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The situation regarding cardiovascular disease in dif-
ferent parts of the world is presented, and the prevalen-
ce and trends in main risk factors based on Omran’s
epidemiological transition model are reported. A World
Heart Federation survey documenting the limited hu-
man and technical resources in some developing coun-
tries and inadequate use of these resources in others is
discussed. This survey also shows that few countries
have guidelines for the management of cardiovascular
disease and its risk factors, and reveals a lack of rela-
tionship between the percentage of countries with gui-
delines and the importance of a given disease or risk
factor. Because economic resources for health in highly
populated developing countries are limited, preventive
measures for cardiovascular disease and its risk factors
must be combined with those for all other chronic disea-
ses. We recommend the following actions: a) improve
the use of facilities for the dissemination of information;
b) create suitable conditions for the development of re-
search in developing countries; c) incorporate into pri-
mary care the innovations proposed by the WHO in
2002 to control chronic diseases, and d) assist in the
development of the program proposed by the World 
Heart Federation.

Key words: Cardiovascular diseases. Risk factors. Car-
diovascular prevention. World Heart Federation.
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Control y prevención de las enfermedades
cardiovasculares en el mundo

Se expone la situación de las enfermedades cardiovascu-
lares en diversas partes del mundo, así como la prevalencia
y las tendencias de sus principales factores de riesgo, par-
tiendo del modelo de transición epidemiológica propuesto
por Omran. Se comenta la encuesta de la Federación Mun-
dial de Cardiología, que mostró la limitación de los recursos
humanos y tecnológicos en una parte de los países en vías
de desarrollo y su uso inadecuado en los otros países. La
encuesta mostró que sólo un número limitado de países po-
see instrucciones para el manejo de las enfermedades car-
diovasculares y de sus factores de riesgo, así como la falta
de relación entre el porcentaje de países con instrucciones
y la importancia de una determinada enfermedad o factor
de riesgo. La falta de recursos económicos para la salud en
los países en vías de desarrollo y con mayor número de ha-
bitantes obliga a incluir la prevención de las enfermedades
cardiovasculares y sus factores de riesgo con las restantes
enfermedades crónicas. Se recomienda actuar en las si-
guientes áreas: a) mejorar el uso de facilidades para difun-
dir la información; b) crear las condiciones adecuadas para
la investigación en los países en vías de desarrollo; c) intro-
ducir en la atención primaria las innovaciones propuestas
por la Organización Mundial de la Salud (OMS) en el año
2002 para el control de las enfermedades crónicas, y d)
contribuir a desarrollar el programa propuesto por la Fede-
ración Mundial de Cardiología. 

Palabras clave: Enfermedades cardiovasculares. Fac-
tores de riesgo. Prevención cardiovascular. Federación
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INTRODUCTION

The current ease of communication means we can
now determine the worldwide situation regarding
cardiovascular disease and foresee trends which will
modify the future frequency and characteristics of this

group of diseases.1 As well as widening our horizon,
this global vision can also help us in our work in our
own geographical setting.

CARDIOVASCULAR DISEASE AROUND 
THE WORLD–THE CURRENT SITUATION

As we and Arun Chockalingam mentioned in the
White Book of the World Heart Federation,2 Omran’s
epidemiological transition model (Table 1) helps us
understand the situation of cardiovascular disease in



different countries around the world. During the first
phase of the epidemiological transition cardiovascular
diseases were of infectious origin or related with poor
nutrition. Rheumatic heart disease is still the heart dis-
ease with the greatest impact on death and disability in
many countries in Asia and South America,3 whereas
cardiomyopathy due to nutritional defects was repor-
ted before the 1970s in sub-Saharan West Africa, espe-
cially in young adults.4

The so-called second phase of the epidemiological
transition has taken place in most countries around the
world after starting the process of social and economic
development. The changes associated with the use of
salt in food, including its key role in food preservation
before the advent and popularity of refrigerators, ac-
count for the appearance of hypertension in an increas-
ing percentage of adults.5 The three main conse-
quences of hypertension (heart failure, kidney failure,
and stroke) became common causes of death in the de-
veloped world and remain so in many developing
countries. Stroke is still the leading cause of cardio-
vascular death and disability in the adult population in
China,6 as well as in other countries in southeast Asia
and sub-Saharan Africa. The control of isolated sys-
tolic hypertension in older persons has reduced death
from stroke and other cardiovascular complications in
the developed world7 and in China.8

