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TOBACCO USE AND THE CARDIOVASCULAR DISEASE EPIDEMIC IN DEVELOPING

COUNTRIES: GLOBAL CRISES AND OPPORTUNITY IN THE MAKING

Tobacco use is a powerful, independent pre-
dictor of deaths related to cardiovascular dis-
ease, and is an important contributor to deaths
from major chronic diseases. Unfortunately,
increasing rates of tobacco use throughout the
world are contributing significantly to the bur-
den of death and disability from these diseases,
especially in developing countries. If current
trends continue, the annual number of people
killed by tobacco use will more than triple, to
10 million by 2030. However, we have an op-
portunity to reverse these trends and avoid this
impending epidemic of tobacco-related
deaths. In this, article, we examine the current
global burden of tobacco-related diseases, and
future projections, and conclude by emphasiz-
ing that: 1) effective strategies for curbing this
epidemic are available; and 2) the time has
come for effective global tobacco-control ac-
tion. (Ethn Dis. 2003;13[suppl2]:S2-81–S2-87)
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INTRODUCTION

Tobacco use is pandemic. If the
countries of the world do not act to re-
duce tobacco use, the number of people
it kills will increase dramatically. For-
tunately, we know that tobacco use can
be reduced, and that large-scale, and
sustained, comprehensive control pro-
grams are effective in reducing the im-
pact of tobacco-related conditions, such
as cardiovascular diseases and cancer.
However, smarter, faster, and stronger
methods are necessary, and the focus
must be on taking action. In this article,
we explore the global burden of tobacco
use and its impact on rates of major dis-
eases, such as cardiovascular diseases and
cancer, and provide a framework for
multifaceted tobacco control programs
that can be applied in any country.

BURDEN OF TOBACCO
USE

There are already a billion smokers
in the world today, and, if current
trends continue, by 2030, approximate-
ly a billion more young adults will have
begun smoking, and the worldwide
death toll from tobacco will rise from
4.6 million/year in 2000, to more than
10 million/year by 2030; approximately
70% of these deaths will occur in de-
veloping countries.1

In 1995, 29% of the world’s popu-
lation aged 15 years and older smoked
daily.2 Low-income and middle-income
countries, whose populations account
for four fifths of the global adult pop-
ulation, accounted for 82% of the
world’s smokers. The East Asia and Pa-
cific region, which includes China, ac-

counted for 36% (41 million) of all
smokers. Overall, smoking prevalence
rates were highest in Europe and Cen-
tral Asia (40%), and lowest in sub-Sa-
haran Africa (18%). For both males and
females, there was wide variation in
smoking prevalence among regions. The
prevalence rates of smoking among
males were highest in East Asia, the Pa-
cific, Europe, and Central Asia, (ap-
proximately 60% for each), and lowest
in sub-Saharan Africa (29% for each
country). Among females, prevalence
rates were highest in Europe and Cen-
tral Asia (26% for each), and lowest in
South Asia (5% for cigarettes and bidis
combined), and in the Middle East and
North Africa (6% for each). The overall
prevalence rate of smoking was much
higher among men (47%), compared to
women (11%). The proportion of men
who smoke is well above 50%, in many
low-income and middle-income coun-
tries. Most epidemiological studies sug-
gest that individuals who do not start
smoking in adolescence or young adult-
hood, are unlikely ever to become
smokers. The overwhelming majority of
smokers start before the age of 25 years,
often in childhood or adolescence; in
high-income countries, 8 out of 10 be-
gin in their teens.3 To track tobacco use
among youth across countries using a
common methodology and core ques-
tionnaire, the World Health Organiza-
tion (WHO), and the Centers for Dis-
ease Control and Prevention (CDC),
developed the Global Youth Tobacco
Survey (GYTS). Worldwide, of the 6.2
billion people alive today, an estimated
186 million are aged 13–15 years. Of
this 186 million, an estimated 34.8 mil-
lion are currently using some form of
tobacco, and 25.8 million (13.9%) are
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currently smoking cigarettes.4 Across the
6 WHO regions, the prevalence rate of
cigarette smoking among youth aged
13–15 years is highest in Europe
(33.2%), and the Americas (15.6%),
and lowest in the Western Pacific
(8.0%). Use of tobacco products other
than cigarettes is highest in Southeast
Asia (19.6%), and the Eastern Mediter-
ranean (13.5%). Almost one in 4 youth
who have ever smoked, smoked their
first cigarette before the age of 10. In
many countries, although the more af-
fluent are the first to become smokers,
it is the poor who ultimately suffer the
greatest burden of disease from tobacco
use.4

