes in dietary scores, lipid levels, func-
tional status as measured by exercise testing, and bio-
chemically confirmed smoking cessation rates were
superior in patients assigned to the treatment arm,
compared with usual care.

In 2004, the Cardiac Hospitalization Atheroscle-
rosis Management Program undertaken at the Uni-
versity of California at Los Angeles focused on the
initiation of guideline-based therapies for CVD risk
reduction in hospitalized patients with CAD.8 The
Cardiac Hospitalization Atherosclerosis Management
Program demonstrated a significant reduction in mor-
bidity and mortality (P G .05) in patients receiving
nurse-directed case management compared with usual
care 1 year after hospital discharge. This trial became
the cornerstone for the American Heart Association’s
‘‘Get With the Guidelines’’ national initiative.13 More
recently, a major study undertaken in Europe demon-
strated that a nurse-directed program for multifactor
risk reduction improved blood pressure (BP) and lipid
goals compared with usual care in high-risk hospital-
ized coronary heart disease patients and those seen in
general practice.7 In hospitalized patients, statin use
increased from 80% at baseline to 86% at 12 months
(P = .04) compared with no change in usual care. Find-
ings were similar in general practice patients: statin use
increased from 15% to 38% at 1 year (P = .03), and
usual care also increased, from 18% to 23% (not
statistically significant). Both statins and hypertension
medications were prescribed suboptimally in general-
practice high-risk patients.7

Nurse-directed case management has been shown to
be effective not only in individuals with multiple risk
factors, but also in treating single risk factors in young
and older populations, in diverse ethnic groups, and
in individuals with comorbidities.14 The greater than
10 million nurses worldwide represent the largest group
of health care providers with the requisite education
and position in their communities required to take on
the role of case managers for CVD risk reduction.15

Nurses are highly respected and valued by patients,
patients’ families, and the health care community and
thus are ideal to fill this important role.

Successful Models of
Care—An International Perspective

Although the scientific evidence for CVD prevention in
clinical practice is compelling, translating that evidence
into effective models of care remains a challenge. The
nurse-led case management approach is characterized by
individual goal setting between the patient and nurse to

achieve lifestyle change. In addition, adherence to na-
tional guidelines for medical management by nurse case
managers has been shown to be effective in lowering
blood lipids, BP, blood glucose, and smoking cessa-
tion.2,5,7,8 Key principles for an effective practice model
are proposed, based on supporting evidence from suc-
cessful case management trials (Figure).5,7,16,17 These
studies were selected because they applied a multifac-
torial approach, were undertaken in different parts of
the world, and lend support for understanding key
concepts critical to nurse-led case management.

Key Principles of a Nurse-Led Case
Management Approach

1. Preventive care should be implemented according
to evidence-based guidelines for CVD prevention.

Evidence-based guidelines should be locally
adapted for everyday clinical practice in the country
where they are to apply, and goals for treatment should
be set to reduce global CVD risk. The SCRIP program
(Table) chose to use a stricter approach than the Na-
tional Cholesterol Education Program in the United
States by setting its low-density lipoprotein choles-
terol goal lower and using more aggressive guidelines
for saturated fat and dietary cholesterol intake.5 In the
MULTIFIT program (Table), the goal for low-density
lipoprotein cholesterol was based on the mean post-
treatment level achieved in clinical trials. Both the Ex-
tensive Lifestyle Management Intervention (ELMI) and
EUROACTION studies (Table) aimed to demonstrate in
everyday clinical practice that evidence-based guide-
lines can be implemented.7,16 The primary outcomes
of the EUROACTION study were the European life-
style, risk factor, and therapeutic goals for CVD pre-
vention in clinical practice.7

2. Preventive efforts should be targeted at those who
will benefit the most, that is, patients with vascular
disease, those at high risk of developing disease,
and the close family members of these patients,
and should take into account groups in which the
prevalence of CVD and risk factors is highest.

Targeting those at risk and with vascular disease is
known as a high-risk strategy, but it can also accom-
pany a strategy for CVD risk reduction that includes
a population approach. Population strategies have the
potential to achieve substantially larger reductions in
risk in an entire population as the result of relatively
small modifications in risk factors by many individuals,
not just those at highest risk.

All of the selected studies shown in the Table targeted
patients with coronary disease for secondary prevention:
those with angiographically determined atherosclerosis,
those immediately post-MI, those who completed a cardiac
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rehabilitation program, and those with heart disease seen
in primary care clinics.5Y7,16,17 The EUROACTION study
addressed all priority groups for CVD prevention as
defined by the Joint European Societies at the timeV
such as those with established coronary disease and
those at high risk of developing CVD. Thus, the
EUROACTION study embraced primary as well as
secondary prevention.7,18

To reach those at highest risk in general practice, the
EUROACTION primary care study used the European
SCORE risk estimation charts and electronic Heart-

Score risk estimation and management system, which
uses European regional mortality data to predict
the probability of a fatal cardiovascular event over a
10-year period.19

3. The families of high-risk patients should be included
in preventive efforts and not just the patient alone.

Close family members of vascular and high-risk pa-
tients are at increased risk of developing CVD due, in
part, to genetic factors, but principally to a shared fam-
ily lifestyle and in spouses, to assortative mating.20Y24

FIGURE. An example of a model for practice.
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The EUROACTION study included partners and close
relatives in the prevention program and actively man-
aged cardiovascular risk in these family members.7

Partners made lifestyle changes in the same direction as
patients. Significant concordance for change was seen
between patients and partners participating in the in-
tervention arm of the hospital study for body mass in-
dex (r = 0.21), waist circumference (r = 0.22), BP
(systolic BP: r = 0.13, and diastolic BP: r = 0.15), and
total cholesterol (r = 0.21), which reflected the dietary
and physical activity changes these couples made together.

4. Preventive programs should have an appropriate set-
ting and a flexible approach that allows easy access
to the people from the community targeted for the
intervention, especially when that community in-
cludes vulnerable and deprived groups.