The third phase of the epidemiological transition is
related to further advances in social and economic de-
velopment. Diets rich in animal fats and cigarette
smoking, together with changes in social habits such
as the reduction in physical activity and the spread of
stress, increase the prevalence of the main risk factors
leading to the onset of coronary heart disease. Each
country is in a particular phase regarding the epidemic
of coronary heart disease, and the lipid-nutrition hy-
pothesis of atherosclerosis and its clinical complica-
tions remains as strong as ever, despite the constant

controversy, nourished by the attention given to the
role of other causes, the impossibility of experimental
reproduction of the disease in humans, and the weight
of the lobby of the dairy industry. Mortality rates due
to coronary disease, although starting from different
absolute figures, have all fallen over recent decades in
developed countries but have begun to rise in those
countries in central and eastern Europe whose market
economies are in transition,9 as well as in many deve-
loping countries. Japan is a developed country be-
lieved to be in the second phase still, though not for
genetic reasons because the Japanese reach the model
of the third phase when they emigrate to third phase
countries. Japan has experienced a notable reduction
in stroke over recent years but no change in the low
rate of death from coronary heart disease.10

The fourth phase of the epidemiological transition is
marked by the fact that the reduction in the prevalence
of the main risk factors in the general population de-
lays the onset of degenerative diseases. The resulting
increase in longevity sees a new population with
cardiovascular problems at a later age and an in-
creased prevalence of obesity and diabetes. Indeed, in
the United States obesity  and diabetes have become
the main health related problems of this decade. Mur-
ray and López calculated the possible changes for
2020.11 The reduction in overall mortality in develop-
ing countries arising from the decrease in current caus-
es of mortality contrasts with the increased percentage
of deaths from cardiovascular causes in most of these
countries.12,13 Murray and López projected that coro-
nary heart disease and stroke will be the second and
fifth leading causes of death worldwide by 2020.11

However, recognition must be afforded to the limita-
tions of these predictions, which would improve if
wider and more precise information were available on
the weight of the diseases upon which to base future
interventions,14 as is desirable.

TRENDS IN THE MAIN CARDIOVASCULAR
RISK FACTORS AROUND THE WORLD

The two main cardiovascular risk factors, both well
established since the beginning of the epidemiological
transition, are hypertension and diabetes. The increase
in life expectancy in developing countries and the re-
sulting shift towards a more numerous adult popula-
tion account for the increase in these countries of the
number of persons with cardiovascular complications
of hypertension and diabetes. When a particular coun-
try has not yet entered the phase of social and econo-
mic progress which result in the implantation of life
styles which favor the other risk factors, the detection
and control of hypertension and diabetes are the main
objectives in the fight against cardiovascular disease in
adults. For this reason, at the end of the 1970s the
WHO placed the detection and control of hypertension
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TABLE 1. Epidemiological Transcription Model

First phase: cardiovascular disease is due to infectious diseases 

and malnutrition

Second phase: social and economic development modify dietary

composition and increase salt content in food, leading 

to hypertension and stroke

Third phase: the increased intake of calories and saturated fats, 

the introduction of smoking, a reduction in physical activity 

and the rise in mental stress precede the onset of coronary 

heart disease

Fourth phase: the reduction in risk factors and other measures 

delay the age of clinical onset of degenerative cardiovascular

disease. Obesity and diabetes become the main risk 

factors

The shift from the second to the third phase has been quicker 

than expected in some developing countries

Adapted from Balaguer Vintró I.1



as the first objective in primary care. This objective
has produced favorable results which have improved
over time in most countries.15

Life styles associated with social and economic
progress, and which favor the increase in cardiovascu-
lar disease during the third phase, include a diet rich in
total calories and saturated fats, and smoking. To these
must be added the recent reduction in physical activity
and the increase in mental stress. Urbanization, the
rapid advance of technology and the ease with which
prepared foods can now be obtained explain the spread
of the epidemic of obesity in developing countries.16 A
recent survey in Mexico17 showed that obesity, hyper-
tension and diabetes are more prevalent in young
adults than older persons because young adults have
already been affected by the influx of changes in life
style. In some areas where the change has been very
fast, the onset and increase in coronary disease have
been spectacular. If low birth weight is really a risk
factor,18 the conditions of poverty in developing coun-
tries until a few years ago could partially explain the
current rapid increase in coronary disease in these
countries.

Absolute serum cholesterol concentrations are asso-
ciated with varying risk factors for coronary disease in
different countries, although within a particular cohort
there is always an individual relation between choles-
terol levels and coronary risk.19-21 The same absolute
cholesterol figure in southern Europe is associated
with a lower risk than that in northern Europe, and this
in turn is associated with a lower risk than the figure
for the United States. The higher concentrations of
high density lipoprotein (HDL) cholesterol in the po-
pulation of sub-Saharan Africa may help explain the
lower frequency of coronary heart disease, although
the absolute figure of total cholesterol seems to be as-
sociated with a greater risk in South Africa and the
African population of the Caribbean than in Mediter-
ranean countries.

