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MESSAGE FROM

THE DIRECTOR-GENERAL

I n May of this year, health ministers and leaders from around the world will gather in
Geneva for the final World Health Assembly of the century. This year’s World health

report – Making a difference reviews the accomplishments and challenges in world health
and highlights their implications for WHO’s approach, priorities and work
in the years to come.

The world enters the 21st century with hope but also with uncer-
tainty. Remarkable gains in health, rapid economic growth and
unprecedented scientific advance – all legacies of the 20th century –
could lead us to a new era of human progress. But darker legacies
bring uncertainty to this vision – and demand redoubled commitment.
Regional conflicts have replaced the global wars of the first half of the
20th century as a source of continued misery. Deep poverty remains all
too prevalent. The sustainability of a healthy environment is still
unproved. The Universal Declaration of Human Rights – now
half a century old – is only a tantalizing promise for far too
many of our fellow humans. The HIV/AIDS epidemic
continues unchecked in much of the world, and it warns
us against complacency about other, still unknown,
microbial threats.

We can make a difference. Those of us who commit
our lives to improving health can help to make sure
that hope will predominate over uncertainty in the century to come. Human health – and
its influence on every aspect of life – is central to the larger picture.

With vision, commitment and successful leadership, this report argues, the world could
end the first decade of the 21st century with notable accomplishments. Many of the world’s
poor people would no longer suffer today’s burden of premature death and excessive dis-
ability, and poverty itself would thereby be much reduced. Healthy life expectancy would
increase for all. Smoking and other risks to health would fade in significance. The financial
burdens of medical needs would be more fairly shared, leaving no household without ac-
cess to care or exposed to economic ruin as a result of health expenditure. And health
systems would respond with greater compassion, quality and efficiency to the increasingly
diverse demands they face. Progress in the 20th century points to the real opportunity for
reaching these goals.

Dr Gro Harlem Brundtland
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Opportunity entails responsibility. Working together we have the opportunity to trans-
form lives now debilitated by disease and fear of economic ruin into lives filled with realistic
hopes. I have pledged to place health at the core of the global development agenda. That is
where it belongs. Wise investments in health can prove to be the most successful strategies
to lead people out of poverty.

This report argues that improvements in health have contributed to spur human and
economic development in the past – and that this will also prove true in the future.

I have always believed that you cannot make real changes in society unless the eco-
nomic dimension of the issue is fully understood. I firmly believe that this is what took “the
environment” from being a cause for the committed few to becoming a societal issue for the
attention of major players. The scientific facts were gathered. The true costs of environmen-
tal degradation were analysed and enumerated in figures. Then, gradually, governments
and parliaments started to vote incentives to change behavioural patterns among industry
and consumers. There is still far to go in the field of environment and sustainable develop-
ment, but the trend has been started.

A new trend may be set in motion as we see and understand the broader implications of
poverty. For the World Health Organization this means real inspiration. We intend to col-
lect, analyse and spread the evidence that investing in health is one major avenue towards
poverty alleviation.

We must be realistic: there will be setbacks and difficulties. A greater collective effort will
generate more demands on each of us individually and on the institutions we represent –
national and international, public and private. Compressing the time required to accom-
plish major and tangible results is the task for leadership in the 21st century. This leadership
must be technical. It must be political. And it must be moral.

PROGRESS AND CHALLENGES

An historic conference in Alma-Ata in 1978 established the goal of Health for All by the
year 2000. It defined this goal as “the attainment by all peoples of the world by the year
2000 of a level of health that will permit them to lead a socially and economically produc-
tive life”. This report describes how the past few decades – the period following the Decla-
ration of Alma-Ata – have witnessed revolutionary gains in life expectancy. These gains
build on progress that began for some countries in the late 19th century. Among today’s
high income countries, life expectancy increased by 30 to 40 years in this century. Most of
today’s low and middle income countries have experienced even more dramatic gains,
although remaining inequalities needlessly burden disadvantaged populations and pro-
long their poverty. Under WHO’s leadership the world eradicated smallpox, one of the
most devastating diseases of history, and today a substantial majority of the world’s popu-
lation faces relatively low risk from infectious diseases of any sort.

These health gains have transformed quality of life and created conditions favouring
sustained fertility reductions and consequent demographic change. In many developing
countries, for example, the total fertility rate – the expected number of children a woman
will bear over her lifetime – declined from over six in the late 1950s to about three at present.
These health and demographic changes have contributed directly to the global diffusion of
rapid economic growth that, like the health revolution, constitutes an extraordinary accom-
plishment of the century now closing.

In an important sense, then, the world has made great progress towards better Health
for All. Inspiration and guidance from Alma-Ata, with its major emphasis on the critical
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role of primary health care, contributed in no small measure to the health revolution. Con-
tinued improvement in living standards has also played a role. More important, though,
has probably been the generation and application of new knowledge about diseases and
their control. These factors have yielded substantial success by any measure, but problems
and challenges remain.

Some problems emerge from the reduction in mortality from infectious disease and
accompanying declines in fertility: the very successes of the past few decades will, inexora-
bly, generate a “demographic transition” from traditional societies where almost everyone is
young to societies with rapidly increasing numbers of the middle-aged and elderly. With
this transition a new set of diseases rises to prominence: cancers, heart disease, stroke and
mental illness figure prominently among them. Available interventions against these dis-
eases, including preventive ones, yield less decisive results than we have achieved for most
infectious diseases. And their costs can be very high indeed.

Furthermore, as this report documents, over a billion people will enter the 21st century
without having benefited from the health revolution: their lives remain short and scarred
by disease. Many countries must deal with these disease problems of the poor while simul-
taneously responding to rapid growth in noncommunicable diseases: they face a double
burden. Large numbers of other individuals, while not poor, fail to realize their full poten-
tial for better health because health systems allocate resources to interventions of low qual-
ity or of low efficacy related to cost. Increasing numbers of people forego or defer essential
care or suffer huge financial burdens resulting from an unexpected need for expensive
services. The continuing challenges to health ministries and to countries thus remain enor-
mous. New problems constantly arise: witness the emergence of the HIV epidemic, the
threat of resurgent malaria or the unexpected magnitude and consequences of the tobacco
epidemic. Achieving better health for all is an ever-changing task. Success will make a
major difference in the quality of life worldwide. And the difference for the poor will be not
only in improving their quality of life but also, through increasing their productivity, in
addressing one of the root causes of poverty.

Global leadership and advocacy for health remain critical missing ingredients in the
formula for making a difference and conveying evidence to the highest level of govern-
ment. We need to remind prime ministers and finance ministers that they are health min-
isters themselves and that investments in the health of the poor can enhance growth and
reduce poverty. Leadership must motivate and guide the technical community to bring
today’s powerful tools to bear on the challenges before us.

Let us review the challenges to be addressed in order to improve the world’s health.

• First and foremost, there is a need to reduce greatly the burden of excess mortality and morbid-
ity suffered by the poor. The OECD’s Development Assistance Committee has established
the target of halving the number of people living in absolute poverty by the year 2015.
This goal is attainable, but it will require major shifts in the way that governments all
over the world use their resources. It will mean focusing more on interventions that we
know can achieve the greatest health gain possible within prevailing resource limits. It
will mean giving renewed attention to diseases like tuberculosis, which disproportion-
ately affect poor people, as well as malaria and HIV/AIDS, which we now recognize as
major constraints to economic growth.

Women and children suffer poverty more than men: there is therefore a need for
greater investment in reducing maternal mortality – and finding ways of improving
maternal and childhood nutrition. Reducing the burden of excess mortality and mor-
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bidity also means revitalizing and extending the coverage of immunization programmes
– still one of the most powerful and cost-effective technologies at our disposal. The
elimination of poliomyelitis in the Americas in the past decade, and great progress in
control elsewhere, hold out the promise that polio will join smallpox as a disease known
only to history.

The new focus on reducing the burden of disease suffered by poor people is not
just a call to governments alone. To make real inroads into absolute poverty will mean
harnessing the energies and resources of the private sector and civil society as well. We
need to be clear about what the world should be aiming to achieve and the resources
needed to achieve global goals. We believe there is a good case for negotiating realistic
national and international targets as a means of mobilizing resources, concentrating
international attention on the most important problems, and ensuring proper monitor-
ing of progress and achievement.

• Second, there is a need to counter potential threats to health resulting from economic crises,
unhealthy environments or risky behaviour. Tobacco addiction is one of the single most
important threats. It is not just an issue for the north: over 80% of all smokers today live
in developing countries. A global commitment to tobacco control can potentially avert
scores of millions of premature deaths in the next half century, and its success can point
the way for effective control of other threats.

Preparing effective responses to emerging infections and countering the spread
of resistance to antimicrobials will help insure against the prospect of a significantly
increased infectious disease threat. Beyond countering specific threats, promotion of
healthy lifestyles underpins a proactive strategy for risk reduction: cleaner air and water,
adequate sanitation, healthy diets and safer transportation – all are important. And all
are facilitated by stable economic growth and by ensuring that females as well as males
have opportunities to increase their educational attainment.

• Third, there is a need to develop more effective health systems. In many parts of the world,
health systems are ill-equipped to cope with present demands, let alone those they will
face in the future. The institutional problems which limit health sector performance are
often common to all public services in a country. But, despite their importance, they
have been relatively neglected by governments and development agencies alike.

We now recognize that dealing with issues such as pay and incentives in the
public sector, priority setting and rationing, and unregulated growth in the private sec-
tor constitute some of the most challenging items on the international health agenda.

The report’s chapter on health systems development points to change taking place
in all parts of the world – change that responds to different problems in different ways.
The pressure for change provides the opportunity for reform. But reform requires a sense
of direction. In my view, the broad goal of better health for all should guide reform.
Beyond this, however, there is a need to be clear about the desirable characteristics of
health systems. The goal must be to create health systems that can:
• improve health status;
• reduce health inequalities;
• enhance responsiveness to legitimate expectations;
• increase efficiency;
• protect individuals, families and communities from financial loss;
• enhance fairness in the financing and delivery of health care.
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Limits exist on what governments can finance and on their capacity to deliver
services and to regulate the private sector. Hence the need for public policies that recog-
nize these limits. Governments should retain responsibility for setting broad policy di-
rections, for creating an appropriate regulatory environment, and for finance. At the
same time they should seek both to diversify the sources of service provision and to
select interventions that, for the resources each country chooses to commit, will provide
the maximum gains in health levels and their most equitable distribution. At an interna-
tional level we need, collectively, to improve our capacity for humanitarian assistance
and for responding to complex emergencies, when national health systems cannot cope.

• Finally, there is a need to invest in expanding the knowledge base that made the 20th century
revolution in health possible, and that will provide the tools for continued gains in the
21st century. Governments of high income countries and large, research-oriented phar-
maceutical companies now invest – and will continue to invest – massive resources in
research and development oriented to the needs of the more affluent.

Much of this investment benefits all humanity, but at least two critical gaps re-
main. One concerns research and development relevant to the infectious diseases that
overwhelmingly afflict the poor. The other concerns the systematic generation of
an information base that countries can use in shaping the future of their own health
systems.

A CORPORATE STRATEGY FOR WHO

The challenges outlined above constitute an agenda for the world community as a whole:
for governments and development agencies alike. Even as the lead agency in health, we
have to recognize that the agenda is too broad for WHO alone. We therefore have to be
realistic, and start to define how WHO can contribute most effectively to this agenda in
coming years.

We intend that four interconnected strategic themes should guide the work of the whole
Organization. The first two concern where we focus our efforts. The second two concern
how we work. These are the themes that must guide our work:
• we need to be more focused in improving health outcomes;
• we need to be more effective in supporting health systems development;
• we need to be more impact-oriented in our work with countries;
• we need to be more innovative in creating influential partnerships.

IMPROVING HEALTH OUTCOMES

This theme runs through everything we do. Our first priority must be to reduce – then
eliminate – the debilitating excess burden of disease among the poor. I am particularly
concerned that we focus on health interventions that will help lead populations out of
poverty. Let me highlight some key priorities as they are defined in the Proposed Budget
2000-2001.
• We are committed to reducing the burden of sickness and suffering resulting from com-

municable diseases. Roll Back Malaria is central to this approach. But we will also con-
tribute as effectively as possible to combating the global epidemics of HIV/AIDS and
tuberculosis, and to completing the eradication of poliomyelitis.

• We need to step up our ability to deal with the rising toll of noncommunicable diseases.
Special attention will be given to cancer and cardiovascular diseases. The Tobacco Free
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Initiative is supporting and leading this approach.
• We will pay more attention to the delivery of high quality health care for children, ado-

lescents and women.
• WHO is committed to making progress on the issues of population and reproductive

health – with a special focus on maternal mortality and adolescent sexual and reproduc-
tive health.

• We will put the spotlight back on immunization as one of the most cost-effective health
interventions.

• We need to intensify our efforts to reduce the enormous burden of malnutrition, espe-
cially in children.

• We will continue to support countries in their quest for access to affordable and high
quality essential drugs.

• We will work to see that mental health – and particularly the neglected scourge of
depression – is given the attention it deserves.

• We need to be better at responding to increasingly diverse kinds of emergencies and
humanitarian crises.

• We will develop our capacity within WHO – and in collaboration with others – to give
advice on crucial health care financing issues.

• And we need to be able to deal more effectively with intersectoral issues – particularly
the threats to health that result from environmental causes.

Let me focus on two of our key initiatives: Roll Back Malaria and the Tobacco Free Initia-
tive. The world health report 1999 devotes a chapter to each of these.

Malaria and underdevelopment are closely intertwined. Over 40% of the world’s popu-
lation live where there is a risk of malaria. The disease causes widespread premature death
and suffering, imposes financial hardship on poor households, and holds back economic
growth and improvements in living standards. Malaria flourishes in situations of social and
environmental crisis, weak health systems and disadvantaged communities.

Its ability to develop resistance makes malaria a formidable adversary. Available and
effective interventions – such as insecticide-treated bednets – fail to reach the people with
the greatest burden of malaria. Capacity for malaria control is inadequate in endemic coun-
tries, where health systems are often weak. Better implementation of current knowledge,
and new products and technologies are all needed to break down the barrier to human
progress which malaria poses. Overcoming these problems is a challenge for leadership, a
challenge to be met by the Roll Back Malaria project.

Successful malaria control involves strengthening health systems. Weak health systems
and uninvolved communities are part of the malaria problem. Because malaria is an acute
condition with a rapid natural history, easy access to health care of good quality is vital in its
management. Externally driven initiatives, by-passing local and national health systems,
are neither sustainable nor supportive of malaria control and health development. Many
countries have begun the process of reforming their health system to improve perform-
ance. Malaria control, like the better management of all illnesses, needs to build on and
support these changes. Through strengthened health systems, total malaria deaths could
be halved – 500 000 deaths could be averted annually – for about U$1 billion per year of
additional spending.

A new willingness to collaborate has been demonstrated. The Organization of African
Unity, the World Bank and WHO’s African Region have already planned a major African
Initiative on Malaria which is expected to spearhead Roll Back Malaria in Africa. Roll Back
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Malaria differs from previous efforts to fight malaria. It will work to create new tools for
controlling malaria, and by strengthening health systems for sustainable health improve-
ment. Roll Back Malaria will also act as a pathfinder, helping to set the direction and strat-
egy for more integrated action in other priority areas, such as tuberculosis control and safe
motherhood. Greater reliance on partnerships in fighting malaria will inform WHO’s ap-
proach to other major health challenges and to the development of effective coordinated
multipartner action.

Momentum for action against malaria has been increasing fast. Strong political support
has come from the Organization of African Unity and the G8 group of the most industrial-
ized countries. Four international agencies with major concerns about malaria and its ef-
fects on health and the economy – UNICEF, the United Nations Development Programme,
the World Bank and the World Health Organization – agreed, at a meeting of agency heads
in October 1998, jointly to support Roll Back Malaria with WHO leadership.

Let me now turn to the Tobacco Free Initiative. The tobacco epidemic claims a large and
rapidly growing number of premature deaths every year. Our estimates suggest that in
1998 the world suffered about 4 million tobacco-related deaths; to put this slightly differ-
ently, about one in twelve adult deaths in 1990 resulted from tobacco use and, by 2020,
tobacco will cause as many as one in seven. Perhaps 70% of these will be in the developing
world. Millions more suffer from disabling lung or heart disease, impotence or impaired
pregnancies.

This tobacco toll is now growing most rapidly in developing countries. Can the momen-
tum of the epidemic be slowed? Have government policies been able to counter the mar-
keting strength of the industry and the addictive powers of nicotine? The record here is
clear: effective control strategies exist and governments that have adopted them have suc-
ceeded in reducing tobacco use. The challenge is to transform ongoing successes into far
more comprehensive global efforts.

At the same time that it is saving lives, tobacco control will also save money. Resources
committed to tobacco production will be freed, but as this is at best a gradual process
today’s producers will suffer few transition costs. Consumer “benefits” from tobacco use
accrue substantially to addiction – addiction acquired for most smokers while they were
children or young teenagers. A recent and comprehensive World Bank review concludes
unequivocally that tobacco control results in net economic as well as health benefits.

What lessons have we learned concerning the design of effective anti-tobacco strate-
gies? This report concludes that effective action rests on four principles of control:
• providing public health information through media and schools, and banning tobacco

advertising and promotion;
• using taxes and regulations to reduce consumption;
• encouraging cessation of tobacco use in part by encouraging less harmful and less ex-

pensive ways of delivering controlled and diminishing quantities of nicotine;
• building anti-tobacco coalitions and defusing opposition to control measures.

These measures cost relatively little and, through tobacco taxes, can more than finance
themselves. Each contributes to the control agenda, and typically each would be included
in national control strategies.