Among the selected studies in the Table, 4 were
hospital-based programs, one was based in general
practice, and one had both hospital and general prac-
tice programs.5Y7,16,17 Three of the hospital-based pro-
grams (SCRIP, MULTIFIT, and ELMI) adopted a
flexible approach using primarily mail and telephone
contact with patients.5,6,16 In addition, both the SCRIP
and MULTIFIT programs utilized a home-based exer-
cise program, further reducing the need for attendance
at a specialized center.5,6 All 3 programs achieved par-
ticipation rates between 82% to 86% of eligible pa-
tients. However, even though the EUROACTION
hospital program required more frequent attendance
over a shorter period, it also achieved a participation
rate of nearly 90%.7

Although the EUROACTION hospital program was
offered to 67% of all eligible consecutively identified
patients, making it better than reported survey data of
one-third in 15 countries in Europe, it was even better
for high-risk individuals in the EUROACTION general
practice program, at 94%.7 Many patients who chose
not to participate in the EUROACTION hospital pro-
gram reported distance from their home (29.5%) and
time required (25.5%) as limiting factors.

A new nurse-led case management approach called
MYACTION,25 which evolved from EUROACTION,
locates programs in the community, using leisure facili-
ties or other community centers. This model addresses
health inequalities by targeting deprived and vulner-
able populations, where the prevalence of CVD and
risk factors can be high.

5. The focus of preventive efforts should be on promoting
healthy lifestyle habits to address total cardiovascular
risk.

Cardiovascular risk is driven by poor dietary habits,
sedentary behavior, and tobacco smoking. These risk
factors lead to overweight and central obesity, increased
BP, abnormal lipid levels, and diabetes. The long-term

effects of these risk factors are seen in higher rates of
CAD, stroke, peripheral arterial disease, cancer, and
lung diseases. Addressing and managing complex life-
style behaviors require expertise from a variety of health
care professionals. Preventive efforts should therefore be
based on a lifestyle program that incorporates the ex-
pertise of the disciplines of nursing, medicine, dietetics,
physical activity, and psychology.

A defined behavioral strategy is essential and will
determine the quality and impact of an intervention,
together with intensity and frequency of contact and
the involvement of health care professionals. A behav-
ioral strategy characterized by a theoretical framework,
individualized goal setting, and intensive support from
health care professionals is described for each of the
study programs included in the Table. For example,
in the MULTIFIT program, the behavioral intervention
was derived from social learning theory, which is de-
signed to improve perceptions of self-efficacy by teach-
ing self-management and enhancing motivation.26 For
example, when setting goals, nurse case managers and
patients initially set attainable subgoals, whereas rec-
ommended study goals remained the final, optimal
end point. Regular follow-up by the case managers
allowed feedback on progress. In the ELMI and
EUROACTION programs, self-monitoring of progress
was facilitated by the use of a patient-held personal
record card to track progress at every contact with a
nurse or other member of the program team.7,16 The
EUROACTION program also incorporated motiva-
tional interviewing techniques into its behavioral
strategy.27 These techniques included using appropri-
ate tools to assess motivation, for example, asking pa-
tients and partners to rate the importance of changing
a particular behavior to stopping smoking. Their con-
fidence in the ability to achieve the change was mea-
sured. Decisional balance was assessed and provided
the means to promote motivation and explore ambiv-
alence toward addressing a particular behavior change.
The health professionals involved were trained to avoid
rigidly dichotomizing patients into isolated stages of
change as defined by the Transtheoretical Model, but
rather to use this model to tailor the use of motiva-
tional techniques. The family approach adopted by the
EUROACTION program added an important source
of social support for behavior change.

In addition to being trained to understand and apply
behavioral strategies, health care professionals involved
in the delivery of a multifactor program need expert
knowledge and training in smoking cessation, imple-
menting a cardioprotective diet, adapting physical ac-
tivity and exercise (taking functional capacity and
physical limitation into account), and reducing weight.
To achieve this, dedicated time to provide follow-up
and support is critical. In the MULTIFIT program, the
nurse case managers had 80 hours of multidisciplinary
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training from specialists, which covered exercise testing
and training, diet and drug management of hyper-
lipidemia, smoking cessation, and psychosocial inter-
ventions.6 The intervention required approximately 9
hours per patient throughout the year of the program,
of which 6 were direct patient contact, usually by tele-
phone or mail; the rest were allocated to liaison with
primary care, hospital and study center personnel. This
is in contrast to the Grampian study of secondary pre-
vention in primary care, which used existing nursing
personnel in 19 practices, fitting the program into
usual work routines.17 In Grampian, nurses received
a day and a half of training in clinic protocols and
techniques to facilitate behavior change. The program
lasted 1 year for each patient and included an initial
visit of 45 minutes and subsequent 20-minute follow-up
visits (number not specified). Both studies reported
reductions in self-reported fat intake at 1 year. In the
Grampian study, an additional 7.5% of patients
adopted a low-fat diet in intervention, compared with
no increase in patients receiving usual care, as mea-
sured by the Dietary Instrument for Nutrition Edu-
cation questionnaire.17,28 In the MULTIFIT study,
there was a reduction from 322 to 124 in a food
frequency score for a diet low in saturated fat and
dietary cholesterol, compared with a reduction from
307 to 140 in usual care; both of these surpassed the
National Cholesterol Education Program Step 2 goal
of a score between 160 and 210.6 In the Grampian
study, 4.4% of patients became more physically
active, compared with j1.1% of patients in usual
care.17 In the MULTIFIT study, self-reported increases
in physical activity and adherence to a home-based
exercise program were validated by exercise treadmill
testing of functional capacity, which was significantly
higher in intervention (9.3 METs) compared with usual
care (8.4 METs) (P = .001). This measure of functional
capacity in the MULTIFIT study represents a rigorous
validation of the increase in physical activity, superior
to self-report.6

Of note is the highly significant smoking cessation
result in the MULTIFIT study, 70% in intervention
compared with 53% in usual care, compared with the
absence of any effect in the Grampian study.6,17 How-
ever, MULTIFIT recruited patients 3 days after MI and
focused primarily on relapse prevention, whereas the
Grampian study recruited patients with a diagnosis of
coronary heart disease from the practice registers, re-
gardless of the date of their acute event. The authors
point out that it is possible that coronary patients who
continue to smoke in the weeks, months, and years
following their event may be more resistant to change.
Although nicotine replacement therapy was available
to support smoking cessation at that time, it was not
widely used, and no other options, such as bupropion
or varenicline, were available.