Tobacco use is a known, or proba-
ble, cause of more than 25 diseases. It
is well established that prolonged smok-
ing is an important cause of chronic dis-
ease. Prolonged smoking causes many
diseases in addition to lung cancer, oth-
er cancers, chronic respiratory, and car-
diovascular diseases. However, because
the diseases caused by smoking can take
several decades to develop, the toll of
death and disability from smoking ob-
served already in some high-income
countries, has yet to be fully experienced
in low-income and middle-income
countries, where smoking prevalence has
started to increase only recently. More-
over, the main diseases by which smok-
ing kills people vary substantially from
country to country: in America, vascular
disease and lung cancer predominate5;
in China, chronic obstructive pulmo-

nary disease causes more tobacco-related
deaths than does lung cancer6,7; and in
India, where almost half of the world’s
tuberculosis (TB) deaths occur, the in-
creased TB risk associated with smoking
may be of particular importance.8,9

The high rate of death from cardio-
vascular diseases among smokers is par-
ticularly noteworthy. Because CVD
death rates are typically much higher
than those for cancer or other causes as-
sociated with smoking, the number of
smoking-related deaths from cardiovas-
cular diseases, especially ischemic heart
disease and stroke, is higher than that
from other causes, including lung can-
cer, for which the relative risk is much
higher. This pattern, however, is likely
to change, as the overall death rate from
cardiovascular diseases declines. Finally,
it is worth noting that the overall smok-
ing-related relative risk for death from
cardiovascular diseases (which is approx-
imately 2) masks a significant age gra-
dient. Among people 50 years of age,
smokers are at a 5 to 6 times higher risk
for death from these diseases, compared
to nonsmokers, with the relative excess
declining with age. This suggests that if
a smoker dies from cardiovascular dis-
ease before the age of 50 years, there is
a 70%–80% chance that the disease was
caused by smoking; in addition, that
cardiovascular disease appears to be the
principal mechanism through which
smoking causes a 3-fold excess mortality
rate among people of middle age. Cig-
arette smoking is only one of several
causative factors that produce disease.
This is especially true for ischemic heart
disease, as smoking interacts synergisti-
cally with other factors, such as hyper-
cholesterolemia and hypertension, to
greatly increase the risk of certain smok-
ers for heart disease. Evidence suggests
that the independent risk for tobacco-
related diseases attributable to smoking
is comparable to that attributable to
other major risk factors, such as lung
cancer and heart disease.10

The extent to which smoking is re-
sponsible for deaths from diseases other

than lung cancer varies substantially
from one population to another, largely
due to differences in the prevalence rates
of various risk factors for disease. For
example, in many developing countries,
because cholesterol levels are low, and
the prevalence rates of pulmonary dis-
eases are high, smoking contributes to
relatively fewer deaths from cardiovas-
cular diseases, but to relatively more
deaths from pulmonary diseases.11

Smokers are at twice the risk of non-
smokers for heart attack, and are at 2 to
4 times the risk for sudden death from
a heart attack; in addition, this excess
risk increases with the number of ciga-
rettes smoked. Overall, cigarette smok-
ers have coronary heart disease (CHD)
rates 70% higher than those of non-
smokers, with heavy smokers dying
from CHD at a rate 2 to 3 times that
of nonsmokers.5 In addition, recent ep-
idemiological evidence demonstrates
that never-smokers exposed to environ-
mental tobacco smoke (ETS) are at an
increased risk, not only for lung cancer,
but also for cardiovascular disease. In re-
cent prospective trials and meta-analy-
ses, researchers estimated that the rela-
tive risk for cardiovascular diseases was
1–2 to 1–3, among individuals exposed
to ETS. The number of ETS-related
deaths from heart disease is about 3
times the number from all other caus-
es.12