Yet how best to design the implementation of these measures in a national or local
context is still a puzzle; how to counter the opposition of the multinational tobacco indus-
try remains a constant challenge; and how to tap the global moral, intellectual and political
commitment to tobacco control for advancing a national agenda is often an unanswered
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question. No central point has existed for accumulating the experience of what does and
does not work – or for mobilizing political, legal and financial resources to assist govern-
ments or elements of civil society that are committed to tobacco control. It was to fill these
gaps – to provide the requisite leadership – that we launched the global Tobacco Free Initia-
tive on 21 July 1998. A major milestone for the initiative will be the adoption of a “Frame-
work Convention on Tobacco Control” by 2003, and initial efforts towards this are well
under way.

SUPPORTING HEALTH SECTOR DEVELOPMENT

WHO has always been strong at responding to specific requests. The Organization is
good at fielding highly qualified technical experts. But often individual experts tend to see
the world through their own expert lenses. WHO has, however, been less good at helping
senior decision-makers deal with the big picture.

We know that senior policy-makers in ministries of health do not have the luxury of
focusing on single issues. Health is one of the most politically and institutionally difficult
sectors in any country. If WHO is to earn a leadership role in health, we cannot deny the
responsibility of helping our colleagues to deal with complexity.

In many countries, national governments have tended to look to other agencies for
advice on issues that affect the sector as a whole. WHO has to be a more reliable and
effective supporter of countries as they reform and restructure their health sectors. We also
have to be clear that reform is not an end in itself. It is a way of making sure that people –
particularly poor people – get a better deal from their health system.

Many determinants of better health lie outside the health system altogether: they lie in
better education (and in ensuring that girls have the same educational opportunities as
boys). They lie in cleaner environments, and in sustained reductions in poverty. We must
understand these linkages. One path to better health for all is for those of us within the
health sector to serve as active and informed advocates of health-friendly policies outside
the sector.

The second path is through reform of health systems themselves. Reform today, in much
of the world, will take place in a context of increased reliance on the market forces which
have increased productivity in many sectors of the world economy. But markets have failed
to achieve similar success in health services or health insurance. At the same time, many of
the new products critical to improving health originate in the private sector. Active govern-
ment involvement in providing universal health care has contributed to the great gains of
recent years – but many governments have overextended themselves. Efforts to provide all
services to all people have led to arbitrary rationing, inequities, nonresponsiveness and
inadequate finance for essential services.

Where, then, do the values of WHO lead when combined with the available evidence?
They cannot lead to a form of public intervention that has governments attempting to provide and
finance everything for everybody. This “classical” universalism, although seldom advanced in
extreme form, shaped the formation of many well-established health systems. It achieved
important successes. But the old universalism fails to recognize both resource limits and
the limits of government.

Our values cannot support market-oriented approaches that ration health services to those
with the ability to pay. Not only do market-oriented approaches lead to intolerable inequity
with respect to a fundamental human right, but growing bodies of theory and evidence
indicate markets in health to be inefficient as well. Market mechanisms have enormous
utility in many sectors and have underpinned rapid economic growth for over a century in
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Europe and elsewhere. But the very countries that have relied heavily on market mecha-
nisms to achieve the high incomes they enjoy today are the same countries that rely most
heavily on governments to finance health services.

With the exception of only the United States, the high income market-oriented de-
mocracies mandate universal coverage. Their health outcomes are very high. They have
contained expenditures to a much smaller fraction of GDP than has the USA (7–10%
versus 14%). In the one country where it was studied – Canada – introduction of National
Health Insurance resulted in increased wages, reduced unemployment and improved health
outcomes. Therein lies a lesson.

This report advocates a “new universalism” that recognizes governments’ limits but re-
tains government responsibility for leadership, regulation and finance of health systems.
The new universalism welcomes diversity and, subject to appropriate guidelines, compe-
tition in the provision of services. At the same time it recognizes that if services are to be
provided for all then not all services can be provided. The most cost-effective services
should be provided first. The new universalism welcomes private sector involvement in
supplying service providers with drugs and equipment, and encourages increased public
and private investment in generating the new drugs, equipment and vaccines that will
underpin long-term improvements in health. But it entrusts the public sector with the
fundamental responsibility of ensuring solidarity in financing health care for all. It further
calls for a strategic reorientation of ministries of health towards stewardship of the entire
system through participatory, fair and efficient regulation.

Countries approach WHO with concerns about health finance broadly defined, more
than on any other question. Our thinking in this area generally reflects this new universalism.
We are rapidly building internal capacity to learn about health finance and to respond
more effectively to questions concerning it.

Regaining our place at the centre of the health sector development agenda is a chal-
lenge for the whole of WHO; it is one reason why I have launched a project under the title
of Partnerships for Health Sector Development. The project will be working to advance
our strategic agenda on several fronts. It will work throughout the Organization to estab-
lish a health sector development perspective in all aspects of our work. It will also be
concerned to help to develop a more strategic approach to work with countries. In addi-
tion, the project will have a role in establishing more influential partnerships.

A MORE STRATEGIC APPROACH TO OUR WORK IN AND WITH

COUNTRIES

The financial resources for health lie overwhelmingly within countries. Responsibility
for success (or failure) thus lies ultimately with governments. Only a tiny fraction of re-
sources for health in low and middle income countries originates in the international
system – development banks, bilateral development assistance agencies, international
nongovernmental organizations, foundations and WHO. Health spending in low and mid-
dle income countries in 1994 totalled about $250 billion, of which only $2 or 3 billion was
from development assistance. We also need to recognize that WHO is not a donor agency.
Its prime resources are knowledge and people. In thinking about our relationships with
Member States, we need to think not just about what we spend but about what we do.



xvi The World Health Report 1999

We work for countries in two ways. We work in countries by establishing a direct pres-
ence to respond to national developmental needs. In this regard, it is essential that our in-
country presence is adequate for the tasks we need to undertake. We also work with the
entire community of countries, collectively or in groups, helping them to mobilize their
collective wisdom, knowledge and efforts in the production of norms and standards, sound
evidence and surveillance data. These are all international public goods which benefit all.

In allocating our resources to country-specific work, concentrating technical assistance
on countries with a shared strategic vision will enhance impact. We have a clear mandate
adopted by our Member States – and the World Health Assembly regularly votes recom-
mendations and policies which we are pursuing – so we should support related projects
and policies to which governments are committed, rather than attempting to impose an
outsider’s perspective.

Concentrating resources on poor countries or vulnerable groups without alternative
sources of finance will also amplify our impact. A recent World Bank review of what works
in development assistance – and of what fails – found strong support for these conclusions.
When development assistance was used to support governments with sound policies it
contributed significantly to economic growth and poverty reduction, particularly in poorer
countries. But when external actors pushed against the grain of weak national policies they
failed. The review further concluded that far too much development assistance has indeed
been wasted for just this reason.

If WHO is to make a difference the implication is clear: concentrate country-specific
technical assistance for health on countries whose policies reflect a shared vision of reach-
ing the poor and of efficiency in health systems development. But as a technical agency
committed to improve the health of the poor, we also need to focus on vulnerable populations
and do what we can to help to improve their health status.

The second modality for focusing our country efforts involves working with the entire
community of countries. The international community should avoid using its resources for
what individual countries can do for themselves. International resources should, instead,
concentrate on functions that require international collective action. These tasks include:
• global leadership and advocacy for health;
• generating and disseminating an evidence and information base for all countries to use;
• catalyzing effective global disease surveillance (as is currently done with influenza, to

take one important example);
• setting norms and standards;
• targeting specific global or regional health problems where the concerted action of coun-

tries is required (for example, eradication of poliomyelitis);
• helping to provide a voice for those whose health is neglected within their own country

or who are stateless;
• ensuring that critical research and development for the poor receives finance.

Each of these tasks involves working with the community of nations.
I wish to see a shift in the way WHO thinks and acts in its work with countries. Let us

reflect for a moment on what it will take for our Organization to enhance its contribution.
• WHO needs to be seen by governments and other agencies to have a sound under-

standing of sectoral needs and the political and institutional contexts in which they have
to be addressed.

• WHO needs to be a reliable source of high quality advice, and to act as a facilitator with
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a technically authoritative voice.
• WHO needs to possess up-to-date and relevant evidence, set relevant norms and stand-

ards, and be responsive to the needs of Member States.
• WHO should be able to serve as a broker and negotiator for better health – helping to

reconcile concerns and needs of Member States and external agencies that support the
health sector.

• WHO should be able to help to shape the rules of engagement between governments
and external agencies, as well as being able to use its own limited financial resources as
strategically as possible.

• WHO should be instrumental not only in raising international resources for health, but
also in placing health at the heart of the development agenda.

This is a tall order. But it is a clear and consistent message, one that comes from all our
international partners, and is a sound reminder for the renewal process.

FORGING MORE INFLUENTIAL PARTNERSHIPS

In approaching partnerships, we need to shift our strategic direction substantially. We
need to move from our traditional approach – which too often has favoured our own small-
scale projects – to one which gives more emphasis to strategic alliances. Alliances will allow
us both to learn from and to influence the thinking and spending of other international
actors; and they will allow us to shape what we do into a broader picture.

WHO is the lead agency in health. But we can lead more effectively when we link up
with others and agree on a division of labour and on ground rules for conducting our
relationships. In this way we can create real partnerships for the attainment of tangible
health outcomes.

WHO is in an ideal position to play a pivotal role in sector-wide approaches – and in
several countries it is already doing so. Agencies, development banks and Member States
are coming to realize the disadvantages of traditional development projects. They recog-
nize, as we do, that sectoral approaches offer a way of supporting health development that
strengthens national ownership and helps to build sustainable national systems.

Our thinking on sector-wide approaches is at an early stage. There are no blueprints to
show how they should be organized. But we will actively promote cooperation and joint
efforts with a number of our partners – in the United Nations family, civil society and the
private sector. We will do so among agencies and in our country work. Here are some of the
partnerships we have been working to strengthen:
• We have worked energetically during our year as chair of the cosponsors of UNAIDS,

supporting the work of achieving more common programme and budget planning.
• We have initiated a closer working relationship with the World Bank – not only on the

Roll Back Malaria project and the Tobacco Free Initiative, but also by engaging in a deeper
dialogue on policy issues, including in the follow-up of the Comprehensive Develop-
ment Framework put forward by the President of the Bank. We are likewise beginning
to intensify our efforts with the regional development banks.

• We have initiated common analyses with the International Monetary Fund. We will
share with the IMF our knowledge of the health sector, working with them in seeking to
avoid the harm that can occur to the social sectors during economic adjustments to
financial crises.

• We have developed working relations with the World Trade Organization. In addition to
contacts between our experts, I will be meeting the Director-General of WTO twice a
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year on a prepared agenda. We need to interact better with WTO to make sure that the
health dimension of trade and globalization is considered before and during – and not
only after – complex negotiations.

• We are strengthening our work with the Organization of African Unity by upgrading
our presence in Addis Ababa.

• We are updating and expanding our working relations with the European Union, an
increasingly important partner in health, not only in Europe but beyond.

• We need to work with our United Nations partners to help refine the purpose of the UN
Development Assistance Framework process, and develop a clear vision of how closer
coordination will be expressed in individual countries. Ideally, this will mean moving
towards the development of common policy positions on key sectoral issues, and draw-
ing other development partners into the process.

• In addition to governmental and intergovernmental partners, we are making progress
in building partnerships with nongovernmental organizations and the private sector.
We have had a number of round table meetings with industry. We are working closely
with the Global Forum on Health Research in their efforts to catalyze greater public and
private sector involvement in developing new products of relevance to the poor.
The initial focus is on a public/private partnership to produce a new generation of anti-
malarial drugs.

REPOSITIONING WHO FOR THE 21ST CENTURY

Helping to meet the health challenges facing the world through effectively implement-
ing our strategic themes requires changes in WHO. Much of my work in the past ten months,
and that of my colleagues, has attempted to reposition WHO internally to respond better
to external needs and demands. The key objectives we identified for structural change at
headquarters have either been reached or we are very close to reaching them.

The structure is flatter, and staff report to a competent and clearly mandated senior
management with clear priorities. There is more transparency through more open deci-
sion-making in a new Cabinet form of governance, where heads of the nine clusters of
departments meet on a weekly basis. We are moving with determination towards gender
parity. We have initiated a process of staff rotation and mobility. There is a new dialogue
with staff.

Some reforms need time. We wish to see the number of senior positions come down –
and they will. But in getting there we are fully respecting contracts and previous commit-
ments. We have reduced administrative costs. And we will go further. It is my ambition to
see to it that our administrative and programme reviews identify further scope for redirec-
tion of funds from administrative to technical activities.

Having spent ten months at WHO I feel I can say this: staff serving the United Nations
are hard-working people, often accepting workloads that many national civil servants would
turn down. These staff constitute our ultimate resource. Providing them with the tools,
skills and mandates to work effectively is the objective of our personnel policies, and I
believe we are beginning to see results.

Our work in this initial phase is about WHO renewal, and I wish to see this penetrate
everything we do: safeguarding what works, drawing on experience and knowledge, but
looking ahead to serve a world in dramatic change. The challenge now is to work better and
focus our efforts on where the return in health gains is greatest. In this we intend to draw
more heavily on the wisdom and experience of the WHO Executive Board and to create a
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shared vision and sense of direction with our country representatives. In February, for the
first time ever, we brought together all our country representatives to introduce them to the
change process and to learn from their experiences.

With structural changes at headquarters behind us, we are now engaging closely with
the regions. The regional offices are a major strength of WHO. Many United Nations agen-
cies are struggling to decentralize. WHO has already done it. Now the task is to make the
whole Organization pull together, pursuing a shared corporate strategy. Our target is “One
WHO” – aiming to make our contribution to better health outcomes for the populations we
are here to serve, through our own work and through our work in partnerships with others.

The purpose of our work is to improve people’s lives, reduce the burdens of disease and
poverty, and provide access to responsive health care for all. We must never lose this vision.
Thanks to the support of our Member States and the commitment of our staff, we are
beginning to see results on the ground. In my next message I look forward to reporting on
how we have made a difference and on the measurable improvements that have been
achieved as we move into a new century.

Gro Harlem Brundtland
Geneva

May 1999
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PART ONE

MAKING A DIFFERENCE

IN PEOPLE’S LIVES:

Achievements and Challenges

Part One begins, in Chapter 1, by reviewing the dramatic decline in mortal-
ity in the 20th century. Income growth and improved educational levels – and
consequent improvements in food intake and sanitation – have accounted for
part of the mortality decline; but access to new knowledge, drugs and vaccines
appears to have been substantially more important. The decline in mortality
has had far-reaching consequences for every aspect of life: fertility began a rapid
decline, populations are ageing and better health has contributed to the wide
diffusion of rapid economic growth.

Chapter 2 then turns to the double burden of disease that health systems of
the 21st century must address. One element of the double burden results, ironi-
cally, from the successes of the 20th century: as a consequence of the ageing of
populations, epidemics of noncommunicable disease and injury now drive the
demand for health resources. Meanwhile, not everyone has shared the benefits
of better health. Large inequalities persist in well-off countries, and as many as
a billion people still suffer heavily from conditions that are virtually unseen
among the non-poor. This unfinished agenda – the second element of the double
burden – is described, and the chapter shows that relatively inexpensive tools
exist for dealing with these problems.

xxi
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1

HEALTH AND DEVELOPMENT

IN THE 20TH CENTURY

The 20th century has seen a global transformation in human health unmatched in
history. The magnitude of this transformation can be illustrated by looking at the

example of Chile. By the mid-1990s, Chile had a per capita income of about US$ 4000
(adjusted for purchasing power of currency), i.e. it had a high average standard of living,
with an income level sufficient to provide its people with more than adequate food, shelter
and sanitation. Yet Chilean women today have a life expectancy of 79 years – perhaps 25
years more than women in a country with a similar income level in 1900 (and 46 years more
than Chilean women had in the early 1900s). This chapter briefly describes this 20th cen-
tury revolution in human health, then examines both its profound consequences for hu-
man demography and its contribution to the worldwide diffusion of rapid economic growth.

THE 20TH CENTURY REVOLUTION

IN HUMAN HEALTH

The steady improvement in life expectancy that began in Europe in the late 1900s con-
tinued virtually without interruption throughout the 20th century. In England and Wales
for example, life expectancy was around 40 years in the late 19th century; but by early in the
20th century it had risen to almost 50 years. Other countries experienced similar take-off
periods. In Europe these mostly occurred in the late 19th or early 20th century.

Economic historians and demographers debate the genesis of these increases in life
expectancy, but the increases appear to be at least partially linked to the economic changes
resulting from the agricultural and industrial revolutions. One aspect of economic change –
urbanization – actually affected health adversely by exposing an increasing proportion of
the population to crowded conditions, thereby facilitating the spread of infection. Some-
what more than counterbalancing this effect, though, were increases in nutrient intake and
improvements in sanitation and water supply resulting from higher income levels (1). Bet-
ter health and nutritional status were both a result and a cause of income growth. Although
northern Europeans had began immunizing against smallpox by early in the 19th century,
this was exceptional, and other specific knowledge and tools for improving health probably
played only a limited role in the minor health improvements of the 19th century (2). In
contrast, the 20th century health revolution appears to have resulted far more substantially
from the generation and application of new knowledge.
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Mortality rates in European countries continued their decline in the 20th century, and by
the second half of the century this mortality revolution had spread to the rest of the world.
The 20th century global revolution in health transformed – and is transforming – not only
the quality of individual lives, but also the demography of populations. These changed
health and demographic circumstances have themselves contributed to wide diffusion of
economic growth. This chapter overviews the health revolution and its demographic and
economic consequences, as well as looking at why it occurred. Chapter 2 then turns to the
epidemiological consequences of the health revolution that result from ageing populations,
and describes how the incompleteness of the health revolution has left perhaps a billion
people behind. Addressing this “double burden” is perhaps the central issue for health policy

for the 21st century.