Each EUROACTION hospital program had a dedi-
cated multidisciplinary team of specialist nurses (1.75
full-time equivalents [FTEs]), a dietitian (0.5 FTE), and
a physiotherapist or physical activity expert (0.5 FTE).7

This team had 40 hours of training from a central
multidisciplinary team. The training included how to
carry out an individualized assessment, deliver smok-
ing cessation, perform dietary management, run a
supervised exercise program, and advise on appropri-
ate physical activity. Lifestyle interventions were based
on national guidelines as well as patient-specific physi-
cal limitations. Team members were available at the
weekly program sessions, which lasted 2 to 3 hours
and included one-on-one tracking of progress toward
attainment of lifestyle (smoking cessation, adoption of
a cardioprotective diet, increasing physical activity,
working toward achieving a healthy weight and shape)
and risk factor management goals. In the general prac-
tice program, a full-time dedicated nurse was trained
by the same central team to deliver all aspects of the
lifestyle program (see above) and to follow risk factor
management protocols. The EUROACTION primary
care program structure was more flexible than the
hospital program, which required attendance for the
16-week program. Patients and partners in the primary
care program were enrolled for 1 year and were man-
aged by the nurse on a one-to-one basis, attending meet-
ings when required.

In the ELMI study, despite quite a large investment
in a lifestyle intervention, a 4-year program, and in-
tensive support, the results for diet, physical activity,
and weight management were disappointing. However,
patients in both intervention and usual care had been
through an initial cardiac rehabilitation program, thus
reducing the study’s potential to show a difference.16

The duration of the programs under examination
varied from 16 weeks for EUROACTION (hospital
program)7 to 4 years for SCRIP and ELMI.5,16 Is du-
ration important, and if so, how do we decide on the
optimum length for a program? It could be argued that
support and follow-up should be provided indefinitely,
although this may be realistic only in a primary care
setting, where people register with a general practi-
tioner for all their chronic disease management. The
results of the 4-year studies are in many ways similar
to studies whose programs lasted between 16 weeks
and 1 year. However, are the immediate results of these
programs sustained? In the case of the EUROACTION
16-week hospital program, the published results are
at 1 year after the program started, representing results
sustained without the support of the team for an
8-month period.7 The Grampian study authors dem-
onstrated in their 4-year follow-up study of a 1-year
program that lifestyle and risk-factor changes were sus-
tained, with the exception of physical activity.28 If the
aim of such initiatives is to promote self-management,
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then expanding programs for longer-term duration may
be an unnecessary burden on health care services.

6. There should be an effective mechanism for
prescribing cardioprotective medications, and
protocols should be available to facilitate the
management of BP, lipids, and diabetes to achieve
guideline-based goals.

High-risk patients often require adjunctive drug ther-
apies in addition to lifestyle interventions to optimize
the management of risk factors. All the studies in the
Table had some degree of success in modifying risk
factors. All were characterized by a goal-oriented ap-
proach, with protocols in place to facilitate and guide
management. In the MULTIFIT program, nurse case
managers prescribed lipid-lowering medications un-
der protocols.6

In the EUROACTION program, the hospital team
and the nurse in general practice met weekly with a
physician who had dedicated time for the program to
prescribe and titrate cardioprotective medications.
Nurses did not prescribe, as legislation in all of the
European countries involved in the study at the time
did not support nurse prescribing.7 Since the comple-
tion of the study, the United Kingdom has introduced
legislation to support independent nurse prescribing
(2005), and this is a feature of the newly evolved
MYACTION model.25

There were no differences in the percentage of
BP-lowering medications prescribed between intervention
and usual care in the hospital arm of the EUROACTION
study ($-blockers: 76% in intervention compared with
80% in usual care; angiotensin-converting enzyme
inhibitors/angiotensin receptor blockers [ARBs]: 52%
in intervention compared with 56% in usual care), yet
BP control was superior in the intervention arm com-
pared with usual care (proportions reaching goal 65%
in intervention compared with 55% in usual care P =
.04).7 A number of possible explanations for this in-
clude (1) a professional lifestyle program that included
a dietitian and physical activity specialist who focused
on assessing diet and physical activity and negotiating
tailored changes. These tailored changes positively in-
fluenced BP by reducing salt, increasing fruit and
vegetable consumption, increasing activity levels, and
managing weight loss; (2) improved compliance with
medication; and (3) correct doses. Although prescrib-
ing in the general practice arm for individuals at high
risk of developing CVD was generally much lower
than in the hospital arm, there were significant in-
creases in prescribing for angiotensin-converting en-
zyme inhibitors/ARBs (29% in intervention compared
with 20% in usual care), diuretics (32.5% in inter-
vention compared with 18.3% in usual care), and
statins (37.7% in intervention compared with 22.1%
in usual care).7

In the ELMI study, significant changes between
baseline and 4 years were seen in mean systolic BP
(128 to 126 mm Hg in intervention, compared with
125 to 131 mm Hg in usual care) and mean total
cholesterol (4.43 to 4.21 mmol/L in intervention, com-
pared with no change from 4.54 mmol/L in usual
care).16 In this program, the nurse case managers
consulted a dedicated cardiologist who recommended
prescriptions to general practitioners of participating
patients. Forty-four percent of these recommendations
were acted upon, resulting in significant increases in
prescribing of diuretics from 16% to 28% and in
ARBs from 3% to 12%.