Deaths from cardiovascular diseases
account for a significant portion of
adult deaths in all countries. More than
50 million people are estimated to have
died in 1990; ischemic heart disease
(IHD) was the leading cause of death
worldwide, accounting for 6.3 million
deaths: 2.7 million in established mar-
ket economies (EME) and formerly so-
cialist economies (FSE), and 3.6 million
in developing countries. Stroke was the
second most common cause of death,
accounting for 4.38 million, with al-
most 3 million of these occurring in de-
veloping countries, followed by acute re-
spiratory infections.13 Of the various
cardiovascular disease pathologies, IHD
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Fig 1. Baseline projections of deaths from group 2 causes, world, 1990–202014

and stroke predominate in the devel-
oped counties, accounting for 75%–
80% of all cardiovascular deaths. Stroke
is proportionately more important as a
cause of cardiovascular disease death in
Eastern Europe (31%), than in Western
Europe (25%). Rheumatic heart disease
is estimated to cause 1%–6% of all
CHD deaths in developing countries
(and about 2.4% globally). Inflamma-
tory heart disease (pericarditis, endocar-
ditis, myocarditis, and cardiomyopa-
thies) accounts for similar proportions
of cardiovascular deaths, with the high-
est proportion (7.8%) occurring in sub-
Saharan Africa (SSA). It is also worth
noting that IHD accounts for a sub-
stantial proportion of cardiovascular
deaths in all developing regions, from
52% in India, to 26% in SSA. Stroke,
on the other hand, is by far the leading
cause of cardiovascular deaths in China
and SSA, accounting for roughly half of
all cardiovascular deaths in these coun-
tries in 1990.14

FUTURE PROJECTIONS

Policy makers should be concerned,
not only by the current rates of smok-
ing-related deaths, the product of past
smoking patterns, but also by the much
higher death rates that are projected in
coming decades as a result of current
smoking, especially for low- and mid-
dle-income countries. Tobacco is pro-
jected to cause roughly 450 million
deaths between 2000 and 2050. At
some point in the second decade of the
21st century, deaths from tobacco will
average 10 million a year. At the current
rate of smoking initiation among young
adults (25%–33%), an additional 500
billion tobacco deaths are expected in
the second half of the century. There-
fore, if current patterns continue, tobac-
co is expected to kill about a billion
people in the 21st century, 10 times as
many as it killed in the 20th.1 Using
econometric models, Murray and Lopez
suggest that there will be 8.3 million to-

bacco-related deaths per year by 2020,
and that the percentage of deaths attri-
buted to tobacco will rise from 6% in
1990 to approximately 12% in 2020.13

Worldwide, the annual death rate from
noncommunicable diseases is expected
to rise from 28.1 million deaths in
1990, to 49.7 million in 2020, while
the annual death rate from communi-
cable maternal, perinatal, and nutrition-
al disorders, is predicted to decline from
17.2 million in 1990, to 10.3 million
in 2020 (Figure 1). It is interesting to
examine how figures for disability-ad-
justed life years (DALYs), a measure of
years lost due to disability or premature
deaths from various leading causes, are
expected to change over the next 3 de-
cades (Figure 2). Figure 3 shows similar
projected changes in the rank order of
various worldwide causes of death.14