THE PRECIPITOUS DECLINE IN MORTALITY

Whereas life expectancy in England and Wales varied
around an average of 40 years during the two centuries prior
to 1870, in the subsequent 125 years it almost doubled. Other
countries shared this pattern of improvement in the 20th
century, as Table 1.1 shows.

Chile, to continue with the example, provides an inter-
esting and well-documented case where the take-off in life
expectancy occurred well within this century. The life ex-
pectancy at birth for a Chilean female in 1910 was 33 years.
Today her life expectancy would be 78 years, an increase of
a remarkable 45 years. How has that made a difference in
the lives of Chilean women? Figure 1.1 quantifies one ob-
vious dimension of change: the probability that a Chilean
female would die before her fifth birthday has declined from
36% to 1.9%. Less obvious, perhaps, is that throughout
middle life death rates are far lower; she is now much less
likely to die as a young adult from tuberculosis or in child-

Table 1.1  Life expectancy at birth, selected countries, around
1910 and in 1998

Country Around 1910 1998
Males Females Males Females

Australia 56 60 75 81

Chile 29 33 72 78

England and Wales 49 53 75 80

Italy 46 47 75 81

Japan 43 43 77 83

New Zealanda 60 63 74 80

Norway 56 59 75 81

Sweden 57 59 76 81

United Statesb 49 53 73 80

a Excluding Maoris.
b Registration states only; includes District of Columbia.

Sources:  1910 data: Preston SH, Keyfitz N, Schoen R.  Causes of death: Life tables for national
populations. New York. and London, Seminar Press, 1972. For Australia:  Cumpston JHL (Lewis
MJ ed.)  Health and disease in Australia: A history. Department of Community Services and
Health, Canberra, AGPS, 1989.

1998 data: United Nations Population Division. World population prospects:  The 1998 revi-
sion. New York, United Nations, 1998.

Figure 1.1  Age distribution of deaths in Chile, females, 1909 and 1999 cohorts
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birth, or in middle age from cancer. Mirroring this mortality reduction – but less easily
quantified – are marked changes in her health-related quality of life. She will spend less
time in pregnancy and child-rearing. From an average of about 5.3 children at mid-century,
Chilean women’s fertility has dropped to its current level of 2.3 – barely above replacement
level. She will have fewer infections, less anaemia, greater strength and stature, and a quicker
mind. Her life is not only much longer, it is much healthier as well.

While Chile’s progress in this century has been exceptional, most low and middle in-
come countries have undergone (or are undergoing) a similar transformation of health and
mortality levels. Recent exceptions to these favourable trends occur in AIDS-ravaged parts
of Africa and, for a variety of reasons, among adult males in central and eastern Europe.

DEMOGRAPHIC TRANSITION

Although mortality declines have typically led to increases in population growth rates,
these increases prove temporary. Fertility decline accompanies or soon follows mortality
decline, bringing growth rates back to low levels. Figure 1.2 shows a half century of decline,
for each WHO Region, in total fertility rate (TFR) – the expected number of children a
woman would bear at the prevailing age-specific fertility rates. A TFR of a little over 2 rep-
resents a replacement level of fertility, i.e. a level that if maintained in the long run would
result neither in population growth nor decline.

At mid-century, fertility rates were extremely high in most countries of the world (with
the exception of the high income countries). TFRs of 6 were not uncommon. Figure 1.2
shows that every region except Africa has experienced sharp declines in fertility. And evi-
dence is mounting that the decline in Africa has now commenced.

Declining birth rates lead to stabilization in the size of the youngest age cohorts. Over
time these youths become middle-aged, while the younger cohorts remain about the same
size. Figure 1.3 provides a further example of change, with data illustrating the population
age distributions (pyramids) in WHO’s South-East Asia Region for 1950, 2000 and 2050.
After the rapid decline in fertility, age distributions change, but only slowly. If the South-
East Asia Region’s TFR remains at 2.9, its average population age will continue increasing
for decades to come.

The world today is perhaps somewhat past the halfway point of a two-century period
during which the demographic characteristics of the human
population will have been totally transformed. This trans-
formation (or demographic transition) entails a move from
very high birth and death rates to low ones; a move from
initially low population growth rates through a period of
high rates and a vast increase in total population then back
to low or zero growth rates; and a move from an age distri-
bution with numerous young and few elderly to one with
nearly equal numbers in most age groups. Enormous social,
economic and epidemiological changes follow the demo-
graphic transition, which is itself a consequence of the still-
ongoing revolution in mortality. Chapter 2 will point to the
epidemiological consequences of the demographic transi-
tion and the concluding section of this chapter will outline
possible economic consequences. This report simply notes
the great importance of these changes, rather than discuss-
ing them in any detail.

Figure 1.2  Declines in fertility by WHO Region, 1950 and 1998
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Figure 1.3  Distribution of the population of the South-East Asia Region, by age and sex, 1950, 2000
and 2050
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SOURCES OF MORTALITY DECLINE

Income improvements can lead to mortality reductions, and numerous studies have
attempted to quantify this effect. Analyses undertaken as background to this report, for
example, assessed for all countries the effects of national income on health outcomes dur-
ing the period 1952–1992. Figure 1.4 shows results from this analysis in curves relating the
infant mortality rate (IMR) to gross domestic product (GDP) per capita (adjusted for pur-
chasing power). Income increases do indeed correlate with mortality declines and there are
good reasons to believe that the relation is causal in both directions.

How much of the remarkable decline in infant mortality rates has resulted from income
growth during that period? The upper curve shows the income–mortality relation in 1952
and the lower one, for 1992, shows how much lower mortality rates had become by then
for any given level of income. Figure 1.4 suggests that however important income growth
may be, the changing relation between mortality and other factors (e.g. access to health technol-
ogy) is likely to be more important. Between 1952 and 1992, for example, per capita income
increased by about two thirds, on average, across the coun-
tries included in the analysis – from about $1530 to $2560.
The upper curve in Figure 1.4 shows that had the income–
mortality relation remained as it was in 1952, the IMR would
have declined from 144 to 116. In fact it declined to only 55.

Table 1.2 reports the results of an attempt to quantify the
relative importance of key determinants of mortality reduc-
tion. It draws on a statistical assessment of how the relation
has changed over time between various health indicators
and both income levels and average educational levels (of
adult females). The table reflects a decomposition of the
causes of improvement in health into three components:
increases in average income levels; improvements in aver-
age educational levels; and a favourable shift in the under-
lying curve. This favourable shift is ascribed to the generation

Table 1.2  Sources of mortality reduction, 1960–1990

Reduction Percentage contribution of gains in
Income Educational level Generation and

of adult females utilization of
new knowledge

Under-5 mortality rate 17 38 45

Female adult mortality rate 20 41 39

Male adult mortality rate 25 27 49

Female life expectancy at birth 19 32 49

Male life expectancy at birth 20 30 50

Total fertility rate 12 58 29

Note: The results are based on analysis of data from 115 low and middle income countries.

Source:  Wang J et al.  Measuring country performance on health:  Selected indicators for 115 coun-
tries. Washington DC, The World Bank, 1999 (Human Development Network, Health, Nutrition
and Population Series).

Note: Results are based on a cross-sectional time-series regression that relates, at 5-year intervals, the natural logarithm of IMR to the natural loga-
rithm of income, the square of the natural logarithm of income and indicator variables for time. Data sources are the same as for Annex Table 6.

Predicted IMR (at 1992 mean income) = 116

Figure 1.4  The role of improvements in income in reducing infant mortality rates
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and application of new knowledge. Other indicators of social welfare show a similarly modest
relation to income growth along with favourable time trends at any given level of income
(3). Much research remains to be done, however, in order to achieve a complete under-
standing of why the income–health relation has improved so much. Typically, half the gains
in health between 1952 and 1992 result from access to better technology. The remaining
gains result from movement along the curve (income improvements and, more impor-
tantly, better education). Figure 1.4 (which does not control for education changes) illus-
trates the magnitude of the effect of moving along the curve relative to shifts in the curve
(4,5). Higher levels of income and education affect health through a variety of mechanisms,
often involving many sectors of the economy. Box 1.1 outlines the main multisectoral de-
terminants of health.

The historical evidence points in the same direction. In some countries, many decades
of economic growth saw no change in health status (for example, England and Wales); in
Sweden the take-off in health occurred at about the same time as in Britain but economic
growth began three-quarters of a century later; and in India the take-off in life expectancy
preceded that for economic growth (2).

Shifting the curve and moving along the curve are, then, both sources of improvements in
health. Some countries lie far above the curve, i.e. their mortality rates are much higher
than would be predicted by their income. For these countries, joining the curve may be the
quickest way to improve health. Chapter 2 will illustrate the extent to which some of the
world’s most populous countries could make great health gains by joining the curve.

What conclusions can be drawn from this analysis? First and foremost, it is clear that

Box 1.1  The multisectoral determinants of health

Hungry children easily acquire dis-
eases, and easily die from the dis-
eases they do acquire. Dwellings
without sanitation provide fertile en-
vironments for transmission of intes-
tinal infections. Air dense with
particulates or acids destroys lungs,
and lives. Hopeless life circumstances
thrust young girls (and boys) into
prostitution with its attendant risks
of violence and sexually transmitted
diseases, including HIV/AIDS. Manu-
facturers of tobacco and alcohol
profit enormously from advertising
and promotion that spreads addic-
tion. Rapid growth in vehicular traf-
fic – often with untrained drivers on
unsafe roads – generates a rising toll
of injury. Poorly designed irrigation
projects create breeding grounds for
vectors of disease. The list could be
much extended, and it could be re-
phrased in terms of factors favorable
to health, but the point is clear: de-

terminants of health are truly
multisectoral.

An assessment commissioned for
WHO’s 1997 Ad Hoc Committee on
Health Research estimated the per-
centage of deaths, by region and glo-
bally, associated with each of ten risk
factors. It concluded that the follow-
ing risks contributed to global mortal-
ity in 1990:
• tobacco use – 6.0%;
• hypertension – 5.8%;
• inadequate water and sanitation –

5.3%.
• risky sexual activity – 2.2%;
• alcohol use – 1.5%;

Underlying most specific risks are
more general determinants of health
– income and education levels. The
effects of income and education op-
erate for the most part through influ-
encing risk (and being able to utilize
health services effectively). For exam-

ple, poorer societies may forego ex-
pensive mechanisms for cleaning pol-
luted air or water from factories, and
poorer households lack the resources
to purchase indoor sanitation or piped
water. Poorly educated individuals may
fail to observe basic hygiene or neglect
appropriate weaning practices for their
children; and they are increasingly the
population that smokes.  The effects of
education and income are indeed real
and quantitatively important, even
though only about half of health im-
provements in developing countries in
the period 1960–1990 result from
these factors.

If an important fraction of ill-health
results from poverty and low educa-
tional levels – or from their conse-
quences in inadequate food or
sanitation or other specific risks – then
ought the task of the health profes-
sional lie principally in addressing
these underlying problems? In one

sense the answer is surely yes: the
health community should measure
the effects on health of actions out-
side the health sector. It should en-
sure that these findings are
communicated, and are considered
in making policy choices. The mag-
nitude of the demonstrated effect of
girls’ education on health and fertil-
ity outcomes, for example, provides
a powerful argument for investing
in extension of educational access to
girls.

But the health community has
limited capacity for direct action out-
side the health sector – and limited
credibility.  It will make more of a dif-
ference if it focuses its energy, exper-
tise and resources on ensuring that
health systems efficiently deliver the
powerful interventions provided by
modern science.

Source:  Investing in health research and development. Report of the Ad Hoc Committee on Health Research Relating to Future Intervention Options. Geneva, World Health Organization, 1996
(document WHO/TDR/Gen/96.1).
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health system development is a key priority. The effects of economic growth on health,
while real, are relatively weak and likely to be slow in coming. Rather than waiting for
movement along the curve, countries should focus health system development on the task of
joining the curve or going beyond it to the point of best practice.

Second, in the medium to long term, shifting the curve will underpin health improve-
ments. The high income countries now commit vast sums (over US$ 55 billion per year) to
the research and development (R&D) efforts that will shift the curve favourably. But only a
fraction of that amount is directed to solving the particular problems of poor and disadvan-
taged people. Greater R&D commitments to such problems would be likely to pay off
enormously in improving health. Ensuring an adequate commitment to R&D is surely an
integral element of health system development.

There is every reason to expect, then, that focused investments by health systems on
specific problems of the poor can generate major short to medium term gains in health,
and that investment in R&D can sustain medium to long term gains. Such gains are of
immense intrinsic value. The association between income and health moreover suggests
that health investments may have an economic payoff as well. Supporting evidence for this
assertion is presented below. Indeed, rather than continuing to point to poverty as the root
cause of ill-health, decision-makers may come to focus on the two-way relationship be-
tween poverty and ill-health, identifying the latter as one of the root causes of poverty –
and one that is particularly amenable to public intervention.

HEALTH AND ECONOMIC PRODUCTIVITY

The global gains in health documented above constitute, arguably, humankind’s most
dramatic achievement. In our era it is possible for every individual to expect to live a long
and substantially disease-free life. This accomplishment transcends the need for economic
valuation. Health gains have intrinsic value. That said, two particular reasons exist for as-
sessing the economic consequences of better health:
• Understanding health’s economic role may help to understand the sources of another

of humankind’s great accomplishments of the 20th century – widespread rapid eco-
nomic growth. To the extent that better health has contributed to increased growth rates,
investing in health can become a tool of macroeconomic policy.

• Conquering poverty constitutes the central task for development policy at the begin-
ning of the 21st century. Despite rapid economic growth, over a billion humans still exist
in absolute, degrading poverty. Because ill-health traps people in poverty, sustained
investment in the health of the poor could provide a policy lever for alleviating persist-
ent poverty.

Research has begun to provide clearer evidence of the economic benefits of improving
health. But data sets underpinning the research – on characteristics of countries over time
or on large numbers of households within a country at a given time – rarely permit conclu-
sive determination of cause and effect. Conclusions drawn from the literature remain, there-
fore, suggestive rather than definitive. Those conclusions do, though, accord with common
sense: healthier people are more productive. Health differences have played a significant
role in determining why some countries have grown more rapidly than others, although
technological advances and physical capital accumulation may have been more important still.

What is the evidence? This section summarizes the literature by, first, reviewing cross-
country macroeconomic analyses, then by turning to microeconomic comparisons across
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households. It closes with a brief discussion of the multiple pathways through which better
health influences economic outcomes.

MACROECONOMIC EVIDENCE

Since publication of Adam Smith’s The wealth of nations over two centuries ago, econo-
mists have sought answers to the question of why some countries are wealthy and others
poor. Why have economic growth rates differed? The main empirical tool now used to
study economic growth is cross-country analysis of the relationship between economic
growth (typically measured in terms of the growth rate of per capita GDP) and a range of
variables believed to account for why growth rates differ (6,7). Among the factors being
explored are: levels and patterns of educational attainment (schooling); population growth,
density and age structure; natural resource abundance; personal and government saving
(investment rates); physical capital stock; economic policy, for example, the degree of trade
openness; the quality of public institutions; and geography, for example, the location and
climate of a country.

Recent research has added several specific health indicators to these factors, and looked
at the links between them and economic growth. There are direct links between economic
performance and health indicators such as life expectancy. Some variables, such as geogra-
phy and demography, indirectly link health with economic growth. Geography, particularly
tropical location, is highly correlated with disease burden, which in turn affects economic
performance (8). Demography, on the other hand, is determined in part by health status,
and has a direct effect on economic growth through the age structure of the population, in
particular the ratio of the working age to the total population.

A major result to emerge from recent research is that survival rates or life expectancy are
powerful predictors of income levels or of subsequent economic growth. The studies con-
sistently find a strong effect of health on economic levels or growth rates. Interestingly,
economic historians have concluded that perhaps 30% of the estimated per capita growth
rate in Britain between 1780 and 1979 was a result of improvement in health and nutri-
tional status (9). That figure lies within the range of estimates produced by cross-country
studies using data from the last 30 or 40 years (10).

Health improvements also influence economic growth through their impact on demog-
raphy. For example, in the 1940s, rapid improvements in health in East Asia provided a
catalyst for a demographic transition there. An initial decline in infant and child mortality
swelled the youth population, and somewhat later prompted a fall in fertility rates. These
asynchronous changes in mortality and fertility, which comprise the first phase of the de-
mographic transition, substantially altered East Asia’s age distribution. After a time lag, the
working-age population began growing much faster than the young dependent popula-
tion, temporarily creating a disproportionately high percentage of working-age adults. This
bulge in the age structure of the population created an opportunity for increased rates of
economic growth. By introducing these demographic considerations into an empirical model
of economic growth, analyses undertaken for the Asian Development Bank (ADB) were
able to show that East Asia’s changing demography can explain perhaps a third to half the
economic “miracle” experienced between 1965 and 1990 (11,12).

The ADB study cautions that although a “demographic gift” provides an opportunity for
increasing prosperity, it by no means guarantees such results. East Asia’s growth rates were
achieved because government and the private sector were able to mobilize this burgeoning
work force by successfully managing other economic opportunities. Adopting new indus-
trial technologies, investing in basic education and exploiting global markets allowed East
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Asia to realize the economic growth potential created by the demographic transition. The
next phase for East Asia will involve less favourable dependency ratios consequent to popu-
lation ageing. In contrast, both South Asia and Africa are now entering the period when
demographic factors can enhance growth prospects. Box 1.2 describes ongoing work as-
sessing linkages between health and income in the Americas.