A few key principles have been identified that can
be applied to a working model for practice. An example
of such a model is shown in the Figure. This model
reflects the MYACTION community-based model of
vascular prevention and embraces both primary and
secondary prevention, eliminating the artificial barrier
between the two.25 Asymptomatic individuals with
at high CVD risk require the same preventive care
as symptomatic patients who have already developed
vascular disease, and so do their families. These fami-
lies are also likely to be at a high CVD risk and
will thus benefit from a program as shown in the
EUROACTION study.7

The Success of Nurse Case Managers

As indicated by the models shown in the Table, nurse
case managers have helped to educate and motivate
individuals to manage numerous lifestyle changes
pertinent to CVD prevention. The majority of pro-
grams of case management for CVD risk reduction
have been shown to be effective in improving overall
patient care.29 Effectiveness has been measured by an
improvement in the achievement of goals such as BP,
smoking cessation, and dyslipidemia; improvement in
quality of life; an increase in short-term adherence;
and reductions in medical resource utilization, includ-
ing fewer emergency room visits and hospitalizations
for some populations.30

A review of educational interventions for CVD risk
reduction conducted by Mullen and colleagues31 in the
early 1990s found that the success of education pro-
grams was more highly related to skill building rather
than simply imparting knowledge. Two- thirds of the
programs evaluated were directed by nurses who used
a range of behavioral skills such as contracting, goal-
setting, self-monitoring, feedback, and problem solv-
ing to facilitate change.31 Theories such as stages of
change, social learning theory, and relapse prevention
training have guided nurses’ efforts to provide educa-
tion and behavioral interventions to patients.27,32,33

The success of nurse case managers has resulted from
designing educational interventions specific to the
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needs of patients, such as audio, video, or written
materials. In addition, a wide variety of formats such
as face-to-face education and counseling, education by
telephone, and home visits were designed for those in
greatest need.34 Nurses’ success in intervening with
large populations attempting to change multiple car-
diovascular risk factors is dependent on providing
more intensive education and counseling for those who
need to make the greatest changes and those who lack
motivation to adhere without such support.35

Nurse case managers have also played a significant
role in helping individuals to manage pharmacological
therapies for primary and secondary prevention of CVD.
Guidelines developed by international organizations
represent only a starting point for key decisions about
pharmacotherapy. They are currently insufficient to
support the mission of managing dose titration and
long-term adherence. Implementation of guideline based
treatment protocols (eg, such as drug choice and dose
titration tables) by nurse practitioners and nurses under
nurse practice acts has supported physicians’ efforts to
manage all aspects of pharmacological therapy. A major
focus for nurse case managers is helping individuals
adhere to well-known lifesaving pharmacotherapies.

Having additional time devoted to counseling dur-
ing office visits or through telephone contacts or the
Internet with a focus on tailoring interventions to the
needs of patients has enabled nurse case managers to
help individuals with acquisition of lifesaving behav-
ioral skills. Developing skills such as prompting and
cueing, reminders, and enlisting the support of family
members to support medication-taking behaviors pro-
vides a basis for successful change.29

Self-care is essential for lifelong success in reducing
cardiovascular risk and managing chronic conditions
such as diabetes and heart failure. Self-care has been
defined as a naturalistic decision-making approach
that patients use in the choice of behaviors that main-
tain physiological stability (symptom monitoring and
treatment adherence) and the response to symptoms
when they occur.36,37 Unlike adherence, self-care in-
volves the tactical and situational skills for managing
various disease conditions.37 Acquisition of skills to
modify behaviors is often gained through involvement
and support from family members and friends and
practice over time. However, nurses can assist individ-
uals in acquiring skills to perform routine behaviors
such as meal preparation and can teach them how to
order various diets in restaurants to master changes in
their diet. It is important to convey an understanding
that self-care involves the tactical (eg, how to) and
situational skills (eg, what to do when) for managing
the risk factors and disease conditions. For example,
following a low-salt diet for BP control requires the
skills of reading labels, preparing foods, menu plan-
ning, and perhaps managing multiple diets. Identifying

deficiencies, finding trusted resources for support, and
role playing are helpful in focusing on skill building.
Although nurses in some settings, such as cardiac reha-
bilitation programs, offer unique support by facilitat-
ing tactical skills training, additional research is needed
to guide the activities of nurses and other health care
professionals in supporting individuals to succeed
with self-care.

Challenges for Nurse Case Managers
and Future Research

Many challenges confront nurses involved in care man-
agement. One is the nurses’ ability to simultaneously
manage multiple risk factors and comorbid diseases in
patients at risk for or with established CVD. This chal-
lenge is confounded by barriers associated with lan-
guage and literacy, especially in individuals who may be
at highest risk for CVD. Defining specific roles (such as
ensuring the availability of staff with language skills
and cultural knowledge/sensitivity) of all health care
providers and identifying programs with high success
rates that can be easily disseminated are critical in sup-
porting implementation of nurse case management
programs. Although fewer programs of nurse case man-
agement in lower-literacy individuals have been con-
ducted to date, early analysis suggests that risk factors
have been improved and appropriate outcomes achieved
in these populations.38,39

Additional challenges relate to the choice of inter-
vention components and the length of follow-up. Large
variations in the frequency of contact, the type of
content, the information provided, and the length of
follow-up to ensure ongoing maintenance of risk-factor
changes exist in multiple risk factor intervention pro-
grams. Few programs involving nurses have prioritized
the various components of their programs or combi-
nations of components within programs or settings.
Programs already found to be successful in achieving
improved CVD outcomes need to be replicated and
disseminated. Additional studies are needed to deter-
mine not only the cost-effectiveness of such programs
but also how these programs influence overall quality
of life.

Electronic communication provides the opportunity
for nurses to manage larger numbers of patients over
an extended period, yet reimbursement in the United
States remains based primarily on face-to-face visits.
Reimbursement is needed to support time spent by
nurses in education, counseling, and follow-up of
individuals at high risk. This is particularly important
in those who experience difficulty with adherence and
those faced with managing multiple risk factors and
chronic medical conditions. Addressing these issues will
require changes in the way both physicians and nurses
are reimbursed. It is very likely that future innovations
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in technology will support the dissemination of nurse
case management systems of care. Electronic medica-
tion monitoring, home BP monitors, blood glucose
meters, and voice-recognition technology all facilitate
the data-gathering process for health care professionals.
Real-time online analysis of data linked to patient
reminders will enable case managers to individualize
care. Future research is needed to determine the best
approach for integrating and using technology in the
management of patients who would benefit from case
management for CVD risk reduction.