The reduction in the prevalence of these risk factors
has been accompanied by a delay in the age of onset
of cardiovascular disease. In the United States the na-
tional plans against cholesterol, blood pressure and
smoking have resulted in obesity and diabetes now be-
coming the two main risk factors. An interesting phe-
nomenon in the United States is the trend in mortality
due to stroke,22 since the widening of the preventive
programs against smoking and cholesterol have resul-
ted in a reduction in the energy applied to the first pro-
gram introduced against hypertension. In an attempt to
recover protagonism in the fight against hypertension
the concept of “prehypertension” has been created for
persons with blood pressure figures above the ideal of
120/80 mm Hg. Logically, no medication is recom-
mended for these persons but the measurement places
them at the center of the target for general prevention
programs.23 This measure has been strengthened with

the Seventh Report of the Joint National Committee24

and the recently published update of the Spanish
Society of Cardiology.25

The so-called “new” coronary risk factors, i.e. those
which have been identified since the 1990s such as hy-
perhomocystinemia, lipoprotein (a), the antiphospho-
lipid syndrome, low isolated HDL cholesterol levels,
or antioxidizing vitamins, do not have sufficient
weight to be possible causes of differences or trends
between countries,26 and they are only expected to
have a complementary role in the changes seen in de-
veloping countries.

HUMAN AND TECHNICAL CARDIOLOGY
RESOURCES AROUND THE WORLD

The survey on human and technical resources in
cardiology, sent by the World Heart Federation
(WHF)2 to the presidents of 57 National Societies of
Cardiology (77% response rate) and to 48 ministers of
health in developing countries and to at least one mil-
lion persons in countries with no National Society of
Cardiology (33% response rate), provided first hand
information for the WHF White Book (Table 2). The
average number of cardiologists in countries in Asia
and sub-Saharan Africa is 2.1 per million inhabitants.
In South America, developing countries in the East
and countries with transition market economies in cen-
tral and eastern Europe, the number of cardiologists,
newly trained cardiologists each year, and other car-
diology-related professionals is similar to that of de-
veloped countries. However, the number of patients
undergoing interventional cardiology for diagnosis or
treatment, cardiac surgery, or placement of pacema-
kers is much lower in the developing countries and in
those countries with transition market economies.
However, this extremely low number of diagnostic or
therapeutic interventions in a large part of the world
cannot be attributed to a lack of human resources.
Rather, this low number may be the result of the
inadequate utilization of resources or because the
same name is given to the titles of professionals who
have a very different training and whose functions dif-
fer considerably.

PUBLIC HEALTH INFRASTRUCTURES 
AND PREVENTIVE ACTIVITIES 
IN DEVELOPING COUNTRIES

A second survey2 sent to the same persons as before
provided information about the structure of pubic
health services and their preventive activities in the
cardiovascular field (Table 3). When developing coun-
tries were asked whether instructions existed for the
management of cardiovascular disease and its risk fac-
tors, fewer than half the answers were positive for
rheumatic heart disease, which is still an important
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disease in many areas of the world and for which pre-
vention is well accredited. About 60% replied that in-
structions existed for the management of hypertension,
which reflects the interest shown by the WHO and
other international organizations, as well as the in-
fluence of the United States, where hypertension was
the target of the first national prevention campaign.
However, what surprises is that more countries have
instructions for the control of lipids than for the con-
trol of smoking, and very few countries have instruc-
tions for the control of diabetes. We believe that the
true figures may be even lower than those provided in
the answers to the questionnaires. When responding to
what happens in one’s own country one naturally tends
to give better results than if one were to provide an ob-
jective examination of the situation.

FRAMEWORK FOR THE CONTROL
OF THE CARDIOVASCULAR PANDEMIC 
IN DEVELOPING COUNTRIES

The prevention of the cardiovascular pandemic
and the control of cardiovascular disease in develop-
ing countries should be examined within a suitable
framework of reality. Together with public health,
the four challenges of sustainable development are
water, energy sources, biodiversity and agriculture.27

In order to avoid being utopian, a good mental exer-
cise consists of determining the amount of money
which developing countries can dedicate to the pu-
blic health budget. Assuming the hypothetical health
care budget to be 5% of the per capita gross national
product (GNP), the figure given to health care per
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TABLE 2. Human and Technical Cardiology Resources Around the World per Million Inhabitants