Analysts are extending this research in several ways. One line of work, analysing the
effects of climate on income, concludes that countries in tropical regions suffer important
disadvantages relative to those in temperate zones. In addition to the effects of climate and
geography on soil quality, this work suggests that an important causal mechanism through
which this effect operates is the interaction of tropical climates and tropical diseases, par-
ticularly malaria which can have a significant cost in terms of economic performance (8).
Another line of analysis suggests that the interaction of exogenous demographic changes
with human and physical capital development can lead to a virtuous cycle of growth, ena-
bling a country to break free of a poverty trap (13).

MICROECONOMIC ANALYSIS

Unlike macroeconomic studies that compare the performance of countries over time,
microeconomic analyses study the link between health and the income of households and
individuals. Until recently, much of the microeconomic literature has dealt with the impact
of education and training on labour outcomes. Recent individual and household level studies
have, however, paid more attention to health (particularly nutritional aspects of health)
and are reaching increasingly consistent findings (14).

Several examples provide an indication of the results of this research. In Indonesia, men
with anaemia were found to be 20% less productive than men without it. In one of the few
experimental studies in the literature, the anaemic men were randomly assigned to one of
two groups in a clinical trial – they received either an iron supplement or a placebo. Those
who were initially anaemic and received the iron treatment increased their productivity
nearly to the levels of non-anaemic workers, and the productivity gains were large when
weighed against the costs of treatment. Thus the effects of improved health were found to
be greatest for the most vulnerable, that is, the poorest and those with the least education.
Box 1.3 provides more detail on another study, also from Indonesia and also involving an

Box 1.2 Assessment of the links between health and productivity: a PAHO initiative

In recent years, WHO Member
States in the Region of the Americas
have expressed interest in improv-
ing the understanding of linkages
between investments in health, eco-
nomic growth and poverty reduc-
tion. In response, a joint PAHO/
Inter-American Development Bank/
UNECLAC study has been initiated
aiming at elucidating relations be-
tween investments in health, eco-
nomic growth and household
productivity. Preliminary data from
Latin American and Caribbean coun-

tries show that growth in GDP is sta-
tistically associated with life expect-
ancy, as has been found in other
studies for a wider sample of countries.
Life expectancy at birth alone is one
of the strongest explanatory variables
of growth in GDP.

Estimates based on data from
Mexico throw some light on the
timeframe in which health affects eco-
nomic indicators. High life expectancy
at birth for males and females has an
economic impact 0–5 years later. The
impact of male life expectancy on the

economy is greater than that of female
life expectancy, probably because of
the higher level of economic activity
among males. The results suggest that
for any additional year of life expect-
ancy there will be an additional 1%
increase in GDP 15 years later. Similar
findings were observed for schooling.
In this case, the correlation between
female life expectancy and schooling
is greater than that for male life expect-
ancy, probably because of the larger
role that women play in child-rearing.

This work drew the implication for

economic policy that the relation-
ship between health improvement
variables and economic growth is
sufficiently significant in the long
term to justify sustained national
commitment to investing in health.
Continued work by PAHO – and its
collaborators – should further elu-
cidate these linkages at both the
household level and the national
level.

Contributed by the WHO Regional Office for the Americas/Pan American Health Organization.
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intervention. Here the intervention (introduction of user fees) resulted in lower levels of
nutritional status and productivity among those initially poor (15).

A careful statistical analysis of the effects of illness on wages and labour supply in Côte
d’Ivoire and Ghana found that wages were significantly lower, in both countries, for each
day of disability. Ill-health in the form of disability, in these poor communities, contributed
to their continuing poverty (16).

At the household level, it is also possible to measure directly the economic burden cre-
ated by particular diseases. Tuberculosis provides a relevant example. The economic costs of
tuberculosis are made up of two main elements. First, there are the direct costs of preven-
tion and treatment (drugs, health care provider fees, transport, and costs of subsistence at a
health centre). Second, there are the indirect costs of labour time lost because of illness.
Given these two components of cost, there are several ways in which tuberculosis affects
economic outcomes. Tuberculosis-related morbidity directly increases household and pub-
lic sector expenditures. It reduces labour inputs and can reduce human capital as a result of
declines in school attendance. In a case study of costs of improving tuberculosis control in
Thailand in 1995, the cost of treatment was estimated to be US$ 343 per case. The research-
ers also estimated the total indirect cost of lost productivity in Thailand as a result of mor-
bidity associated with treated and untreated cases of tuberculosis, amounting to $57 million.

PATHWAYS OF INFLUENCE

Delineating potential pathways of influence sheds light on health’s role within the larger
web of determinants of income levels and growth rates. A paper presented to the World
Health Assembly in 1952 foreshadowed much of the current work on understanding these
pathways (17).

Box 1.3  User fees, health outcomes and labour force participation in Indonesia: a two-year study

In an intervention study in Indo-
nesia – the Indonesian Resource
Mobilization Study (IRMS) – the ef-
fect of changes in prices of publicly
provided health services on labour
force participation was examined. In
the experiment, user fees at public
health centres were raised in ran-
domly selected test districts, while
fees were held constant (in real
terms) in neighbouring control dis-
tricts. A baseline household survey
was conducted at the end of 1991,
prior to the intervention, and the
same households, evenly divided
between those that were subjected
to the fee increase and those that
were not, were surveyed again two
years later. The experiment involved
6000 households in several districts
in each of two provinces. One of the
provinces was well-to-do and one

was poor. Equal numbers of control
and test households were selected
from each province.

Use of health care declined in test
areas, relative to controls, as did some
health status indicators. Using self-re-
ports about limitations in their ability
to perform activities of daily living –
such as walking 5 kilometres, carrying
a heavy load 20 metres, or having
spent a day in bed in the previous
month – the follow-up study in 1993
showed that the great majority of
those where prices had been raised
showed at least some ill effects. In
IRMS, higher prices are associated with
greater difficulty walking 5 kms, more
limitations on daily activities and more
days spent in bed. For example, both
men and women in the test districts
reported having had to spend an av-
erage of a third of a day in bed more

than the control group because of ill-
ness. But the effects were much greater
among the poor, among men over 40,
and among women in households
with low economic and educational
status. Men in the bottom quartile of
per capita income in the test areas re-
ported losing almost a full day more
of activity compared to the control
group.

Moreover, the follow-up study
showed significant declines in labour
force participation in the test area
among the more vulnerable groups.
Men in the over 40 age group had a
slight tendency to drop out of the la-
bour market in the test area. Among
all women in the survey, both in the
control and test groups, labour force
participation dropped from 50% to
46% between 1991 and 1993, but
there was a 7.3 percentage point dif-

ference between those in the test
and control groups, to the disadvan-
tage of those paying higher health
fees. In the test districts, labour force
participation for women with no
education fell 14%. Women over 40
were also likely to have high drop-
out rates from the labour market in
the areas where health costs had
gone up.

Wage rates for men were also af-
fected. While on average both test
and control groups increased their
nominal wages by 30% in the two
years, the increase came 15% sooner
in the control areas. The compara-
tive slippage in the test areas was
particularly great for older workers,
whose health is presumably a
greater factor in their work perform-
ance.

Source:  Dow WH et al. Health care prices, health and labor outcomes: Experimental evidence. Santa Monica CA,  RAND, 1997 (unpublished paper).
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There is evidence that adult health depends in part on child health and itself directly
influences labour productivity. Per capita income is defined as the level of income divided
by total population. Clearly, the total population consists of economic dependents as well
as the economically active. Improved adult health will improve the dependency ratio both
by reducing mortality among the economically active and by reducing premature retire-
ment that results from illness (18), and this ratio changes as a result of demographic transi-
tion ( see Figure 1.5, upper part). In Jamaica, for example, individuals with chronic disease
were found to be more likely to retire than those who are healthy (19). Better adult health
directly affects productivity by increasing work output and reducing absenteeism. Less ob-
viously, geographically specific diseases – onchocerciasis (river blindness) in West Africa is
an example – deny communities access to valuable land or productive resources. And high
levels of illness in a community may weaken links to the global economy (20) – links that
through the movement of ideas, goods and capital help create the conditions for more
rapid growth (see Figure 1.5, lower part).

Investments both in physical capital and in education underpin labour productivity. A
rapidly growing literature documents the effects of ill-health on children’s enrolment, learn-
ing and attendance rates in school. Many of the conditions affecting schoolchildren (e.g.
intestinal worm infections and micronutrient deficiencies) respond to inexpensive but ef-
fective interventions. Recent studies in the psychological literature point to steady, long-
term gains during the 20th century in the general intellectual ability of the populations of
the high income countries (where data were available to generate trends). One suggested
determinant of this trend lies in improved health and nutritional status (21).

The ADB’s studies on Asia point strongly to the effect of better health on capital forma-
tion. Expectations of a longer life appear to stimulate savings.

Economists should never forget the intrinsic value of health – or that today’s health
systems have the tools to vastly improve the welfare of the poor at modest cost. But neither
should health professionals forget an important message for presidents and finance minis-
ters: investing in health accelerates economic growth and is one of the very few viable
approaches to rolling back poverty.

Figure 1.5  Links between health and income
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2

THE DOUBLE BURDEN:

EMERGING EPIDEMICS

AND PERSISTENT PROBLEMS

The 20th century revolution in health – and the consequent demographic transi-
tion – lead inexorably to major changes in the pattern of disease. This epidemio-

logical transition results in a major shift in causes of death and disability from infectious
diseases to noncommunicable diseases (1).

As a result of the epidemiological transition, to continue the example of Chile presented
in Chapter 1, the distribution of causes of death in 1999 differs markedly from the distribu-
tion of causes of death in 1909, as shown in Figure 2.1 (2). Not only have the major causes
of death changed, but the average age of death has been steadily rising. The resulting new
epidemics of noncommunicable disease and injuries challenge the finances and capacities
of health systems.

Despite the long list of successes in health achieved globally during the 20th century,
the balance sheet is indelibly stained by the avoidable burden of disease and malnutrition
that the world’s disadvantaged populations continue to bear. Some analysts have charac-
terized a world of incomplete epidemiological transition, in which epidemiologically polar-
ized sub-populations have been left behind (3). Reducing the burden of that inequality is a
priority in international health. Furthermore, it can be done – the means already exist.

Figure 2.1  Distribution of deaths by cause for two cohorts from Chile, 1909 and 1999
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Sources:  1909 data: Preston SH, Keyfitz N, Schoen R. Causes of death: Life tables for national populations. New York and London, Seminar Press, 1972.
1999 data:  Estimates based on data from the WHO Mortality Database.
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Health policy-makers in the early decades of the 21st century will thus need to address
a double burden of disease: first, the emerging epidemics of noncommunicable diseases
and injuries, which are becoming more prevalent in industrialized and developing coun-
tries alike, and second, some major infectious diseases which survived the 20th century –
part of the unfinished health agenda. This chapter describes this double burden of disease.
It points to the availability of cost-effective interventions that make it possible to complete
substantially the unfinished agenda in the first decade of the 21st century. Health systems
development – discussed in the next chapter – must focus on delivering these interventions
for the poor.

EMERGING EPIDEMICS OF

NONCOMMUNICABLE DISEASES AND INJURIES

The next two decades will see dramatic changes in the health needs of the world’s
populations. In the developing regions, noncommunicable diseases such as depression
and heart disease are fast replacing the traditional enemies, in particular infectious diseases
and malnutrition, as the leading causes of disability and premature death. Injuries, both
intentional and unintentional, are also growing in importance and by 2020 could rival in-
fectious diseases worldwide as a source of ill-health (1). The rapidity of change will pose
serious challenges to health care systems and force difficult decisions about the allocation
of scarce resources.

To provide a valid basis for such difficult health policy decisions, there is a great need for
the development of reliable and consistent data on the health status of populations world-
wide. Further, as The world health report has argued before (4,5), a new approach to measur-
ing health status needs to be implemented, one that quantifies not merely the number of

Figure 2.2   The emerging challenges: DALYs attributable to noncommunicable diseases in low and middle income countries,
estimates for 1998
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Source: Annex Table 3.

Bipolar depression
11%

Alcohol dependence
10%

Psychoses
9%

Obsessive-compulsive
disorders

8%

Other neuropsychiatric
24%

Unipolar
major depression

38%

Inflammatory
heart disease

8%

Other cardiovascular
23% Rheumatic

heart disease
5%

Ischaemic
heart disease

35%

Stroke
29%

Stomach
11%

Lung
12%

Other
cancers

53%
Leukaemia

6%

Liver
12%

Breast
6%

Other diseases
59%

Injuries
16%

Neuropsychiatric
conditions

10%

Cancers
5%

Cardiovascular
diseases

10%



The Double Burden: Emerging Epidemics and Persistent Problems 15

deaths but also the impact of premature death and disability on populations, and which
combines them into a single unit of measurement. Several such measures have been devel-
oped in different countries, many of them being variants of the so-called Quality-Adjusted
Life Year (QALY), which is principally used to measure gains from interventions. In con-
trast, the Disability-Adjusted Life Year (DALY) is a measure of the burden of disease.

DALYs express years of life lost to premature death and years lived with a disability,
adjusted for the severity of the disability. One DALY is one lost year of healthy life. A “prema-
ture” death is defined as one that occurs before the age to which the dying person could
have expected to survive if he or she was a member of a standardized model population
with a life expectancy at birth equal to that of the world’s longest-surviving population,
Japan. Disease burden is, in effect, the gap between a population’s actual health status and
some reference status.

The initial assessment of global disease burden using DALYs was prepared in 1993 for
the World Bank (6) in collaboration with WHO. Subsequently revisions and extensive docu-
mentation of disease burden for the year 1990 have been published (1). In this report,
disease burden has been quantified using “standard DALYs”, calculated according to the
methods described in earlier work on the burden of disease (1). This report provides new
estimates of disease burden for the year 1998.

NONCOMMUNICABLE DISEASES

In 1998, an estimated 43% of all DALYs globally were attributable to noncommunicable
diseases. In low and middle income countries the figure was 39%, while in high income
countries it was 81%. Among these diseases, the following took a particularly heavy toll
(see Figure 2.2):
• neuropsychiatric conditions, accounting for 10% of the burden of disease measured in

DALYs in low and middle income countries and 23% of DALYs in high income coun-
tries;

• cardiovascular diseases, responsible for 10% of DALYs in low and middle income coun-
tries and 18% of DALYs in high income countries;

• malignant neoplasms (cancers), which caused 5% of DALYs in low and middle income
countries and 15% in high income countries.

One of the most surprising results of using a measure of disease burden which incorpo-
rates time lived with disability is the magnitude it ascribes to the burden of neuropsychiat-
ric conditions. Because of the limited mortality consequences, this burden was previously
underestimated. As shown in Box 2.1, a large proportion of the burden of disease resulting
from neuropsychiatric conditions is attributable to unipolar major depression, which was
the leading cause of disability globally in 1990. The disease burden resulting from depres-
sion is estimated to be increasing both in developing and developed regions. Alcohol use is
also quantified as a major cause of disease burden, particularly for adult men. It is the
leading cause of disability for men in the developed regions and the fourth leading cause in
developing regions.

These findings also highlight the “hidden epidemic of cardiovascular disease” (7). Within
cardiovascular diseases (CVD), which collectively are responsible for about one in eight
DALYs globally, ischaemic heart disease and cerebrovascular disease (stroke) are the most
significant conditions. It has been estimated that ischaemic heart disease will be the largest
single cause of disease burden globally by the year 2020 (1). Box 2.2 discusses in more detail
the nature of cardiovascular diseases in the Eastern Mediterranean Region. Substantive



16 The World Health Report 1999

evidence suggests that current programmes for CVD risk factor prevention and low-cost
case management offer feasible, cost-effective ways to reduce CVD mortality and disability
in populations both in developed and developing countries (8). Implementation of such
programmes should be a priority for health policy-makers as the burden of CVD rises in all
socioeconomic groups and inflicts major human and economic costs on societies.

The third largest cause of disease burden within noncommunicable conditions is can-
cer. Cancers are responsible for a large proportion of years of life lost and years lived with
disability. Among cancers, the most significant cause of disease burden is lung cancer, which
is projected to become ever more prevalent over the next few decades, if current smoking
trends continue. Tobacco is a major risk factor for several other noncommunicable diseases
as well. As discussed in detail in Chapter 5, tobacco control is one of the major public health
priorities for the 21st century.

Noncommunicable diseases are expected to account for an increasing share of disease
burden, rising from 43% in 1998 to 73% by 2020, assuming a continuation of recent down-
ward trends in overall mortality (which have yet to be realized in China and elsewhere) (9).
The expected increase is likely to be particularly rapid in developing countries. In India,
deaths from noncommunicable causes are projected to almost double from about 4.5 mil-
lion in 1998 to about 8 million a year in 2020.

The steep projected increase in the burden of noncommunicable diseases worldwide –
the epidemiological transition – is largely driven by population ageing, augmented by the
rapidly increasing numbers of people who are at present exposed to tobacco and other risk
factors, such as obesity, physical inactivity and heavy alcohol consumption. This increase in
noncommunicable diseases induced by changes in age distribution poses significant prob-
lems. Health systems must adjust to deal effectively and efficiently with the globally chang-

Box 2.1 The rising burden of neuropsychiatric disorders

Disease priorities change dramati-
cally as measurement of disease bur-
den shifts from simple mortality
indicators to indicators that incorpo-
rate disability. Neuropsychiatric con-
ditions have been ignored for a long
time as they are absent from cause
of death lists. However, when disease
burden measurement includes time
lived with a disability, several of the
neuropsychiatric disorders become
leading causes of disease burden
worldwide.