In summary, a significant role exists for nurses as
leaders in CVD prevention. Research has documented
that nurse case management improves cardiovascular
risk factors, lifestyle, and, most importantly, outcomes.
Although continued research is needed, the time is
now for an international expansion of nurse-based
CVD prevention to reduce death and disability from
this worldwide epidemic.
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h Cardiovascular disease is a family and community
affair. Preventive efforts should be targeted to
family members of patients with CVD and should
take into account groups in which the
prevalence of CVD and risk factors is highest.
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Preparing Nurses for Leadership Roles in
Cardiovascular Disease Prevention
Dorothy M. Lanuza, PhD, RN, FAHA, FAAN; Patricia M. Davidson, PhD, RN, FRCNA, Med;
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Cardiovascular disease (CVD) is a critical global health issue, and cardiovascular nurses play a vital role in

decreasing the global burden and contributing to improving outcomes in individuals and communities.

Cardiovascular nurses require the knowledge, skills, and resources that will enable them to function as leaders in

CVD. This article addresses the education, training, and strategies that are needed to prepare nurses for

leadership roles in preventing and managing CVD. Building on the World Health Organization core competencies

for 21st-century health care workers, the specific competencies of cardiovascular nurses working in

prevention are outlined. These can be further strengthened by investing in the development of cultural,

system change and leadership competencies. Mentorship is proposed as a powerful strategy for promoting the

cardiovascular nursing role and equipping individual nurses to contribute meaningfully to health system

reform and community engagement in CVD risk reduction.

KEY WORDS: cardiovascular disease, competencies, evidence-based practice, leadership, mentorship,
prevention

Cardiovascular disease (CVD) is a major contrib-
utor to global morbidity and mortality; it is

extremely costly and places a significant burden on
individuals and communities. Cardiovascular nurses
can play a key role in combating the increasing bur-
den of CVD, which, similar to other chronic diseases,
accompanies the demographic and epidemiologic tran-
sitions occurring worldwide.1,2 This article addresses
the education and skills needed to prepare nurses for

a leadership role in CVD prevention. Such a role
often means challenging the status quo, lobbying for
health system reform, and motivating and inspiring
other health professionals to engage in a shared vision
for improving health and well-being. For purposes
of this article, the term cardiovascular disease will be
used to encompass all cardiovascular conditions, in-
cluding stroke.

The importance of leadership is crucial for effective
preventive cardiovascular nursing. To provide a
dynamic and sustainable workforce in CVD preven-
tion, a range of competencies and skills is required. In
addition to expert knowledge in cardiovascular care,
cardiovascular nurses need to evaluate and implement
evidence-based practice (EBP) within culturally appro-
priate frameworks. Developing clinical, research, and
cultural competencies and engaging in the policy
sphere are crucial for improving CVD outcomes.

Building and elaborating on the World Health Or-
ganization (WHO) core competencies for health care
professionals in the 21st century,3,4 we propose spe-
cific competencies that should drive the preparation
of preventive cardiovascular nurses. We further em-
phasize the importance of investing in leadership
development,5 cultural,6 and system change7 compe-
tencies. In addition, we propose purposeful mentor-
ing8 as a key strategy to drive the acquisition of these
competencies, keeping in mind that interprofessional
education9 is, or will be, the context for learning.
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Leadership

Effective nurse leaders are needed to play key roles in
shaping a health care delivery system that addresses
CVD prevention within a population’s myriad health
care needs. Leadership is not synonymous to manage-
ment. Where management is characterized by plan-
ning, organization, and control, leadership influences
and engages individuals in a shared vision that often
challenges existing systems and processes. Leadership,
although it may include management skills, is ori-
ented towards achieving goals and is closely related
with group dynamics and team processes.10,11 Lead-
ership potential can be found at any organizational
level12; the challenge is to recognize and develop it.

A transformational leader has been defined as one
who Bwill provide the skills for the profession to
stretch its boundaries and be innovative in the way in
which problems are viewed and solved.[13 Qualities of
a transformational leader include charisma (ie, the
ability to instill faith and respect), individual consid-
eration (ie, treating each employee as an individual),
intellectual stimulation (ie, the ability to arouse inno-
vative ways of problem solving), idealized influence
(ie, the ability to transmit values and ethical princi-
ples), and inspirational role (ie, the ability to provide
challenging goals and communicate a vision of the
future).14 Maximizing the effects of leadership calls
for a good mix between effective management and
transformational leadership, to realize improvements
in clinical care processes.15 The quality of leadership
is a system factor that influences outcomes for both
nurses and patients.16 Transformational leadership
styles have been linked with positive outcomes for
nurses, such as nurse satisfaction and retention, as
shown in a comprehensive systematic review.17

Leadership development is thus an important aspect
of the professional growth of cardiovascular nurses
at all levels of health care system involvement. It is
important for nurses to seek and receive mentorship
for leadership, whether they are delivering patient care
or doing policy work, conducting basic science re-
search or translating research into practice, managing
a hospital unit or a community agency, or holding a
key membership position on policy-governing bodies
nationally and internationally.5

Mentoring: Strategy for
Leadership Development

Mentoring is a term widely used in the literature to
indicate a reciprocal learning relationship between
an individual who is experienced in an area and one
who is a relative novice in that area. The mentoring in
nursing construct was developed through a concept
analysis conducted by Stewart and Krueger,18 who

defined it as Ba teaching-learning process acquired
through personal experience within a one-to-one, re-
ciprocal, career development relationship between
2 individuals diverse in age, personality, life cycle, pro-
fessional status, and/or credentials.[ Most research in
nursing and other fields has shown that mentorship
relationships have very favorable personal and pro-
fessional outcomes,8,19,20 although negative outcomes
can also occur.8,21 Similar to leadership, mentorship
should engage all levels of nursing. The characteristics
of good mentors that have been reported in the acad-
emic and clinical health care literature include com-
petence (ie, knowledge, experience, and the ability to
command the respect of others), self-confidence (eg,
successful, yet willing to share credit for achieve-
ments and provide access to a professional network
of contacts), and commitment (ie, willing to invest
time, energy, knowledge, and experiences to assist in
another’s professional development).20,22