STRATEGIES FOR GLOBAL
HEALTH ACTION

The 3 main foci of any strategy to
combat the worldwide tobacco epidemic
should be to prevent people from start-
ing to smoke, to help smokers quit, and
to eliminate nonsmokers’ exposure to
tobacco smoke. Various cost-effective
strategies for doing so have had a posi-
tive impact in many countries. To build
on those successes, we need to devise a

comprehensive tobacco control strategy
to guide national and global action. In
the following section, we explore the
key components of a comprehensive to-
bacco control strategy that is applicable
both locally and globally. The compo-
nents of such a strategy should include:
1) educate the people about the health
consequences of tobacco use; 2) dis-
courage smoking primarily through tax
increases; 3) pass legislative measures
that ban tobacco advertising and pro-
motion and restrict smoking; 4) provide
smokers with cessation counseling and
medications; 5) establish adequate to-
bacco-control infrastructure and man-
agement; 6) establish surveillance and
evaluation mechanisms to assess the ef-
fectiveness of interventions; and 7) con-
duct international efforts. Figure 4 dem-
onstrates the relationship between sev-
eral of these strategies and the adult per
capita cigarette consumption in the
United States from 1900 through 1999.

Education and Information
Evidence about the harmful effects

of tobacco use and the addictive nature
of nicotine should be widely dissemi-
nated to the public. Mass media sum-
maries of published scientific and epi-
demiological research, warning labels on
tobacco products, school and commu-
nity programs, and counter-marketing
strategies, have all been shown to be ef-
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Fig 2. Change in rank order of disability adjusted life years for the 15 leading causes,
world, 1990–202014

Fig 3. Change in rank order of deaths for the leading 15 causes, world, 1990–202014

fective to varying degrees.15 Figures 5
and 6 provide examples from the United
States and Canada.

Economic Measures
Tax increases are the most effective

and practical strategy to reduce tobacco
use. A 10% tax increase has been shown
to reduce consumption by 8%. Young
people, and those in lower income and
education strata, are most price-respon-
sive. Econometric models show that
raising the real price of cigarettes by
10%, through taxes worldwide, would
cause 40 million smokers alive in 1995
to quit, thus preventing a minimum of
10 million tobacco-related deaths.16 Tax
increase strategies are important, both
for generating revenue, and reducing to-
bacco consumption.

Policy Measures
Comprehensive legislation that pro-

hibits tobacco advertising and promo-
tion, smoking in public places, and un-
derage access, and limits harmful sub-
stances in tobacco products, is an effec-
tive mechanism, when enforced. Since
1972, most high-income countries have
introduced such legislation, and results
from a recent study of 22 high-income
countries based on data from 1970 and
1992, demonstrated that comprehensive
bans on cigarette advertising and pro-
motion can reduce smoking rates, but
that more limited partial bans have little
or no effect. The study’s authors con-
cluded that if the most comprehensive
advertising restrictions were in place, to-
bacco consumption would fall by more
than 6% in high-income countries.16 In
another study, researchers compared to-
bacco consumption trends in countries
with relatively complete bans on adver-
tising, and consumption within coun-
tries without such bans, and found that,
in the countries with nearly complete
bans, the downward trend in consump-
tion was much steeper.16

Clean indoor air policies in public
places are important, because they pro-
tect nonsmokers from exposure to the
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Fig 4. Adult per capita cigarette consumption and major smoking-and-health events, USA, 1900–1999

Fig 5. Examples of countermarketing. Source: CDC Media Campaign Resource Center
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Fig 6. Example of a warning label. Source: Health Canada

health risks of environmental tobacco
smoke, as well as reducing smokers’ con-
sumption of cigarettes, and inducing
some smokers to quit.17,18 Many coun-
tries are implementing restrictions on
smoking in public buildings, restau-
rants, schools, day care centers, and
transportation facilities, and there is
considerable evidence for the effective-
ness of these restrictions.19,20

Youth access laws are designed to
keep tobacco products away from
youth, by limiting minors’ access to to-
bacco products from commercial sourc-
es (grocery stores, drug stores, vending
machines, gas stations). However, many
developing countries, where tobacco
consumption is rising, lack the infra-
structure and resources needed to im-
plement and enforce such restrictions.
Evidence is mixed on the effectiveness
of youth access laws in reducing the
prevalence rates of youth smoking.16

Cessation Measures
Programs that help smokers quit can

produce a quicker public health benefit.
Smokers who quit smoking before the
age of 50, reduce their risk of dying in
the next 15 years by 50%.21 Nicotine
replacement therapy (NRT), and pro-

active counseling, have been shown to
help people quit smoking. Unfortunate-
ly, NRT is difficult to obtain in many
countries.