Annex Table 3 reports that 11% of
the global burden of disease in 1998
was attributable to neuropsychiatric
conditions; in high income countries,
one out of every four DALYs was lost
to a neuropsychiatric condition,
while in low and middle income
countries this group of conditions
was responsible for one out of ten
DALYs.

Of the ten leading causes of disease
burden in young adults (in the 15–44
year age group) four were neuropsy-
chiatric conditions. More specifically,
unipolar major depression was the
fourth leading cause of overall disease
burden in 1990, while in adults aged
15–44 years it was the leading cause

of DALYs, both in high income and in
low and middle income countries. Al-
cohol dependence, bipolar disorder,
and schizophrenia were among the
leading causes of disease burden in
this age group in 1998.

Great attention needs to be paid to
the growing needs of populations in

the area of mental health. As shown
in the table, neuropsychiatric condi-
tions are among the leading causes
of disability and burden. Psychiatric
disorders are frequently a consider-
able drain on health resources as a
consequence of being misunder-
stood, misdiagnosed or improperly
treated. With proper budgetary
planning and allocation of resources,
introducing an effective mental
health programme into primary
health care can reduce overall health
costs. Mental health care, unlike
many other areas of health, does not
generally demand costly technol-
ogy; rather, it requires the sensitive
deployment of personnel who have
been properly trained in the use of
relatively inexpensive drugs and
psychological support skills on an
outpatient basis.

Rank in cause-list

Disease or injury World High Low and
income middle income

countries countries

Unipolar major depression 4 2 4
Alcohol dependence 17 4 20
Bipolar disorder 18 14 19
Psychoses 22 12 24
Obsessive-compulsive disorder 28 18 27
Dementia 33 9 41
Drug dependence 41 17 45
Panic disorder 44 29 48
Epilepsy 47 34 46

Source:  Annex Table 3.

Rank of selected conditions among all causes of disease burden,
estimates for 1998
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ing nature of illness, and health policy-makers will be challenged to find the most cost-
effective uses of their limited resources to control the rising epidemics of noncommunicable
diseases. In contrast to the limited number of conditions responsible for most of the excess
disease burden among the poor, policy-makers will need to develop systems capable of
responding to an enormous variety of conditions as the epidemiological transition ma-
tures.

At the same time, health policy-makers will need to respond to the unexpectedly per-
sistent inequalities in health status within countries. This is a problem that affects disadvan-
taged populations in developed and developing countries alike. Traditionally, the focus of
global health policy has been on the less developed nations. Recent studies have revealed
surprisingly large inequalities within developed nations, and they highlight the need for
policies that focus on disadvantaged populations throughout the world. Box 2.3 summa-
rizes some of the findings of national studies on inequalities in the USA and the UK.

INJURIES

Injuries, intentional and unintentional, are a large and neglected health problem in all
regions, accounting for 16% of the global burden of disease in 1998. Figure 2.3 shows the
major categories of injuries responsible for most of the burden. Road traffic accidents were
the ninth leading cause of disease burden globally in 1998, fifth in the high income coun-
tries and tenth in the low and middle income countries. For adult men aged 15–44, road
traffic accidents are the biggest cause of ill-health and premature death worldwide, and the
second biggest in developing countries. The burden from road traffic accidents is projected
to increase globally, and particularly in developing countries. In sub-Saharan Africa, partly
because of the projected reduction of the burden from infectious diseases, injuries (prima-
rily road traffic accidents, war and violence) are expected to account for a large proportion
of ill-health.

Recent figures for homicides, suicides and traffic accident deaths for countries in the
Americas show that these rank as the main causes of death and disability. Every year, close
to 120 000 people are killed, 55 000 commit suicide, and 126 000 die in traffic accidents
in the Americas (10). At least 12 countries have homicide rates above 10 per 100 000
inhabitants.

Box 2.2 Cardiovascular diseases in the Eastern Mediterranean

The countries of the Eastern Medi-
terranean are going through an epi-
demiological transition, leaving
many of them with the double bur-
den of infectious and noncommuni-
cable diseases. The ageing of the
population, progressive urbaniza-
tion, and changes in nutritional hab-
its and lifestyles all contribute to the
occurrence of cardiovascular dis-
eases.

Although age-specific mortality
rates are declining, the risk factors for

cardiovascular diseases are more
prevalent than before. Diets have a
higher fat content; there are over 17
million people with diabetes and a fur-
ther 17 million with impaired glucose
tolerance; smoking is widespread es-
pecially among younger people; and
physical activity is insufficient. Preven-
tion has the potential to reduce mor-
tality further.

Mortality data are inadequate in
many countries of the Eastern Medi-
terranean, but available information

shows that coronary heart disease is
increasing as a cause of hospital ad-
mission and is being seen at younger
ages than before. Hypertension has
been reported to affect more than
20% of adults, but it is estimated that
more than half of the cases are not di-
agnosed.

Community-based intervention
programmes have been shown to be
effective in promoting healthy life-
styles and reducing the incidence of
cardiovascular diseases. WHO is there-

fore working with countries to es-
tablish pilot projects to provide in-
formation on risk factors and to
promote healthy lifestyles with re-
gard to tobacco use, diet and physi-
cal activity. Special emphasis is
placed on inculcating good habits in
children and adolescents. Efforts are
made to involve local groups and
community decision-makers, so as
to mobilize the community and en-
sure that people are able to follow
healthier lifestyles.

Contributed by the WHO Regional Office for the Eastern Mediterranean.
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Violence and self-inflicted injuries (including suicide) are a major public health concern
because of their increasing significance within the global disease burden. Injuries primarily
affect the younger age groups and often result in disabling conditions. In higher income
countries, road traffic accidents and self-inflicted injuries were among the ten leading causes
of disease burden in 1998 as measured in DALYs. In less developed countries, road traffic
accidents were the most significant cause of injuries, ranking eleventh among the most
important causes of lost years of healthy life. War, violence and self-inflicted injuries were
all among the leading twenty causes of such loss in those countries. Intentional injuries
primarily affect young adults, with males in the age group of 15–34 years bearing a particu-
larly large proportion of the burden.

Domestic violence, especially against women, is not always reflected in physical injury
but may be apparent in psychological sequelae. Traditionally, violence has been classified as
intentional injury. While it is clearly important to recognize violence as a cause of injury,

Box 2.3 Health inequalities in the USA and the UK

The use of national life expectancy
at birth as a measure of health and
well-being of a population places
the United States among the better-
off countries. National life expect-
ancy has been rising steadily for both
men and women in the last half of
the century.  National life expectancy
is an aggregate measure and masks
the remarkable variation that is ob-
served within the nation. The results
from the on-going study on the bur-
den of disease and injury in the USA
have shown that at the county level,
the range in life expectancy is simi-
lar to the range observed across all
countries. The range in life expect-

ancy between females in Stearns, Min-
nesota and males in Bennett, Jackson,
Mellette, Shannon, Todd and
Washabaugh counties, South Dakota,
is 22.48 years. This range becomes
even wider – 41.3 years – when race-
specific life expectancy across counties
is calculated. This difference of 41.3
years corresponds to 90% of the glo-
bal range from the population with the
lowest life expectancy (males in Sierra
Leone) to the population with the
highest (females in Japan).

The USA has been reasonably suc-
cessful at reducing the inequalities in
absolute terms (not relative terms) in
child and adolescent mortality as com-

pared to the range in mortality ob-
served between the established mar-
ket economies and sub-Saharan Africa.
On the other hand, the USA has been
much less successful in reducing in-
equalities in adult male and to a lesser
but substantial extent adult female
mortality. While the focus of most pub-
lic health analysis remains health con-
ditions in children and the elderly, the
largest inequalities in the USA relative
to the rest of the world are found in
adult male and adult female health
conditions.

Large health inequalities have also
been reported in the UK. Last year an
independent inquiry set up by the Brit-

ish government reviewed the evi-
dence on inequalities in health in
England. The report published in No-
vember 1998 states that although
average mortality rates have fallen
in the last 50 years, unacceptable
inequalities in health have persisted.

The report identified three crucial
approaches: all policies likely to have
an impact on health should be
evaluated in terms of their impact
on health inequalities; a high prior-
ity should be given to the health of
families with children; and further
steps should be taken to reduce in-
come inequalities and improve the
living standards of poor households.

Sources: Murray CJL et al. US patterns of mortality by county and race: 1965--1994. Cambridge MA, Harvard Center for Population and Development
Studies, 1998 (US Burden of Disease and Injury Monograph Series).
Report of the Independent Inquiry into Inequalities in Health. London, The Stationery Office, 1998.

Figure 2.3  The emerging challenges: DALYs attributable to injuries in low and middle income countries,
estimates for 1998
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particularly among women where the connection may not always be evident, the health
consequences also need to be understood. So too does the different nature of the violence
experienced by men, women and children.

Globally, injuries are responsible for one in six years lived with disability. Injuries have,
nevertheless, often been a neglected area of public health policy. More attention there-
fore needs to be focused on dealing with the growing problem of injuries – through more
comprehensive prevention, improved emergency and treatment services, and better
rehabilitation.

PERSISTENT PROBLEMS OF

INFECTIOUS DISEASES AND MATERNAL

AND CHILD DISABILITY AND MORTALITY

Despite the extraordinary advances of the 20th century, a significant component of the
burden of illness globally still remains attributable to infectious diseases, undernutrition
and complications of childbirth. These conditions are primarily concentrated in the poorest
countries, and within those countries they disproportionately afflict populations that are
living in poverty. The residual concentration of infectious diseases afflicting the poor is truly
an avoidable burden, because inexpensive and effective tools exist to deal with much of it.
In fact, it mostly results from relatively few conditions.

The disproportionate share of the burden of disease on the poor is demonstrated in
Table 2.1 and Figure 2.4, based on analyses reported in Annex Table 7. Within countries, the
disadvantaged fare much worse as measured by several health indicators than the better-
off. Those living in absolute poverty, compared with those who are not poor, are estimated
to have a five times higher probability of death between birth and the age of 5 years, and a
2.5 times higher probability of death between the ages of 15 and 59 years. Overall, the poor
fare worse than the better-off in society on all health indicators studied. Figure 2.4 demon-
strates the distinctly different distributions across countries of health indicators for the poor
and the non-poor. It clearly shows that the non-poor have a much higher overall health
level than the poor.

These data illustrate another critical point. Some countries attain far better health con-
ditions for their poor people than others. Poor children in China have less than a third of
the risk of dying before their fifth birthday than comparably poor children in the United

Table 2.1  Health status of the poor versus the non-poor in selected countries, around 1990

Country Percentage of Probability of dying per 1000 Prevalence of
population between birth between ages 15 tuberculosis
in absolute and age 5, females and 59, females

povertya Non-poor Poor:non-poor Non-poor Poor:non-poor Non-poor Poor:non-poor
ratio ratio ratio

Aggregate b 38 4.8 92 4.3 23 2.6

Chile 15 7 8.3 34 12.3 2 8.0
China 22 28 6.6 35 11.0 13 3.8
Ecuador 8 45 4.9 107 4.4 25 1.8
India 53 40 4.3 84 3.7 28 2.5
Kenya 50 41 3.8 131 3.8 20 2.6
Malaysia 6 10 15.0 99 5.1 13 3.2

a Poverty is defined as income per capita of less than or equal to $1 per day, expressed in dollars adjusted for purchasing power.
b The aggregate estimate refers to all countries listed in Annex Table 7.
See Explanatory Notes to the Statistical Annex for an explanation of the methods used to derive the estimates.
Source:  Annex Table 7.
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Republic of Tanzania. Poverty is not an insurmountable barrier to better health when poli-
cies are right. This further illustrates that much of the burden on the poor is unnecessary.

THE UNFINISHED AGENDA

The populations of developing countries and particularly the disadvantaged groups within
those countries remain in the early stages of the epidemiological transition, where infec-
tious diseases are still the major cause of death. Figure 2.5 depicts the distribution of deaths
in low and middle income countries in 1998. It illustrates the five major childhood condi-
tions which are responsible for 21% of all deaths in low and middle income countries:
diarrhoea, acute respiratory infections, malaria, measles and perinatal conditions. Almost
all DALYs from these five conditions occur in developing countries. Less than 1% are reg-
istered in high income countries. It is noteworthy that most of the DALYs among infants
and young children are attributable to a limited number of conditions for which either
preventive or curative interventions exist. This report will argue, in Chapter 3, that a priority
for health systems development is to achieve effective delivery of these interventions, which
are delineated below.

Immunization programmes have yielded the most significant changes in child health in
the last few decades. Although some vaccines represent the most cost-effective public health
intervention of all, the world does not use them enough. At least 2 million children still die
each year from diseases for which vaccines are available at low cost. Similarly, for diarrhoeal
disease, there exists a simple, inexpensive and effective intervention: oral rehydration therapy.
Diarrhoeal diseases and pneumonia together account for a high proportion of deaths of
children in developing countries. In several developing countries, therefore, diarrhoeal dis-
ease control programmes have been merged with a simplified approach, promoted by WHO,
to detecting acute respiratory infections (primarily pneumonia).

In adults, maternal conditions, HIV/AIDS and tuberculosis are the three major causes of
disease burden in developing regions, as depicted in Figure 2.5. Together, they accounted
for 7% of all DALYs in 1998. Among maternal conditions, obstructed labour, sepsis and
unsafe abortion were among the ten leading causes of death and disability among women
aged 15–44 years in developing countries in 1998. The burden of maternal conditions has
been hard to quantify because of the lack of reliable data. But it is a major public health
problem and represents a major and unnecessary burden for which policy-makers should
increasingly be held accountable.

Figure 2.4  Distribution of the probability of death, selected countries, around 1990
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THE PERSISTING AND EVOLVING CHALLENGES

Despite the successful eradication of smallpox and the control of several infectious dis-
eases in the 20th century, there remain some significant threats that are particularly chal-
lenging because of the changing nature of the disease pattern and the ways it manifests
itself in populations. A clear example is malaria. Public health efforts in the last four dec-
ades have been remarkably effective in reducing the burden of malaria in South-East Asia
and Latin America. Despite this achievement, malaria remains a major public health prob-
lem, particularly in Africa (see Annex Table 8). Malaria has been named as one of WHO’s
top priorities. Chapter 4 provides a detailed overview of the problem and the WHO ap-
proach to it.

Malaria, along with HIV/AIDS and tuberculosis, can be classified among a group of
diseases for which control efforts are being jeopardized by microbial evolution. This prob-
lem is described in Box 2.4. Figure 2.5 demonstrates that a large proportion of the deaths
occurring between the ages of 15 and 59 years in low and middle income countries can be
attributed to HIV and tuberculosis. Effective and cost-effective strategies for controlling
tuberculosis exist; but standard treatment regimens require six or more months of chemo-
therapy and rely on well-organized services to achieve high rates of adherence. The inter-
action of HIV and tuberculosis is also an important public health matter, as individuals who
are infected with both are more likely to die from tuberculosis than from other infections.
During the period of active tuberculosis infection, they may transmit the infection to previ-
ously uninfected contacts. Because HIV infection is projected to increase over the coming
decade, the burden from tuberculosis may also increase unless there are energetic efforts to
extend the reach of existing control measures with proven effectiveness and cost-effective-

Figure 2.5  DALYs attributable to conditions in the unfinished agenda in low and middle income
countries, estimates for 1998
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ness, as well as to invest in the development of new tools for tuberculosis control. The
tuberculosis situation in the Western Pacific Region is described in Box 2.5.

The challenge posed by these persisting and evolving conditions is that tools to control
them have either not been developed or, if available, are not used effectively or, in some
cases, are becoming increasingly ineffective (11). As examined in more detail in Box 2.4,
antimicrobial resistance is a worrying phenomenon since it could have great adverse effects
on the control and treatment of diseases such as pneumonia, tuberculosis and malaria.
These conditions emphasize the need, as discussed further in Chapter 3, for health systems
to invest in research and development strategies to come up with cost-effective tools to
control the remaining threats from infectious diseases.

Increases in international air travel, trade – particularly the food trade – and tourism
mean that disease-producing organisms, the deadly as well as the commonplace, can be
transported rapidly from one continent to another (4). This trend may threaten interna-
tional public health security, although so far the consequences have remained quantita-
tively unimportant. To counter any such threat, the global surveillance of infectious diseases
is being improved through an international information network. This should make it pos-
sible to recognize outbreaks faster.

THE AVOIDABLE BURDEN OF DISEASE

The most significant fact about the unnecessary burden is that it is concentrated on a
few conditions, most of which are avoidable. There are many vaccines, drugs and clinical
algorithms that if employed globally would lead to a dramatic reduction in the burden of
infectious diseases. Figure 2.6 illustrates the links between infant mortality rates and per
capita income in some of the most populous low and middle income countries. The coun-
tries that are above the curve in 1990 are low and middle income countries which had a
higher infant mortality rate than expected, given their average income per capita. Their
distance above the curve indicates potential reductions in mortality, i.e. the gains that would

Source:  Harrison PF, Lederberg J (eds). Antimicrobial resistance: Issues and options. Institute of Medicine. Washington DC, National Academy Press, 1998.

Box 2.4 Microbial evolution – the continually changing threat of infectious disease

Resistance of disease-causing or-
ganisms to antimicrobial drugs and
other agents has become a great
public health concern worldwide. It
is having a deadly impact on the
control of diseases such as tubercu-
losis, malaria, cholera, dysentery and
pneumonia.