Barondess22 suggested that good mentors must be
trustworthy, honest, caring and have a positive atti-
tude. Because mentorship involves a dynamic inter-
action between the mentor and mentee, characteristics
of good mentees include being motivated, competent,
willing to take responsibility for their learning, com-
mitted to their personal and professional growth, able
to receive constructive feedback, and possessing good
communication skills.19Y21

Mentorship can take place in almost any setting
and within and between disciplines.8,19 In the clinical
area, mentoring often occurs when an experienced car-
diovascular staff nurse or advanced nurse practitioner
acts as a preceptor for a less experienced cardio-
vascular nurse or nursing student. Similarly, cardio-
vascular nurse researchers or educators may assist
less experienced researchers or educators. Often the
mentoring process is done on a short-term basis and
without the mentor and mentee making a conscious
decision to establish a mentorship relationship with
mutually agreed-upon purposes, plans, and goals. In
this article, we advocate intentionally establishing
mentorship relationships with identifiable objectives
and plans for achieving the goals. This is especially
relevant in relation to preparing cardiovascular nurses
for leadership.

Mentorship programs have been shown to work
long distance within a country,21 as well as interna-
tionally between countries.20 Transcultural or in-
tercultural mentorship is a term used to explicitly
acknowledge that mentoring activities between coun-
tries may occur in the context of 2 distinct cul-
tures.20,23 These countries may have vastly different
health care, political, social, and economic realities,
with differences in perspectives, belief systems, lan-
guage, customs, and behaviors that need to be con-
sidered and addressed.20,23
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Professional organizations often provide a strong
environment for promoting mentorship activities. For
example, the American Heart Association (AHA)
sponsors 2 mentoring programs that include nurses.
One is an International Mentoring Program for young
scientists outside the United States24 to promote col-
laboration and the professional growth of young sci-
entists. The other is a Minority Mentoring Program25

for United StatesYbased underrepresented minority
scientists and clinicians who are early in their careers.
In both programs, communication is primarily con-
ducted by e-mail with opportunities for the mentor
and mentee to meet face-to-face at the annual AHA
Scientific Sessions. In addition, the AHA has devel-
oped a Mentoring Handbook26 to serve as a guide for
mentorship relationships. Another example of an or-
ganization facilitating cardiovascular nurse mentoring
was the 2008 pilot test of an international mentorship
project jointly sponsored by the AHA Council on Car-
diovascular Nursing and the Council on Cardiovascu-
lar Nursing and Allied Professions of the European
Society of Cardiology. A US nurse researcher mentor
was matched with a European nurse mentee who had
similar interests. This mentorship pilot project was
beneficial to both parties, but, unlike the AHA In-
ternational Mentoring Program, this joint project
included travel and other costs that proved to be too
expensive to allow these organizations to continue their
sponsorship. In the future, new communication tech-
nologies (eg, SKYPE video and/or teleconferences) will
offer innovative and relatively inexpensive ways for
developing long distance and international mentorship
opportunities for cardiovascular nurses.

Core Competencies of Health Care
Workers in the 21st Century

Major challenges for health care in the 21st century
are the demographic and epidemiologic imperatives
resulting from an aging population and the dramatic
increase in the number of people living with 1 or
more chronic illnesses. A large proportion of the bur-
den of chronic illness is caused by CVD. This calls for
action.1,2,27 Care for the chronically ill requires a
proactive interdisciplinary team with the necessary
competencies to successfully develop, implement, and
operate chronic care models3,4 that incorporate pre-
vention as an important building block.27

The WHO3,4 proposed 5 core competencies that
should drive the curricula of all health professions: (1)
patient-centered care, (2) partnering, (3) quality im-
provement, (4) information and communication tech-
nology, and (5) a public health perspective.3,4 These
competencies should form the overarching structure
of any curricula or postgraduate training of cardio-
vascular nursing education and thereby provide a

solid basis from which nurses and other health care
workers can become effective agents in the health care
system.

Patient-centered care refers to health care institu-
tions and care patterns being organized to better ac-
commodate the experience of illness from the patient’s
perspective. Partnering reflects the ability to join with
patients, other providers, and communities for effective
care. Quality improvement requires being clear about
the outcomes to be achieved, adhering to evidence-
based guidelines, knowing what changes would lead to
improvements, and being able to evaluate these efforts.
Information and communication technology compe-
tencies refer to acquiring skills to use available tech-
nologies to support patient care. And finally, the public
health perspective is linked to shifting the perspective
from caring for 1 patient at a time to planning care for
populations of patients. This last competency is also
linked to system thinking,3,4 which requires shifting
the focus away from the individual patient, as is com-
monly seen in many curricula. Using these core com-
petencies as a basic framework from which to drive
all health care curricula, specific competencies can be
added that are linked to specific health professional
profiles, such as CVD-prevention nurses.

Specific Competencies for Preventive
Cardiovascular Nurses

To prepare cardiovascular nurses for leadership in pre-
ventive cardiovascular practice, it is important to
identify the specific educational and clinical com-
petencies that nurses need. Three recent documents
address requisite competencies for the field of CVD
prevention.

1. In 2006, a group of experts from subspecialty car-
diovascular nursing organizations was convened by
the American College of Cardiology to draft an up-
date of the Scope and Standards of Practice of
cardiovascular nursing.28 The purpose of this docu-
ment, the previous iteration of which had been
published in 1981, was to define cardiovascular nurs-
ing and describe its knowledge base, Bproviding a
framework for the development of an educational
curriculum.[28 The contents of this document, al-
though broad in scope, provide a template outlining
the practice of cardiovascular nursing. The educa-
tional requirements for cardiovascular nurses pro-
posed in this document include a broad knowledge
base in anatomy, physiology, pharmacology, nutri-
tion, psychology, and developmental theory.28

2. In 2001, the American Nurses Credentialing Cen-
ter, which serves as the credentialing arm of the
American Nurses Association, launched a certifica-
tion examination for cardiac/vascular nurses. The
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certification is directed toward those who provide
BIcomprehensive nursing care to individuals diag-
nosed with cardiac/vascular disease and identified
as at risk for cardiac/vascular events. These ser-
vices are provided in a variety of settings, including
acute, ambulatory care, community-based, work-
site, and school-based programs. Cardiac/vascular
nursing practice promotes achievement and main-
tenance of optimal cardiac vascular wellness.[29