Cardiologists
Cardiac Surgeons Cardiovascular Technicians Cardiovascular Nurses

Total New/Year

Spain 50.2 1.5 6.4 7.5 12.5

Asia and Africa 2.1 0.2 0.9 0.5 1.7

South America/Middle East 65.0 1.7 5.0 7.0 5.1

Eastern Europe 41.9 2.0 6.0 7.8 102.5

According to data from the surveys of the White Book of the World Heart Federation compared with data for Spain, provided by the Spanish Society of Cardiology.
Adapted from Balaguer Vintró I.1

TABLE 3. Countries With Instructions for the Control of Cardiovascular Disease and its Risk Factors or National

Preventive Programs

Asia South America

Africa Middle East Eastern Europe Total

Countries with instructions

Positive answers, %

Rheumatic heart disease 42 50 33 40

Myocardial infarction 21 50 44 36

Heart failure 26 40 39 34

Stroke 16 20 33 23

Hypertension 53 70 56 58

Dyslipidemia 21 60 56 43

Smoking 32 30 22 28

Diet 21 40 22 26

Diabetes 16 30 22 21

Physical activity 16 30 22 21

Obesity 0 10 17 9

Countries with national prevention programs, %

Cardiovascular disease 32 50 33 36

Hypertension 26 40 44 36

Smoking 42 10 39 34

Diabetes 26 30 44 34

Rheumatic heart disease 42 40 32 32

Modified from Balaguer Vintró I.1



person per year (Table 4), using concrete examples
with data from 1997-1998, would be 5 dollars for
Ethiopia, 17 for India, and 31 for China.2 However,
we should be realistic and situate the prevention and
control of cardiovascular disease in developing
countries within a possible framework. We shall
therefore focus on concrete aspects which are valid
for most adult chronic diseases: diffusion of infor-
mation, research in developing countries, modifica-
tion of primary care, and finally the role of the
World Heart Federation.

THE USE OF SERVICES FOR DISSEMINATING
INFORMATION

The current possibilities for the dissemination of
information should be used much more. Lack of
equality in the diffusion of information via Internet
seems to be great. Measures to improve this situation
have been proposed as the most important for public
health care in developing countries.28 January 2001
saw the start of the HINARI program, an agreement
between the WHO and the editors of the main medical
journals. The aim of the program is to provide the
leading medical journals to health care centers in de-
veloping countries at no expense or a very reduced
cost.29,30 Similarly, Bernard Lown, winner of the Nobel
Peace prize and founder of the Association of Physi-
cians against Nuclear War, created the platform PRO-
COR (www.procor.org) to promote dialogue and dis-
seminate the cardiologic culture among health care
professionals in developing countries.

RESEARCH IN DEVELOPING COUNTRIES

Multinational clinical research, with the participa-
tion of both developed and developing countries, is the
subject of controversy31 due to the level of health care
which is acceptable for randomized trials and to the
need to provide developing countries with reasonable
access to those interventions with proven safety and
efficacy. Studies of the bioethical aspects of clinical
research in developing countries have recently ap-
peared.32-34

Those who desire to undertake research in develop-
ing countries do not want their role to be limited to
mere extras and expect the main journals to be open to
publication of worthy articles. With data from a survey
sent to 80 clinical researchers in developing countries,
Horton35 reported that the main obstacles to undertak-
ing research and sending the results for publication in
leading journals were the belief that the article would
be rejected without any evaluation, the fear of being
made to appear stupid due to the excess responsibility
in positions normally occupied by persons who have
received a good training in epidemiology, and ethical
problems preventing the usual type of research seen in
developed countries.

PROMOTION OF INNOVATIONS 
IN THE CONTROL OF CHRONIC DISEASES 
IN COUNTRIES WITH LIMITED RESOURCES

In 2002 the WHO published a report titled “Innova-
tive care for chronic conditions. Building blocks for
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TABLE 4. Differences Between Some Countries in Health Needs and Resources*

Life Expectancy (Years)
Hypothetical Minimum Health Budget 

Population (Millions) Younger Than 35 Years (%) Male Female (5% GNP in Dollars) per Person 

per Year

Ethiopia 62 78 48 52 5

Cameroon 14 77 55 57 33

Egypt 66 70 65 73 40

Morocco 28 72 65 69 56

Bangladesh 124 75 58 58 6

India 975 68 62 62 17

China 1.255 61 68 72 31

Pakistan 147 75 62 65 23

Peru 25 71 66 71 116

Colombia 38 69 67 74 96

Brazil 165 66 63 71 182

Argentine 36 60 68 72 402

Bulgaria 8 46 68 75 66

Russia 147 48 58 72 112

Hungary 10 46 64 74 206

Lithuania 4 49 65 76 95

*GNP indicates gross national product.
Adapted from Balaguer Vintró I.1



action.”36 This document provided a comprehensive
conceptual framework for the prevention and manage-
ment of long-term chronic diseases in settings with
limited resources.37 The report collates and translates
to concrete measures the experience acquired in com-
munity programs for the control and prevention of
chronic diseases since the Kaunas meeting in 1981.38