Antimicrobial resistance is not a
new, nor a surprising problem, but it
has worsened in the last decade. All
bacteria possess an inherent flexibil-
ity that enables them, sooner or later,
to evolve genes that render them
resistant to any antimicrobial. By kill-
ing susceptible bacteria, an antimi-
crobial provides selective pressures

that favour overgrowth of bacteria
carrying a gene that confers resist-
ance. The continuous use of antimi-
crobial agents encourages the
multiplication and spread of resist-
ant strains.

The result is that drugs which cost
tens of millions of dollars to produce,
and take perhaps 10 years to reach
the market, are only effective for a
limited time period. Examples of dis-
eases whose agents have demon-
strated drug resistance include
tuberculosis, malaria, gonorrhoea
and typhoid fever.

In the case of tuberculosis, poor
prescribing practices or poor patient

compliance with treatment have led
to the development of strains of
Mycobacterium tuberculosis which are
resistant to the available drugs. Malaria
presents a double resistance problem:
resistance of the Plasmodium parasites,
which cause the disease, to antimalar-
ial drugs; and resistance of the Anoph-
eles mosquitoes, the vectors of the
disease, to insecticides. Pneumococci
and Haemophilus influenzae, the most
common bacteria causing acute res-
piratory infections in children, are be-
coming more resistant to drugs. More
than 90% of Staphylococcus aureus
strains and about 40% of pneumo-
cocci strains are resistant to penicillin.

In the USA, antibiotic-resistant bac-
teria generate costs of a minimum
of $4 billion to $5 billion yearly; these
costs are likely to be much higher in
developing countries.

Answering questions concerning
the use of antibiotics in food produc-
tion, emphasizing ways to prolong
the effectiveness of existing antibi-
otics, pursuing key areas of basic
research and seeking incentives
for developing new antibiotics, and
exploring legal and regulatory
mechanisms in key areas of need are
priorities that need to be addressed
by policy-makers.
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result from their joining the curve. That the infant mortality rate in low and middle income
countries is higher in the most populous countries suggests the importance of focused
international assistance. Health systems need to provide the existing, cost-effective inter-
ventions to these populations so that the countries that are currently lagging behind can
join the curve.

Immunization is the greatest public health success story in history (12). The basic vaccines
are available to combat the six major diseases in children (measles, tetanus, pertussis, tu-
berculosis, poliomyelitis and diphtheria). Immunization coverage falls far short of 100%,
and it is the world’s poorest and most vulnerable children who remain unreached.

Poliomyelitis is an example of a disease for which eradication is possible. The only rea-
son for the existence of remaining cases is insufficient coverage. WHO is committed to

Figure 2.6  Infant mortality rate related to income
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Box 2.5 Tuberculosis in the Western Pacific

The notified cases of tuberculosis
in the Western Pacific Region in 1996
represented 25% of the global total,
mainly because expansion of the
WHO tuberculosis control strategy,
particularly in China, improved case
management and brought many
more cases under treatment. There
were 2.16 million estimated new
cases in 1997, and the average case
fatality rate was 20%. Coinfection
with HIV is still low in the Region as
a whole, but those who are coinfec-
ted with tuberculosis and HIV may
reach 26 per 100 000 population by
2000. WHO has been collaborating
closely in the establishment of sur-

veillance of HIV infection among tu-
berculosis patients in Cambodia, Ma-
laysia, and Viet Nam.

Data from 21 countries and areas in
the Region show that the majority of
cases occurred during the productive
years of life. Delayed diagnosis or par-
tial treatment often lead to long-
standing lung disability and job loss,
causing socioeconomic hardship. Un-
treated or inadequately treated tuber-
culosis patients spread the infection to
others, especially in crowded and poor
communities. Children aged 5–9 years
living in urban slums in the Philippines
showed more than twice the preva-
lence rate of infection for the general

urban population: 39% of them were
infected with the disease.

Tuberculosis ignores national
boundaries. In Australia, Hong Kong
(China), Malaysia and Singapore, the
numbers of tuberculosis cases have
not decreased for several years be-
cause of the increased or continued
detection of new tuberculosis patients
among immigrants.

The directly observed treatment,
short course (DOTS) strategy was in-
troduced in the Western Pacific in the
early 1990s and is now used in 28
countries and areas; 35% of tubercu-
losis cases are treated with DOTS, and
55% of the total population have ac-

cess to the strategy. In China, a DOTS
programme supported by the World
Bank is being implemented with
WHO collaboration in 13 provinces.
The programme has so far achieved
a cure rate of over 90% and is acces-
sible to 560 million people. In Cam-
bodia, more than 90% of district
health facilities are using DOTS as a
routine strategy. In the Philippines,
a new approach using DOTS began
in three provinces in 1996, in col-
laboration with WHO, raising the
cure rate from 60% to 80%. DOTS
will be accessible to more than half
of the total population in the coun-
try by the end of 1999.

Contributed by the WHO Regional Office for the Western Pacific.
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eliminating poliomyelitis cases by the year 2000. As is shown in Figure 2.7, there have been
remarkable reductions in the geographical spread of the disease since 1988. The last case
caused by wild poliovirus in the Western hemisphere occurred in Junin, Peru, on 23 August
1991. The last case in WHO’s Western Pacific Region was recorded in March 1997 near
Phnom Penh in Cambodia. WHO has just initiated a “final stretch” effort with the goal of
stopping transmission globally by December 2000, of certifying this achievement by 2005
and of stopping immunization by 2010. The eradication effort illustrates two important
points. First, partnerships with nongovernmental organizations can be very productive:
Rotary International has made major commitments to polio eradication and its influence
with local leaders plus financial contributions (about US$ 500 million) have been critical to
success. Second, properly designed, highly goal-oriented programmes can contribute im-
portantly to health systems development.

WHO is also involved with the provision of interventions against several other infec-
tious diseases. The Integrated Management of Childhood Illness is a group of preventive
and curative interventions. The strategy focuses on pneumonia, diarrhoea, measles, ma-
laria and malnutrition, as these account for 70% of all childhood deaths globally, but it also
addresses other serious infections (for example, meningitis), other causes of febrile disease
(for example, dengue) and other associated problems (such as eye problems associated
with measles or vitamin A deficiency, and ear infections). Preventive interventions includ-
ing immunization, support for breastfeeding and other nutrition counselling are also em-
phasized.

Other similar initiatives are in different stages of development and implementation. For
tuberculosis, the “directly observed treatment, short course” (DOTS) intervention has been

No data available

Figure 2.7␣ ␣  Reductions in wild poliovirus transmission between 1988 and 1998

Free of  wild poliovirus transmission by 1988

WHO 99083

Known or probable wild poliovirus transmission in 1998
Free of  wild poliovirus transmission by 1998
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shown to be highly cost-effective (see Box 2.6). Tuberculosis is highly concentrated in poor
subgroups of populations, as indicated in Table 2.1. Prevalence of tuberculosis is estimated
to be almost four times higher in populations living below the poverty line than in the
better-off. The adult lung health initiative has grown out of the tuberculosis control activi-
ties of WHO, recognizing that only a small proportion of adults presenting with a cough
have tuberculosis and that adequate treatment or advice should be provided to individuals
with other lung diseases. The initiative offers an integrated approach to detecting and treating
tuberculosis, asthma and chronic obstructive lung disease.

Maternal mortality risks, which are highly concentrated in developing countries, are
also to a large extent preventable and avoidable. The mother–baby package aims to reduce
mortality and disability associated with maternal reproductive health, the risks of delivery
for both mother and child, and the first weeks of life.

At the end of the 20th century, it is unacceptable that women continue to suffer and die
as a result of complications related to pregnancy and childbirth. The enormous disparities
in levels of maternal mortality and morbidity between rich and poor are a continuing af-
front. The evidence of what works to reduce maternal mortality already exists. The inter-
ventions needed are cost-effective. Expanding health system coverage is required: women
must have access to skilled assistance during pregnancy and childbirth, and they must be
able to reach a functioning health care facility when complications arise.

Box 2.6 Tuberculosis and the “Stop TB” Initiative

Tuberculosis was one of the chief
causes of death in northern Europe
and the Americas until about 1900.
Mortality rates gradually fell because
of improved living conditions and
the advent of effective chemo-
therapy, but the disease persisted in
developing countries, where it
causes some 25% of preventable
mortality among young people. It is
still a leading killer of young women
worldwide. About 1.8 billion people
are infected with the tuberculosis
bacillus, and the tuberculosis burden
will grow with an expanding global
population. Inappropriate or inad-
equate tuberculosis treatment fur-
ther increases transmission. So do
such assaults on the health of the
poor as hunger, civil disturbances
and, most importantly, HIV which
alone will account for some 14% of
global cases by the year 2000.

Because tuberculosis predomi-
nantly hits young adults, its social
and economic consequences are
among the greatest of any infectious
disease. Almost all cases are in coun-
tries least able financially to mount
an effective response. In countries

where resources are generally suffi-
cient, their poor allocation and ineffec-
tive use often result in treatment
which fails to cure almost all patients.
These conditions explain the evolution
of multidrug-resistant strains of tuber-
culosis.

Since 1989, WHO has encapsulated
current best practice for tuberculosis
case-finding and treatment into the
DOTS (directly observed treatment,
short course) strategy and, together
with the World Bank and Harvard Uni-
versity, has shown it to be one of the
most cost-effective health interven-
tions available. Over 100 countries now
accept DOTS as a standard approach,
and over 1 million patients have been
treated with it since 1990. Global
surveillance systems have been estab-
lished and the spread of drug resist-
ance is being charted.

But progress is too slow, mainly be-
cause of the lack of political will and
commitment within a number of high
prevalence countries to broaden the
deployment of the strategy to all who
need it. The “Stop TB” initiative arose
from discussion of these constraints
between representatives of several of

the high burden countries which ac-
count for 80% of the global epidemic,
the International Union against Tuber-
culosis and Lung Disease, the Royal
Netherlands Tuberculosis Association,
the American Lung Association, the
American Thoracic Society, the US
Centers for Disease Control and Pre-
vention, the World Bank and WHO.
WHO aims to expand significantly this
global coalition and to increase invest-
ment in tuberculosis control, in order
to attain the Stop TB goal of reducing
the tuberculosis disease burden.

The Stop TB initiative will focus on
four products to accomplish its objec-
tives.
• A global action plan to guide and

accelerate coordinated responses to
tuberculosis control internationally,
regionally and nationally. It will
offer an analytical framework and
recommendations for immediate
action in high burden countries and
particular settings, such as areas
significantly affected by multidrug-
resistant strains of tuberculosis.

• A global tuberculosis drug facility to
provide universal access to high
quality Fixed Dose Combination

preparations of anti-tuberculosis
drugs and to ensure coordinated
international arrangements for
their financing, procurement and
supply, quality control and distri-
bution.

• A global research agenda to ad-
dress short-term operational con-
straints and the development of
new diagnostic agents, drugs and
vaccines. It will facilitate collabo-
ration on research capacity
strengthening in low income, high
prevalence countries; expansion
of appropriate policy-relevant
health systems research; control
and treatment of multidrug-
resistant tuberculosis; and the
development of new tools.

• A global charter for advocacy and
commitment to enable endemic
countries and their partners to
declare renewed commitment
and agreement on specific steps
to be taken. It will generate in-
creased international attention to
tuberculosis. Specific performance
targets will enable the monitoring
and reporting of progress.
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Syndromic treatment of sexually transmitted infections is another example of defining
best practices in the face of resource constraints. Box 2.7 describes successful interventions
to stop HIV transmission in Thailand and elsewhere in South-East Asia.

Rationalization of drug use and development of drug supply systems can similarly be
aided by clearly defined standard guidelines where first and second line drugs for each
level are specified. Revision of the regulations on who can use which drugs is often needed.
For example, an injection of quinine for severe malaria or chloramphenicol for severe pneu-
monia, prior to referral to a higher level in the health system, may be life saving. But health
staff at first-level facilities may not be authorized to use injectable drugs or the drugs may
be supplied regularly only to hospitals. Policies may need to be changed to accommodate
broader use of certain drugs for defined purposes.

In addition to the disease-specific interventions and control programmes which are
available, there is also a need to deal with a significant risk factor for disease, malnutrition,
which is primarily concentrated in the world’s poorest and most disadvantaged populations.
Malnutrition is estimated to be the single most important risk factor for disease, being
responsible for 16% of the global burden in 1995, measured in DALYs (1). Malnutrition,
either in the form of protein-energy malnutrition or micronutrient malnutrition, primarily
of iron, vitamin A and iodine, often contributes to premature death, poor health, blindness,
growth stunting, mental retardation, learning disabilities and low work capacity (13,14).
Protein-energy malnutrition, as indicated by slow or incomplete physical growth is, how-
ever, as much a consequence of disease as a cause. Infection may, in many environments,
contribute more to malnutrition than dietary inadequacy. Hence disease control is impor-
tant for reducing the malnutrition burden.

Box 2.7  HIV/AIDS control in South-East Asia: the challenge of expanding successful programmes

The human immunodeficiency vi-
rus (HIV) was slower to emerge in
South-East Asia than in other parts
of the world, but it is now a serious
public health problem and a threat
to development. The first patient
with AIDS was reported in 1984 from
Thailand, since when a total of
92␣ 391 cases of the disease have
been reported up to 1 July 1997,
mostly from Thailand, India and
Myanmar. However, because of un-
der-reporting and under-diagnosis
the reported cases only reflect a pro-
portion of the true problem. UNAIDS
and WHO estimate that there are
currently more than 5.5 million peo-
ple in WHO’s South-East Asia Region
(which includes India) who are in-
fected with HIV – 18% of the global
total. In 1998 alone there were esti-
mated to be 1.2 million new infec-
tions in the Region. Heterosexual
transmission may spread the virus

from high-risk groups to the general
population.

National authorities in the Region
are responding to the pandemic with
urgency. They have developed strate-
gic plans and are implementing a va-
riety of control measures, as the
following examples show.
• Thailand’s 100% condom use pro-

gramme has received worldwide
attention. Its effectiveness can be
assessed by the declining HIV inci-
dence among military recruits: from
3.6% in 1993 to 2.1% in 1995. At the
same time, sexually transmitted dis-
eases are at a lower rate than ever
before.

• In Calcutta, India, the Sonagachi
health care and education project
among sex workers has become a
model for successful peer education;
HIV prevalence remains low and
sexually transmitted diseases are
declining.

• Needle exchange programmes and
community-based treatment ap-
proaches for injecting drug users in
Myanmar and Nepal have been ef-
fective in bringing about behav-
ioural change and reducing HIV
infection rates.

WHO continues to provide techni-
cal, material and logistical support to
national programmes for AIDS preven-
tion and the control of sexually trans-
mitted diseases, through the Regional
Office in New Delhi and in selected
countries. WHO collaborates with the
World Bank and with UNAIDS – of
which it is a cosponsor – in assisting
national programmes and in carrying
out intercountry and regional activi-
ties.

The integration of care of sexually
transmitted diseases into the general
health services is considered a priority
in the region, necessitating the train-

ing of primary care workers, manag-
ers and private practitioners. WHO
and UNAIDS provide support to gov-
ernments in order to monitor the
trends of the HIV/AIDS pandemic
through surveillance, to promote
research, to ensure safe blood trans-
fusions, and to strengthen labora-
tory diagnostic services. Other
priority interventions include case
management capacity building,
health promotion and education,
and the planning of comprehensive
care and counselling for people with
AIDS or infected with HIV.

Evidence shows that intervention
can succeed. Augmented political,
financial and technical support is
required to make sure that interven-
tions are delivered where they are
needed.

Contributed by the WHO Regional Office for South-East Asia.
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Interventions to reduce micronutrient malnutrition are likely to prove particularly cost-
effective. Programmes can include four strategies – supplementation, fortification, food-
based approaches leading to dietary diversification, and complementary public health control
measures – to the degree appropriate and feasible (13). The long-term goal of intervention
should be to shift emphasis away from supplementation towards a combination of food
fortification – universal salt iodization or iron-fortified flour, for example – and dietary di-
versification.

In conclusion, the double burden of disease defines the complexity of the problems
health systems must address. The two elements of the double burden differ markedly in
their implications for policy. The unfinished agenda deals with a limited number of condi-
tions, highly concentrated on the poor and for most of which extremely cost-effective inter-
ventions are available. This burden on the poor is, indeed, an unnecessary one that targeted
programmes can alleviate. Epidemiological transition, on the other hand, generates epide-
miological diversity. This aspect of the double burden involves large numbers of conditions
potentially affecting everyone, although here again the poor suffer more. Interventions –
whether preventive or curative – are less likely to be decisive, although there are important
exceptions, such as tobacco control discussed in Chapter 5. Health systems must be able to
respond flexibly to this diversity.
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PART TWO

MAKING A DIFFERENCE

IN THE 21ST CENTURY

Part Two deals with three specific approaches to making a difference for bet-
ter health in the 21st century. Chapter 3 poses a major question confronting
health policy-makers. Can they learn from the experiences of others, or in a
systematic way from their own past, about what is likely to work – and what is
likely to fail – in designing health reforms? Recent experiences suggest that the
answer is yes. Chapter 3 draws selected experiences together in advocating a
“new universalism” as a framework for guiding health system development to
meet the challenges of the 21st century.

Chapters 4 and 5 deal with major conditions representing each element of the
double burden of disease described in Chapter 2. Chapter 4 focuses on malaria,
a major component of the unfinished agenda of diseases of the poor. To make a
difference to malaria in the 21st century, the resources of industry, government,
science, and ordinary people need to be engaged. WHO’s Roll Back Malaria
project will combine leadership with knowledge, experience and resources to
achieve major reductions in malaria morbidity and mortality in the early years
of the next century.