This certification represents the merger of the pre-
vious cardiac rehabilitation examination and the
vascular nursing examination. The content of this
Bhybrid[ examination acknowledges the evolution
of cardiac rehabilitation programs into secondary
prevention clinics and further acknowledges the
systemic nature of atherosclerosis and the appro-
priateness of global risk reduction. The test content
outline includes pathophysiology of cardiac and vas-
cular disease, communication, provision of care,
patient and family-caregiver education, psychoso-
cial aspects of cardiac and vascular disease, lead-
ership, and legal and ethical issues.30 The current
certification was developed for registered nurses
with basic educational preparation and serves to
validate nursing knowledge and competency. A
corresponding certification process at the graduate
level is not yet available. Such a certification pro-
cess for advanced practice nurses would serve to
drive curriculum development in this content area.

3. The American College of Cardiology Foundation,
the AHA, and the American College of Physicians
formed a task force on clinical competence, and un-
der its auspices, in 2009 a multidisciplinary group
of stakeholders was convened to draft recommen-
dations for competence and training for prevention
of CVD. Nursing was represented in the writing
group, and the recommendations were designed
to be relevant for Bshared responsibility among all
health care professionals involved in the care of
people at risk of developing CVD.[31 The authors
noted the suboptimal delivery of cardiovascular
risk reduction in clinical practice, referenced the
challenges of operationalizing the prevention of
CVD posed by rapidly expanding knowledge, and
addressed obstacles related to patient and provider
adherence to recommendations. The topic areas ref-
erenced in these recommendations31 are synthe-
sized in the following list for their relevance to
nursing and to this document.

h Vascular biologyYpathophysiology of atherothrom-
bosis: Evidence-based cardiovascular preventive
strategies are developed based on the pathophysiol-
ogy of atherothrombosis. The nurse should have a
working knowledge of the pathophysiologic process
from early fatty streak to endothelial dysfunction,

plaque formation, and plaque rupture. The recog-
nition that diabetes is a CVD and an understanding
of insulin resistance as it impacts risk for CVD are
included.

h Epidemiology and research concepts: An under-
standing of population-based health concepts is in-
tegral to translating the large body of information
(both clinical trial and observational findings) into
clinical practice and to communicating complex in-
formation to the lay public in the clinical and com-
munity health settings.

h Pharmacology: The nurse requires a detailed knowl-
edge of the large armamentarium of pharmacologic
agents directed to cardiovascular risk reduction.
Whether or not the nurse holds prescriptive author-
ity, a strong understanding of pharmacology pro-
vides credibility in coaching patients on long-term
persistence with therapy. A knowledge base of
pharmacology in the management of dyslipidemia,
hypertension, diabetes, heart failure, thrombosis, and
tobacco addiction is required. In addition, knowledge
of pharmacological agents that may increase cardio-
vascular risk is required.

h Gene-environment interaction: Knowledge of the
gene-environment interaction provides the basis for
the assessment and modification of risk. At minimum,
the nurse requires a familiarity with the spectrum of
inherited disorders that increase risk for CVD and
basic skills in eliciting a thorough family history.

h Behavioral, psychosocial issues, and adherence to
recommendations: Psychosocial factors such as de-
pression contribute both to the pathophysiology of
atherothrombosis and to behavioral adaptations to
CVD management and risk reduction. One of the
major challenges facing health care professionals is
the development of skills in working with patients
on long-term behavior change. These skills are par-
ticularly critical in the areas of smoking cessation
and obesity management.

h Advanced risk assessment and assessment of sub-
clinical disease: Although the Framingham risk score
remains the recommended basic assessment tool,
multiple tools for advanced risk assessment, partic-
ularly in the area of dyslipidemia, are available.
Nurses should have an understanding of the com-
plex area of novel risk factors for atherothrombosis,
including markers of inflammation and measure-
ment of lipoprotein particle size and density. In
addition, knowledge of the evidence underlying
various imaging modalities, including the measure-
ment of carotid intima-media thickness and of coro-
nary artery calcium, is needed, to advise patients of
the usefulness of these strategies as risk assessment
tools.

h Nutrition and exercise advice: A multidisciplinary
approach to CVD risk reduction that leverages
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colleagues’ knowledge and skills in nutrition and
exercise physiology is optimal. However, limited
resources and issues related to reimbursement
often dictate that advice about dietary modifica-
tion and physical activity Bdefaults[ to nursing.
Key elements include knowledge of the concepts of
caloric balance; dietary recommendations for pa-
tients with hypertension, dyslipidemia, diabetes,
and overweight; food label comprehension; and
the role of functional foods.

Clearly, there exists a spectrum of competence levels
required for staff nurse roles versus nurses in advanced
practice or defined leadership roles, but the areas
identified can serve as a useful common template. The
other factor evident from these competencies is that
cardiovascular nurses need to be prepared to work
within an interprofessional context using skills and
knowledge from the biomedical and social sciences.
All nurses will benefit from the incorporation of core
leadership skills to assume key roles in championing
preventive strategies across the globe.

Cultural Competency

In addition to developing leadership potential, nurses
must develop cultural competency to be able to de-
liver quality care to increasingly diverse patient popu-
lations. The risks of CVD and health outcomes are
influenced by environmental, social, economic, and
biological factors.32 Although cardiovascular nurses
are well situated to address these factors, models to
prevent CVD in racial and ethnic minority popula-
tions are limited. This is partially due to the chal-
lenges in engaging individuals who are not part of the
dominant culture. The limited information available
to cardiovascular nurses is also due to a lack of suf-
ficient research on underrepresented populations be-
cause of methodological challenges associated with
undertaking research in diverse populations.