These programs lost interest at the beginning of the
1990s in developed countries due to the difficulty of
incorporating the role of the community or because
they had simply served as an excuse for some persons
to move up the ladder, and in developing countries be-
cause priority was given to resolving more immediate
and basic problems. The prevention and control of
chronic diseases in developing countries is mostly in
the hands of primary care personnel. The funds avail-
able for health require the problems to be prioritized
and activities to be undertaken jointly wherever possi-
ble. The proposals in the WHO report are applicable to
the prevention of cardiovascular disease and other
chronic diseases in developing countries (Table 5).
The control of chronic diseases requires the introduc-
tion of health care services with concrete, long-term
objectives. Patients and health care personnel, but first
and foremost the decision-makers, must all be con-
vinced that control of a chronic disease demands a dif-
ferent type of medical action to that commonly applied
because problems need to be addressed individually
and urgently. Health care must be aligned with the ac-
tivities of other departments for the agreed measures
of change to be effective. Health care personnel with
less formal training must be integrated and given a
suitable position, as too must trained volunteers. The
current system relegates the patient to the passive posi-

tion of a spectator, renouncing the opportunity for him
or her to become the leader in promoting personal
health. Consideration of the patient’s viewpoint is as-
sociated with greater satisfaction, better compliance
and improved continuity in the follow-up.39 The health
care of chronic patients does not start or end at the
door to the hospital. The community must cover the
vacuum in health care services not provided by the
health system. Political and religious leaders should
put aside their differences and personal interests and
work together for the people they serve.40

The WHO document recommends the promotion of
the following preventive strategies: early detection, in-
creased physical activity, a reduction in smoking and
limiting unhealthy nutrition. This program, which is
the minimum which should figure in any health care
intervention, is based on the fact that most chronic dis-
eases and their complications can be prevented, or at
least delayed.

CONTRIBUTION OF THE WORLD 
HEART FEDERATION, THE WORLD 
HEALTH ORGANIZATION AND OTHER
ORGANIZATIONS IN THE CONTROL
OF THE CARDIOVASCULAR PANDEMIC

Since the first Ten Day Seminar on Cardiovascular
Epidemiology and Prevention41 held in Makarska in
1968, the World Heart Federation, through its corres-
ponding Council, has organized a Ten Day Seminar
each year with international participation, higher grade
seminars for previous participants and some seminars
specially for participants from one or just a few coun-
tries, including several in China and, in the summer of
1985, in El Paular, Spain.42 Most, if not all of those
who have studied cardiovascular epidemiology in de-
veloping countries, as well as most of those working
in this field in developed countries, have participated
in these seminars. We should not forget the leading
role played in the organization and development of
these seminars by Rose Stamler and Geoffrey Rose,
both of whom are now sadly missed.

The WHO has centered the study and prevention of
cardiovascular disease in developed countries because
of the presence of experts in these countries. Thus, the
only developing country to participate actively in the
MONICA project was China, which incidentally pro-
vided very faithful information. The recent change in
direction of the WHO has opened up new possibilities
which must be exploited, starting by adapting to the
particular situation in different areas of the world.43

During the presidency of Antonio Bayés de Luna,
the World Heart Federation published the White Book
mentioned above2 and introduced a series of proposals
centered on World Heart Day and the promotion of
agreements which were applicable to and acceptable
by developing countries, as well as possible bilateral
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TABLE 5. World Health Organization Proposals 

for the Prevention and Control of Chronic Diseases 

in 2002

The eight essential elements for action:

1. Introduce extended, regular health care contact

2. Build consensus and political commitment 

3. Build integrated health care

4. Health care should be aligned with labor practices, 

agricultural regulations, teaching health promotion 

in schools, etc

5. Health care personnel with less formal education and trained

volunteers have critical roles

6. Health care should be re-oriented around the patient 

and family 

7. Patients and families need services and support from their

communities

8. The following preventive strategies should be promoted: early

detection, increasing physical activity, reducing tobacco use,

and limiting unhealthy nutrition

Taken from the WHO Global Report.36



accords between centers in both worlds for the training
of specialists and other profesionals.44 The continuity
of these activities and their future development depend
in great part on the degree of leadership which the
World Heart Federation is able to wield and, therefore,
on its directors.
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