Chapter 5 addresses tobacco, a risk factor accelerating the epidemic of
noncommunicable diseases. Tobacco use will have become the biggest single cause
of death by the time we enter the next century. Effective control strategies exist.
Chapter 5 reviews those strategies and describes WHO’s Tobacco Free Initia-
tive, which provides a source of legal, political and financial assistance for coun-
tries and organizations fighting to control the tobacco epidemic. As a central
element of its work, the initiative will generate a knowledge base of national
experiences and global data for all to use.

WHO itself is changing, to focus better on the challenges of the next century.
Chapter 6 summarizes the challenges and identifies areas of focus where WHO’s
limited resources can make the greatest difference.

29
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3

MEETING THE CHALLENGES:

HEALTH SYSTEMS DEVELOPMENT

I n the early 1990s the world devoted about 9% of its total product to the health sector
(1). This massive commitment of resources responds to the diversity of health chal-

lenges resulting from the demographic and epidemiological transition. Chapter 2 deline-
ated the potential that health systems now have for markedly reducing the huge amount of
excess disease that the poor and disadvantaged suffer. This burden is concentrated in a very
limited number of conditions, and Chapter 2 indicated how health systems could – and
should – address those conditions, for which effective tools already exist. In sharp contrast
to the focus that health systems can bring to the particular problems of the poor they must
also anticipate and respond to a bewildering variety of diseases and injuries. The tenth
revision of the International Classification of Diseases runs to over two thousand pages (2).
Although some of these conditions occur more frequently than others, health systems must
have the financial means, organizational structures and procedures to respond flexibly and
efficiently to this diversity.

The development of science-based, organized health systems is relatively recent, and
very much in progress. Box 3.1 highlights some 20th century milestones in the develop-
ment of health systems. Most countries have no single health system, but several distinct
health financing and provision sub-systems, embracing different types of traditional or
alternative practice, as well as public, private and not-for-profit hospitals and clinics, some-
times offering services for limited population sub-groups, such as civil servants.

Health systems in some countries perform well. Others perform poorly. An accumula-
tion of applied research efforts and practical experience now suggests some reasons for
these differences. Countries differ, of course, and lessons that are useful to one country may
have little value to others. Furthermore, evidence about what has worked – and what has
not – constitutes only one of several factors influencing the decisions that shape health
systems. That said, for many government officials, as for many clinicians, evidence does
matter. But clearly, for national purposes, only national officials can judge the relevance and
political feasibility of using evidence generated from other countries and other times.

This chapter attempts, very briefly, to summarize evidence being accumulated concern-
ing a few key questions on health system finance and development. A more detailed analy-
sis and comparison of health system performance and policies will be the subject of The
world health report 2000. In the meantime, WHO is being strengthened in several ways to
ensure that the Organization’s support for health systems development is effective. A new
Global Programme on Evidence for Health Policy has been established to improve and
expand the knowledge base in key areas of epidemiology and disease burden measure-
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ment, assessment of service quality and cost-effectiveness, and comparative analysis of
financing, organizational, regulatory and legislative options. A regrouping of programmes
in headquarters in the cluster on Health Systems and Community Health ensures that
priority interventions, such as the Integrated Management of Childhood Illness (IMCI),
and health systems strengthening work together in WHO’s technical support to countries.

Priorities such as Roll Back Malaria and the Tobacco Free Initiative are strongly oriented
to health systems strengthening. And a time-limited Cabinet project, entitled Partnerships
for Health Sector Development, has been created to change the way that WHO works on
health sector-wide development with national and international development agencies,
within and beyond the United Nations system.

Before turning to the evidence, it is worth listing the goals of health systems – as WHO
sees them. Goals can be phrased in many ways, and each goal may have different relevance
in different contexts. Yet the following core list of goals for health system development is
likely to elicit broad agreement:
• improving health status;
• reducing health inequalities;
• enhancing responsiveness to legitimate expectations;
• increasing efficiency;
• protecting individuals, families and communities from financial loss;

Box 3.1  Reports that have changed health systems

The three reports described be-
low, although directed to national
policy-makers, have had a profound
influence on health systems
throughout the world. The Alma-Ata
Declaration, however, provided the
first international model of a health
system that would assure universal
access.

The background to the Flexner
Report (USA, 1910) was growing
concern at proliferating, low-stand-
ard medical training programmes in
North America. Based on a detailed
assessment of medical schools in
each state of the USA and province
of Canada, Flexner examined the
physical facilities and equipment,
curriculum, financial situation, fac-
ulty qualifications and admission re-
quirements of the great majority of
medical schools. Only a tiny minor-
ity of institutions were found to be
teaching a scientifically based cur-
riculum in facilities with a hospital
connection, appropriate conditions

and equipment, to men and women
with an adequate educational back-
ground. His report was influential in
the establishment of national admis-
sion standards requiring four years of
post-secondary education, and the
adoption of a four-year, science-based
curriculum.

The Dawson Report (UK, 1920)
designed a system of district health
services based on general practition-
ers and health centres, with referral for
difficult cases through first and second
level health centres to teaching hos-
pitals. Dawson’s vision was to take the
entire population of an area as the ba-
sis for planning: the system he pro-
posed was a marked improvement
over the haphazard mixture of per-
sonal medical care and institutional
care for the sick, homeless, handi-
capped and poor, which characterized
Britain at the beginning of the 20th
century. Although Dawson’s recom-
mendations were not directly imple-
mented on any scale, his thinking

influenced the development of local
health systems for the remainder of
the century.

The Beveridge Report (UK, 1942)
provided the rationale and blueprint
for Britain’s post-war welfare state,
weaving the separate fragments of
public and charitable welfare pro-
grammes into a modern, universal sys-
tem of social protection, based on a
pooling of risk among the entire popu-
lation. Beveridge outlined how the
fragmentary and often archaic British
system of charitable and public wel-
fare benefits could be pulled together
to allow the country to tackle “Want,
Disease, Ignorance, Squalor and Idle-
ness, the five giant evils on the road to
reconstruction”. Although health was
only one area of Beveridge’s concern,
and the report made no detailed rec-
ommendations about how a national
health service should be run, it never-
theless laid the foundations of the Brit-
ish National Health Service, which
came into being in 1948. Both

Beveridge’s ideas about compulsory
social insurance and the subsequent
(tax-funded) National Health Serv-
ice have influenced other countries’
health and social welfare systems.

The Alma-Ata Declaration
(1978) emerged from the Interna-
tional Conference on Primary Health
Care. Motivated by gross inequality
in health status within and between
countries, and arguing that health is
essential to social and economic
development, the Declaration iden-
tifies primary health care as the key
to the attainment by the year 2000,
by all people, of a level of health that
will permit them to lead a socially
and economically productive life.
The Declaration identifies the essen-
tial elements and intersectoral na-
ture of primary health care. All WHO
Member States became signatories.
Alma-Ata gave global impetus to
the insight and vision of the three
previous reports.

Sources:
FlexnerA. Medical education in the United States and Canada. A report to the Carnegie Foundation for the Advancement of Teaching. New York, Carnegie Foundation, 1910.
Interim report on the future provision of medical and allied services. Report of the Dawson Committee. London, His Majesty’s Stationery Office, 1920.
Social insurance and allied services. Report by Sir William Beveridge. London, His Majesty’s Stationery Office, 1942.
Primary health care. Report of the International Conference on Primary Health Care, Alma- Ata, USSR, 6–12 September 1978. Geneva, World Health Organization, 1978 (“Health for All” Series, No.1).
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• enhancing fairness in the financing and delivery of health care.

This chapter also considers the following questions. How can the limits to government
involvement and government finance be recognized, and how can choices be made that
best achieve the right balance between systemic goals while recognizing budgetary and
other limits? What incentives for providers of care will constrain cost escalation while mo-
tivating compassionate service of high quality? Independently of sources of finance, what
are reasonable roles for private and public providers of care to play? How can research and
development to underpin continued health improvement globally be sustained in a con-
text where most health finance is national? Finally, and most important, what is the role of
government in financing health services? Analytic and empirical work provides no specific
answers to these questions but, rather, assembles the evidence on consequences resulting
from the choices made in different countries at different times. The accumulated evidence
may, in some cases, suggest that certain policies have worked well, while others have worked
poorly.

Where, to anticipate the findings of the chapter, do the values of WHO lead when com-
bined with the available evidence? They lead away from a form of universalism that has gov-
ernments attempting to provide and finance everything for everybody. This “classical” universalism,
although seldom advanced in extreme form, shaped the formation of many European health
systems. It achieved important successes. But classical universalism fails to recognize both
resource limits and the limits of government.

The findings also lead away from market-oriented approaches that ration health services ac-
cording to the ability to pay. Not only do market-oriented approaches to finance lead to
intolerable inequity with respect to a fundamental human right, but growing bodies of
theory and evidence indicate them to be inefficient as well. Market mechanisms have enor-
mous utility in many sectors and have underpinned rapid economic growth for over a
century in Europe and elsewhere. But the very countries that have relied heavily on market
mechanisms to achieve the high incomes they enjoy today are the same countries that rely
most heavily on governments to finance their health services. Therein lies a lesson. Health
is an important component of national welfare. Achieving high health outcomes requires a
combination of universal entitlement and tight control over expenditure.

This report advocates a “new universalism” that recognizes governments’ limits but retains
government responsibility for the leadership and finance of health systems. The new universalism
welcomes diversity and, subject to appropriate guidelines, competition in the provision of
services. At the same time it recognizes that if services are to be provided for all then not all
services can be provided. The most cost-effective services in a given setting should be pro-
vided first. The new universalism recognizes private providers as an important source of
care in many countries; welcomes private sector involvement in supplying service provid-
ers with drugs and equipment; and it encourages increased public and private investment
in generating the new drugs, equipment and vaccines that will underpin long-term im-
provements in health.

ACHIEVING GREATER EFFICIENCY

Efficiency concepts in health systems apply at several different levels. “Macroeconomic
efficiency” (3) refers to the total costs of health care in relation to aggregate measures of
health status. Countries spend very different amounts of national resources on health, allo-
cate those resources in very different ways, and achieve very different health outcomes in
terms of health status, access or satisfaction. Some of those outcome differences point to
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differences in health system efficiency. China’s performance (relative to national income)
in reducing infant mortality fell sharply between the late 1970s and 1992, when incomes
were rising but the rural medical system was deteriorating. Figure 3.1 illustrates this trend
with data drawn from Annex Table 5. Comparative work in Latin America suggests that a
given level of health expenditure contributes positively to reductions in under-5 mortality if
it is from public sources, negatively if from private (4).

Some governments have traditionally regarded health spending by the public sector as
a pure consumption expenditure, and have wanted to minimize it. This is often the per-
spective of ministries of finance. Yet in many poor countries total health spending from all
sources is very low – less than 2% of GDP in Cameroon, Indonesia, Nigeria, Sri Lanka and
Sudan, for example – meaning that even the most inexpensive and effective health meas-
ures cannot be made available to the whole population. Even in Zambia, where over 3% of
GDP is allocated to health, the public per capita spending (government and external assist-
ance) is only about half of the $12 suggested by the World Bank as necessary to fund the
cost of a basic package of preventive and curative interventions. The reality is that allocating
an inadequate share of resources to health, from both public and private sources, perpetu-
ates the cycle of poverty. Increased public financial support for cost-effective and equitable
health services is overdue in many countries.

In middle and upper income countries, health financing policy is frequently driven by
the need to increase coordination, reduce fragmentation and exert better control over total
health care costs. Countries in this group are often worried that their level of health spend-
ing will threaten economic growth and competitiveness by making their labour force, and
therefore goods and services, more expensive. Argentina, France, Germany, Switzerland
and the USA, for example, are all spending in excess of 9% of GDP on health, and in the
USA the figure has risen to 14%. While spending much more than 9% of GDP may indi-
cate macroeconomic inefficiency, countries spending less than 2% are almost certainly in-
vesting too little in the health of their present and future population. Within this broad
range there is no single economically efficient or “correct” level of funding.

“Microeconomic efficiency” refers to the scope for achieving greater efficiency from ex-
isting patterns of resource use. Wastage and inefficiency occur in all health systems. Allocative
inefficiency occurs when resources are devoted to the wrong activities. Spending large
amounts of the health budget on hospital-based care for children with measles is clearly an
allocative inefficiency: those children should have been immunized. Well-prioritized and

universally accessible service packages, of the sort discussed
in Chapter 2, can make major gains in the allocative effi-
ciency of health systems of both rich and poor countries.

Technical inefficiency occurs when too many resources
are used to achieve a given health intervention or outcome.
An imbalance between the installed capacity of a health
system (its buildings, equipment and staff) and the recur-
rent resources needed for its proper functioning gives rise
to a set of technical inefficiencies – with overstaffing and
underemployment in relation to utilization levels becom-
ing common, particularly at peripheral health facilities.
Cost-effectiveness analysis is the key tool for guiding im-
provements in microeconomic efficiency.

Service quality falls when the required inputs (physical
and human) are lacking, and when proper procedures are

Figure 3.1  Infant mortality rate relative to income,
China, 1962–1992

Relative performance is measured as distance from the average infant  mortality rate of countries
at the same level of income.
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not used. Common symptoms in the public sector are a lack of essential drugs, inaccessible
health facilities or absent staff, non-functioning vehicles and equipment, and dilapidated
premises. Where these symptoms occur, health outcomes suffer. People’s perceptions of
the fairness and responsiveness of government also suffer. Comparable difficulties abound
in the private sector. In the large and inadequately regulated private sector of low and
middle income countries, health workers are often unqualified and diagnostic and pre-
scribing practices are poor or even hazardous. Private sector treatment of tuberculosis, for
example, often involves profitable but useless intervention while failing to achieve the high
cure rates that have been attained in public facilities.

SETTING PRIORITIES

Even the wealthiest countries may not be able to provide entire populations with every
intervention that has medical value. Priorities have to be debated, agreed and implemented,
if universal access to affordable and effective health care is to be achieved. In most countries
today, priorities are set in ways which exclude large numbers of people from access to
organized care. Ability to pay appears increasingly to be the mechanism rationing access to
care (5). WHO can make a major difference in helping governments to do better than this.
An open and vigorous debate about how to set priorities in health has begun. Choosing
public priorities, in terms of what governments will do and will not do, is how economic
reality becomes an integral part of health system development and reform.

Explicit priority setting in health has taken several steps forward since the mid-1980s.
National or regional guidelines have been debated, published and – to differing degrees –
implemented in the Netherlands, New Zealand, Norway, Sweden and in Oregon, USA (6).
Approaches differ. In Sweden, an explicit value base was proposed, of three principles in
descending order of importance: human dignity regardless of personal characteristics and
social functions; need and solidarity; and cost-effectiveness. Several categories of political
and clinical priority were defined. In Oregon and the Netherlands, the value bases for
priority setting were also explicit. They all differed.

In developing countries, the debate on priorities has often been led by international
agencies. From the early 1950s to the 1980s, global public health initiatives tended to focus
on a single disease at a time, such as malaria or diarrhoeal disease, and sometimes on a
single intervention, such as DDT spraying or oral rehydration therapy. More recently, inter-
national advice has favoured grouped interventions, to achieve better outcomes and im-
prove service quality. The Expanded Programme on Immunization groups vaccines aimed
at preventing diphtheria, tetanus, pertussis, poliomyelitis, tuberculosis and measles.

The World development report 1993 (7) pushed forward debate on priority setting by in-
troducing the notion of cost-effective intervention packages, tailored according to the pub-
lic finance reality of each country. Numerous countries have designed such priority packages
(8). Bangladesh, Colombia, Mexico and Zambia have begun implementation.

The clear definition of priorities facilitates planning, training, monitoring and supervi-
sion of services in districts, provided the necessary investments are made in capacity build-
ing at this level. When packages of services for the most common conditions have been
developed, health facilities can be reorganized to ensure shorter waiting times, more effi-
cient patient flow, more standardized dispensing of drugs and better communication with
users of the services. In these ways, focused intervention priorities allow limited resources
to have the greatest possible impact on service quality and health outcomes.

Focused approaches can reduce much of the excess disease burden of the poor, as illus-
trated in Chapter 2. Cost-effectiveness summarizes in a single measure the key scientific
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and technical evidence on health-improving actions. But without participatory processes
to engage and sustain national and local debate on health priorities, the scientific informa-
tion base will remain peripheral to actual implementation of resource allocation proce-
dures in countries. Priority-setting, the way to obtain working agreement on allocative
efficiency, is here to stay.

RE-THINKING INCENTIVES TO PROVIDERS

Two further influences on efficiency and service quality are the way in which service
providers are paid, and the role of budget or fund-holding agencies with respect to service
providers.

The likely incentive effects of many ways in which hospitals, clinics or individual practi-
tioners are paid have been well studied (9–11). Prospective payment methods (e.g. budg-
ets, capitation) transfer financial risk for delivering services from budget or fund-holding
institutions (e.g. village or community prepayment schemes or commercial health insur-
ance funds) to providers. Retrospective payment methods (e.g. fee-for-service, case-based
payment) reimburse providers for services rendered. It is clear from experiences in many
countries at all income levels that pure fee-for-service methods (particularly those involv-
ing “third party” payment to providers) create incentives for overspending and inappropri-
ate care. Without controls on utilization volume or quality of service, these systems are
difficult to manage in the public interest and have created incentives for extravagant and
wasteful care, through oversupply of medication, over-use of diagnostic services and exces-
sive surgical intervention (12–14). Fee-for-service systems often create the wrong incen-
tives for providers from a public policy perspective, and rapid but relatively unproductive
growth in health expenditures (15). Better choices exist, ranging from sophisticated prepay-
ment methods to fee-for-service supplemented by relatively simple administrative controls
to limit cost escalation (e.g. review of prescribing patterns to ensure compliance with an
essential drugs list). A major challenge for many countries is to ensure that poor quality and
inefficient practice are not rewarded, whilst practice which is oriented to achieving health
gain in populations is recognized in remuneration. Changing from fee-for-service to capi-
tation in California, USA, for example, brought cost escalation there to a stop within a few
years.