Furthermore, the complex and multifaceted dimen-
sions of addressing health inequity and increased costs
due to the need for interpreters and translated material
in cross-cultural research also diminish the capacity to
engage vulnerable and marginalized groups.33,34

To achieve equitable outcomes, cardiovascular nurses
must adapt to a range of cultural and social circum-
stances.Thetermsculture and ethnicity refer to the socio-
economic, religious, and political qualities of groups of
individuals. These characteristics may refer to factors
such as language, diet, dress, customs, kinship systems,
and historical or territorial identity.35 For example,
in indigenous populations, these considerations are
crucial in engaging individuals and communities.

Behavior change is a critical element for ensuring
that interventions and health care services are accept-
able and appropriate to a diverse range of perspectives.

Competence implies that the health practitioner has
the capacity to function effectively with a culturally
diverse group.36 Proctor and Davis6 identify 3 char-
acteristics required for practitioners to become cultur-
ally competent. First, health professionals need to be
aware of their own beliefs and attitudes about ra-
cial and ethnic minorities, not to impose their feelings
on clinical interactions that may adversely impact pa-
tients. Second, they need to appreciate the views of
patients and interact in a nonjudgmental manner.
Third, health professionals must be able to use cul-
tural competency skills in clinical interactions. Becom-
ing culturally competent not only impacts clinical
practice at the individual level, but also affects admin-
istration and leadership, policy-making and governing
boards, clinical standards and guidelines, and organi-
zational vision and mission.6

The prevalence and magnitude of risk factors for
CVD vary across different cultural, ethnic, and racial
groups, necessitating targeted strategies and increased
awareness.37,38 To prepare cardiovascular nurses for
service in multicultural environments, curricula in un-
dergraduate, postgraduate, and professional develop-
ment settings must warrant cultural competence and
understanding of diverse perspectives. Cardiovascular
nurse leaders should mentor nurses from culturally
and linguistically diverse groups to maximize partici-
pation of individuals so that cardiovascular nursing
services reflect the cultural composition of the wider
community.

System Change Competencies and
Evidence-Based Practice

Improving quality of preventive care and advancing
patient care goals are accomplished by translating evi-
dence into practice. Integration of research findings in
practice is essential for improving the quality and out-
comes of care and is integral to leadership activities
of cardiovascular nurses.39 Yet, adoption of EBP has
been slow and varied.

Competency in this area involves the integration of
multiple sources of knowledge and the current best prac-
tice evidence into health care practice approaches.40

Knowledge and evidence arise from clinical trial data,
clinical experiences, patient circumstances, and qual-
ity improvement efforts.3 For nurses to make an im-
pact on reducing the global burden of CVD through
prevention, preventive EBP must be developed that
demonstrates effectiveness within the population of
interest. Generation of evidence-based protocols and
guidelines is essential. Evidence may be used to help in-
form a nurse’s understanding of a specific preventive
situation, to direct a specific approach, or to persuade
others in decision-making positions about the need to
make changes in policies or practices.41 For example,
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evidence about the preventive cardiovascular benefits
of moving from sedentary status to increased physical
activity42 might be used to incorporate physical ac-
tivity assessment and counseling for every primary
care patient, tailoring the advice to the age, sex, and
ethnicity of the patient,43 and to advocate for reduc-
tion of barriers to physical activity in a Bdeveloped[
environment. As such evidence-based approaches are
implemented in specific settings and evaluated, and
the results communicated, further evidence generation
will occur.

Development of EBP can occur through a number of
processes, including systematic reviews of the litera-
ture, meta-analyses incorporating a statistical evalua-
tion of available quantitative research, and review of
available evidence reports, as well as published clini-
cal practice guidelines. Several models provide useful
guidance on how to develop and test evidence-based
approaches. Although the models have some innate
differences, each begins with a focused definition of a
problem to be solved or clinical improvement foci, fol-
lowed by assessment of existing evidence (ie, a research
critique)44; determination of the effect, size, or magni-
tude; the potential risks and benefits of adopting the
practice; appropriateness of the evidence for the popu-
lation and environment of interest; and the costs and
potential cost-savings associated with the change. In-
corporation of the patient’s values is important as
well. Additional key steps would include a plan for
implementing the change, garnering organizational
and interdisciplinary support, and evaluating and
sharing the outcomes.45

Developing skills related to using EBP can also be
achieved through formal and informal educational ap-
proaches. Ross and colleagues46 outline a creative ap-
proach for incorporating EBP skills in undergraduate
nursing education based on increasing complexity of
the tasks. Key EBP competencies are formulating ques-
tions about how to improve practice and outcomes,
finding relevant sources of data and information, and
integrating the information acquired into patient care.3

To make significant strides in implementing EBP, men-
tors at all levels who can guide the development and
be actively involved at the point of care are needed.39

In addition to individual nurses’ skills, EBP requires
organizational leadership for EBP45 and technological
support for access to resources and data.47

Strategies for Acquiring Clinical
Competencies and Developing
Leadership Skills

The purpose of this article was to address issues related
to the education and training needed for leadership
roles in CVD prevention. We identified mentorship as a
key strategy and discussed the educational, leadership,
cultural, and research (eg, EBP) competencies needed to
prepare nurses for leadership roles in reducing the rates
of occurrence of CVD. It is crucial to promote men-
toring relationships at every nursing level, including
academic, clinical, administrative, research, and across
disciplines. The WHO competencies for the education
of health professionals should guide our efforts, as
well as research translated into practice. Development
of cultural competency is also a critical component of
nursing programs, and clinical sites should be designed
to develop future nurses and nurse leaders. Member-
ship and active participation in relevant professional
organizations provide a rich source for dissemination of
information, networking, and mentorship relation-
ships. Nurse leaders in professional organizations can
ensure that mentoring activities among the nurse mem-
bers are promoted and supported. This pool of future
leaders will support cardiovascular nurses in future
leadership roles in CVD prevention.

In both developed and developing countries, the
aging population, global economic crisis, and the grow-
ing shortage of nurses presents great challenges for
nurses to continue to provide quality nursing care and
good patient outcomes. Nurses need to take a leader-
ship role in shaping health care and social policy, as
well as in advocating for vulnerable and marginalized
communities. Increasingourefforts toeducateandmen-
tor cardiovascular nurses to become leaders is crucial
to combating the global burden of CVD.
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