Infrastructure Development and
Management

To be effective, a global tobacco
control program will need to have an
efficient infrastructure, capable of coor-
dinating and linking program compo-
nents at the national, regional, and
global levels. Because a comprehensive
strategy involves multiple partners, such
coordination will be possible only if the
global program has adequate resources
and communication systems. Essential
administration and management activi-
ties include: 1) recruiting and develop-
ing qualified technical, program, and
administrative staff; 2) coordinating im-
plementation across program areas, and
assessing program performance; 3) cre-
ating an effective communication sys-
tem; and 4) developing a sound fiscal
management system.22 This may seem
difficult to attain, but it is essential that
adequate resources are made available
for administrative technology and com-
munication systems.

Surveillance
Results of tobacco-use surveillance

can guide policy decisions, research ini-
tiatives, and the development and eval-
uation of intervention programs.22 Al-
though surveillance for tobacco-related
health effects remains weak in most de-
veloping countries, there has been pro-
gress in developing a globally standard-
ized approach to measuring tobacco use.
The Global Youth Tobacco Survey
(GYTS) has been completed in 88
countries; an additional 39 countries are
either in the field or preparing to start
their survey, and 25 new countries will
be trained to conduct their GYTS dur-
ing 2003. The information generated
from these surveys will stimulate the de-
velopment of tobacco control programs,
and will be used to assess progress in
meeting program and policy goals. An
ideal tobacco-use surveillance system
would monitor variables contained in
the traditional epidemiological model of
agent, host, vector, environment, and
incidental host.4 Surveillance of agent
factors (ie, factors related to various to-
bacco products) could include monitor-
ing levels of toxic constituents, pH, and
additives. Most surveillance work mon-
itors host factors (ie, factors related to
tobacco users, or potential users), such
as patterns of initiation, susceptibility to
tobacco use, indicators of dependence,
quitting patterns and methods, sources
of tobacco, prices paid for tobacco prod-
ucts, usual brand, receptivity to market-
ing, awareness of tobacco control pro-
grams, and opinions about tobacco con-
trol policies. Vector surveillance (eg,
chronicling tobacco marketing activi-
ties), and environmental surveillance
(eg, national tobacco control legislation
and program activities, exposure to
health messages, and to tobacco pro-
motions, prices, and placement), are
also important.22 Evaluations of individ-
ual tobacco control programs should be
built upon, and complement, tobacco-
related surveillance systems, and pro-
grams at the national, regional, and
global levels should be linked, and the
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progress of each program component
should be tracked.

International Efforts
Because of the increasing globaliza-

tion of the tobacco industry, some as-
pects of tobacco control require the
leadership of international agencies such
as the World Health Organization
(WHO). The proposed WHO Frame-
work Convention for Tobacco Control
(FCTC) is a particularly promising ve-
hicle for such action. The FCTC pro-
vides a basis for multilateral commit-
ment, cooperation, and action, designed
to address the rise and spread of tobacco
use. All transnational tobacco control is-
sues, including trade, smuggling, adver-
tising, and sponsorship, require such
multilateral cooperation.15

CONCLUSION

Effective evidence-based tobacco
control strategies are available: We know
what to do. Most tobacco control pro-
grams will use a mix of proven strate-
gies; however, the mix will vary from
country to country. The evidence from
countries where comprehensive tobacco
control programs have been evaluated,
suggests that it is possible to signifi-
cantly reduce the burden of tobacco use.
By investing in these strategies, govern-
ments have an unprecedented opportu-
nity to improve the health of their cit-
izens. With the leadership of interna-

tional agencies, such as WHO, we have
a chance to reduce tobacco use, thereby
reducing the risk for cancer, cardiovas-
cular diseases, and other tobacco-related
diseases, throughout the world.
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