Prepayment means that fund-holding institutions are created: personal or family medi-
cal savings accounts, village or community schemes, private health insurance funds, health
maintenance organizations, and of course public budgets for health. Many health funds
have traditionally been passive financial intermediaries, failing to take full advantage of
their financial power to promote changes in provider behaviour. In today’s environment,
however, there is a widespread tendency to explore contracting arrangements between
public purchasers and different types of providers. This extends, in many countries, to rela-
tions between different parts of the public sector, for example between central and local
government health bodies. Competitive pressure has had a similar effect and has driven
much of the “managed care” reform in the United States; it is worth noting that much of the
introduction of competition was the result of efforts by state and local government to con-
tain cost growth in services purchased for their own employees, for the elderly or for the poor.

In the health system reforms of New Zealand and the United Kingdom, and more re-
cently in Kyrgyzstan and Zambia, the functional distinction between funding bodies and
service providers has been formalized as a “purchaser–provider split”. For public hospitals,
autonomy over financial and managerial decisions is being introduced or increased in many
countries, with benchmarks agreed for performance monitoring. Many health insurers are
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taking an active role in managing the provision of care to their beneficiaries. Budget alloca-
tions to district health managers in Ghana are now managed in much the same way as
contracts, with prior agreement on performance indicators and the possibility of rewards or
penalties in subsequent budget allocations. These experiences reflect the same trend: a
more active use of the purchasing power of fund-holding agencies to control costs and
improve the quality of services provided.

Payment incentives are not the only component of a more active purchasing role by
insurers or public budget-holding bodies. Other elements in active purchasing include:
primary care gatekeeping to improve the efficiency of the referral process; the maintenance
of provider profiles so that the purchasing agent can more actively monitor individual pro-
vider behaviour; contracting with selected providers who meet defined quality and cost
criteria; utilization review and quality assurance activities to reduce inappropriate care and
improve quality; and the development of standard treatment protocols, such as in prescrib-
ing or adherence to national essential drugs lists (16).

Direct comparison between public and private providers of the same services, whether
these are clinical or support services, opens the way for publicly managed competition
between a wide array of possible providers. Competition for the delivery of health care to
populations is an important means of empowering consumers vis-à-vis providers, so long
as there is a well-informed and capable purchaser acting on behalf of consumers, using its
financial power to induce changes in provider behaviour that improve the quality and effi-
ciency of care for the population to which the purchaser is accountable.

Few ministries of health or public providers use mechanisms for assessing people’s pref-
erences or satisfaction with the way health services are provided. Such unresponsiveness
has been part of the environment in which private provision has flourished. Private provid-
ers have often ensured that their office locations and opening times are convenient for
people. Greater accountability by the public sector requires much more concern with the
way people are treated by health workers, both clinically and socially.

Clear policy guidance needs to be supported by an enabling set of institutions, which
offer the appropriate incentives. But there must be discretion in the interpretation of gen-
eral policy guidelines to meet local circumstances and an informed, consultative and ac-
countable chain of command, from the peripheral clinic or health post to the minister’s
office. Achieving such a system often requires far-reaching change from the health system
models in many countries, where the public sector is typically subject to centralized control,
while the private sector is virtually unsupervised.

RENEWING PROGRESS TOWARDS

UNIVERSAL COVERAGE

A clear historical lesson emerges from health systems development in the 20th century:
spontaneous, unmanaged growth in any country’s health system cannot be relied upon to
ensure that the greatest health needs are met (17,18). Public intervention is necessary to
achieve universal access. In any country, the greatest burden of ill-health and the biggest
risk of avoidable morbidity or mortality are borne by the poor. While progress towards
universal access to health care of an acceptable quality has been substantial in this century
(as illustrated by global immunization coverage, see Figure 3.2), the distribution of services
in most countries of the world remains highly skewed in favour of the better-off. While the
equity arguments for universal public finance are widely accepted, what is less well known
is that this approach achieves greater efficiency as well.
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RISK SHARING

Figure 3.3 illustrates how different types of financing schemes and provider payment
systems distribute the risk of health care costs differently. In the simplest payment schemes
(bottom left segment), the patient pays the doctor’s full costs directly, out of pocket, when
he or she is ill and needs care. This is a “first party” payment system: the entire burden of risk
for the financial consequences of sickness is borne by the individual and possibly by his or
her family. There is little or no spreading of risks among the population. This type of ar-
rangement probably characterizes most primary health care transactions in poor countries
today, especially for care provided by so-called “traditional” practitioners.

Family, kinship-based and other forms of voluntary risk sharing (moving clockwise from
the lower left) mean that risks are being shared among larger groups. Some insurance
funds may pay providers directly, usually reimbursing them according to an agreed sched-
ule of charges. The element of pre-payment is an indicator of the locus of risk shifting from
the individual to the group or fund. Towards the apex of the figure are systems which pool
risks among large populations – to the left of the apex are systems in which private insurers
manage funds on behalf of large groups of people and reimburse providers accordingly,
and to the right are general tax-funded national health systems and payroll tax-funded
social health insurance systems. Most health services are paid for from one of these large
funds which are “third party” payers. A wide range of options for the payment of providers
exists within this spectrum of organizational arrangements. Combinations of payment
methods are increasingly common. Financial risk rests with the third party (the health fund
or budget-holder), though a variety of mechanisms may ensure that the patient also con-
tributes or that some of the risk is transferred to providers, either individually or in groups.

Movement down the right segment increasingly involves the provider of care as a
“second party” in sharing the risks of health care costs. When providers (hospitals or indi-
vidual practitioners) manage the health needs of a population from a given budget, their
own remuneration may fluctuate according to the type and level of care they provide. In
this way providers become stakeholders in the active management of the health risks and
needs of a population.

Figure 3.2  Global immunization coverage, 1987–1997
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HEALTH CARE COVERAGE

The two decades since the Alma-Ata Declaration have not seen the realization of the
wished-for rapid and sustained progress towards universally accessible basic health care.
The global picture is very uneven, with many countries dismantling their social protection
mechanisms in health rather than expanding them. Major shifts in the 1990s in formerly
socialist countries towards market economies have often been accompanied by a wide-
spread movement of the health workforce into private practice, particularly in urban areas.
In the decades up to the 1980s, many socialist countries had established universally acces-
sible health care systems. Although these may have been inefficient, bureaucratic and un-
responsive to patients’ needs, basic care and, in many cases, secondary and tertiary care as
well, was effectively prepaid and available to almost the entire population for little or no
payment at the time of need. Most people in these countries have found that they have
now to pay more – officially or unofficially – for their health care, and access to care is
increasingly reflecting the ability to pay. In just a decade, China dismantled its Rural Coop-
erative Medical System, built up from the 1950s to provide health insurance protection for
the great majority, and in the 1980s made some four-fifths of the total population unin-
sured, in other words fully responsible for their own health care costs. Figure 3.4 summa-
rizes this fall in coverage, and the dramatic decrease in protection of the rural population. In
sub-Saharan Africa, user fees for health care have been instituted or increased in the great
majority of countries (19). Frequently, these policies missed opportunities to use fee rev-
enues to improve the quality and availability of services. Attendance rates, particularly at
public primary health facilities, are often already very low, indicating that most people now
prefer to use traditional or private sector providers of primary care.

The industrialized countries have largely preserved their systems of near-universally
accessible and prepaid health care, sometimes (as in Canada, New Zealand and the United
Kingdom) implementing major organizational reform programmes. However, the fraction
of the population under age 65 without private or public insurance protection in the United
States has continued to grow, from nearly 15% in 1987 to nearly 18% in 1996 (20). And
other countries have begun to shift payment responsibilities for long term care directly
onto patients and their families. Inequality in health outcomes between the poorest and
best-off groups have widened in many industrialized countries. Yet some countries have
made real progress towards universal coverage. The Republic of Korea implemented uni-

Figure 3.3  Who bears the risk of health care costs? The impact of different financing schemes and
provider payment systems
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versal health insurance in 1989, during a long period of rapid economic growth. In 1993,
Egypt extended health insurance protection to cover schoolchildren, increasing coverage
from 4.9 million to over 20 million people. Many countries have nascent social insurance
schemes.

POLICY CHOICES

Some, but by no means all, health policy choices involve trade-offs among the goals set
out at the beginning of this chapter. As China’s and Sri Lanka’s experience in the 1950s and
1960s has shown, in situations of great poverty it is possible to make dramatic improve-
ments in equitable access to care and simultaneously to bring about major improvements
in health outcomes, while still keeping total public spending on health at modest levels.

Box 3.2  Macroeconomic and health benefits of universal mandatory health insurance: the Canadian experience

care use occurred rapidly after the in-
troduction of NHI, but little evidence
was found of increased total consump-
tion of health care: what happened
was a redistribution of health re-
sources towards more preventive care
and better access for the poor. Imple-
mentation of NHI clearly improved in-
fant health outcomes: infant mortality
declined by 4% and the incidence of
low birth weight declined by 1.3% for
the total population (and by 8.9% for
single parents).

NHI was financed for the most part
by increased payroll taxes, which
would be thought likely by many
economists to reduce both employ-
ment levels and wages. However, Ca-

nadian provinces implementing NHI
experienced an increase of over 2% in
employment and of 3–4% in wages,
with no change in the average number
of hours worked. The authors of the
study suggest that workforce produc-
tivity improved with NHI either be-
cause of greater job mobility or better
health (and lower absenteeism), or
both.

These results, though based on one
country only, provide important em-
pirical insights into contradictory pre-
dictions from economic theory.
Standard theories of labour market be-
haviour predict that publicly financed
health insurance, by increasing taxa-
tion, will drive down total employment

and wage levels. On the other hand,
theoretical analyses of markets for
health services and for health insur-
ance conclude that free markets in
these areas may lead to great ineffi-
ciency. The data from Canada pro-
vide clear evidence suggesting that
NHI can create a “win-win” situation,
where both health and the eco-
nomic conditions of the labour force
improve. For many low and middle
income countries considering alter-
native policy directions, this provides
evidence that efficiency considera-
tions join equity ones in favouring
mandatory universal coverage.

In the mid-1960s most of Canada’s
population had private health insur-
ance protection provided through
employers, although a substantial
minority remained uninsured. This
situation resembles that in the USA
today. National Health Insurance
(NHI) was phased in to each of Cana-
da’s provinces at different times be-
tween 1962 and 1971, thus creating
a large-scale natural experiment. Re-
cent analytical work comparing Ca-
nadian provinces with NHI to those
with private insurance has allowed
both the health and economic ef-
fects of the change to be identified
and measured.

A substantial change in health

Sources:  Gruber J, Hanratty M. The labor-market effects of introducing national health insurance: evidence from Canada. Journal of business and economic statistics, 1995, 13 (2): 163–173.
Hanratty M. Canadian national health insurance and infant health. American economic review, 1996, 86 (1): 276–284.

Figure 3.4  Health insurance status of China’s population, 1981 and 1993
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Canada’s shift to national health insurance simultaneously achieved both better health and
economic gains (see Box 3.2). Ensuring that poor people benefit from the promotive, pre-
ventive and curative interventions that are already available not only improves their access
to health care, it substantially contributes to reducing the total burden of illness facing a
region or a country. Opportunities now exist to make huge inroads into avoidable health
problems, whilst cementing solidarity between different social strata.

To achieve this potential, the poorest and sickest people have to be reached by health
promotion and prevention programmes, and they have to be able to get to clinics or health
posts (private, public or nongovernment) where the right kind of treatment is available for
common local, treatable conditions. And there must be no significant price barrier at the
time poor people need services. Universal coverage means that, irrespective of the source
of funds, the health care system functions like a national health insurance system, prepaid
either through tax revenues or through employment-based social insurance, to ensure the
largest possible pool of risks. There has to be a shift in the mentality of the system from
funding the “needs” of the service delivery infrastructure to purchasing services according
to the health care needs of the population. Instead of a series of independent and uncoor-
dinated insurance and health financing schemes, each with its own beneficiaries, benefits
and sometimes with its own set of health facilities and professionals, a national health
insurance system means a merging of risk protection responsibilities into the largest possi-
ble pool, or coordination of the benefit packages financed from different funding sources,
with the ultimate aim of funding a comprehensive set of covered services from the re-
sources of a single fund. A single fund for the pooling of risks allows for many options in
the way incentives are set for individual providers of care, including the option of shifting
risk to providers.

Figure 3.5 shows how risk pooling in health, and the share of public spending in total,
increase as countries move away from out-of-pocket payment methods. Various institu-
tional alternatives exist for achieving universal coverage. Recent comparative research,
measuring equity in both the financing burden and the use of services by different income
groups in countries, shows that the least organized and most inequitable way of paying for
health care is on an out-of-pocket basis; people pay for their medical care when they need
and use it. The financing burden falls disproportionally on the poorest (who face higher
health care costs than the better-off), and the financial barrier means that use of services is
lower among the lower income groups, in spite of their need being typically higher (21).

The market response to a user-fee based system is through the development of private
insurance. Insurers see a profitable opportunity. People pre-
pay through insurance premiums, so that they do not have
to live with unpredictably large health care bills. This method
of financing entails some pooling of risks among the in-
sured, but creates access inequities between the insured, who
will get preferential access to better care, and the non-in-
sured. Experience with commercial health insurance mar-
kets shows that they are both unstable and difficult to
regulate, with each insurer constantly adjusting the risk pro-
file of the beneficiary group in order to ensure that revenues
are greater than expenditures.

In countries with a substantial percentage of the popu-
lation employed in the formal sector of the economy, a larger
pooling of risks is possible through social insurance schemes,

Figure 3.5  Funding, risk pooling and coverage patterns
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where mainly employed people and their immediate families are compulsorily enrolled in
health insurance, and where premium payments are related to each member’s income,
rather than their actuarial risk of illness. In Costa Rica, Germany and Japan, and in other
countries where formal employment levels are high, this method of risk pooling forms the
basis of the national health insurance system. In both its financing and in the access to
health care that it allows, this type of system is more equitable than the two systems de-
scribed above. But this conclusion does not necessarily hold true in countries where only a
small percentage of the population works in the formal sector.

Most equitable of all in terms of the way the health financing burden is shared, and in
allowing equal access to care for people with comparable need, are risk pooling systems
based on tax revenue financing, such as in Canada, Cuba, Denmark, New Zealand, Nor-
way, Spain, Sweden and the United Kingdom. The risk pool is the entire resident popula-
tion, and the insurance function against the costs of health care is implemented by
government, funded by taxes which, in a progressive system, take a larger share of income
from the rich than from the poor.

Figure 3.6 shows, in simplified way, the policy options open to countries in moving
towards a higher level of prepayment for health. The vertical axis represents a strategy
based on the growth of private voluntary insurance schemes, in which government takes
only a supportive financing role. Switzerland and the United States are illustrated as exam-
ples of this approach. The horizontal axis represents strategies in which government takes
responsibility for the development of a national prepaid system based on social insurance
and public finance. France and Sweden figure as examples. The shaded area close to the
origin reflects existing levels of out-of-pocket payment, and the large dot close to the hori-
zontal axis represents a low income country. What does each strategy entail for a develop-
ing country? Moving vertically is the market-oriented route, which may be preferred by
better-off members of the population, but will exacerbate inequities in access. Its regula-
tion, and overall expenditure control, will be problematic. And where formal employment
levels are low as a percentage of total – as in most low and middle income countries – the
level of coverage through prepayment will remain low. Only in upper middle income coun-
tries, or in situations of exceptionally high and sustained growth (over many decades in
Germany and Japan, though dramatically shorter periods in the Republic of Korea and

Taiwan, China), when the employment structure shifts
from rural self-employment to urban formal employ-
ment, have voluntary insurance schemes grown widely
enough to become the basis for a national prepaid sys-
tem. The alternative strategy, along the horizontal axis,
is to build prepayment systems through a combination
of social insurance and public finance. Almost all coun-
tries already have elements of both, but these are sel-
dom linked as part of an explicit health policy.
Developing a national strategy for prepayment requires
re-thinking public finance for health into an integrated
framework of finance for universal coverage. In this, em-
ployment-based, municipal or community-based health
insurance schemes would be linked with public subsi-
dies, and guidelines given for the development of popu-
lation-based coverage to ensure both equity and
allocative efficiency.

Figure 3.6  Alternatives for moving towards prepaid health services
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NEW UNIVERSALISM

To maximize the efficiency and equity gains, and create “win-win” situations in poorer
countries with large burdens of illness, practical steps towards universal coverage need to
be taken. There is no single blueprint available for replication by all countries. But a number
of key design features for progress to a new universalism in health are now apparent.

• Membership is defined to include the entire population, i.e. it is compulsory.
Whether this is by citizenship or residence, the purpose is to ensure that the population
covered is defined inclusively.

• Universal coverage means coverage for all, not coverage of everything.
The prepayment system, financed by government, corporations and better-off individu-
als, will reflect a country’s overall level of economic development. It will be a limited
fund, not able to pay for all of those services that the population – and the health workforce
– would like to see provided at no charge. Lower priority services, which will vary from
one country to another, will only be available for payment. A benefit package has to be
clearly defined in the light of the resources available and the cost of top priority health
interventions, an assessment of the services and inputs for which individuals are able
and willing to pay out of their own pockets, and the political feasibility of various choices.

• Provider payment is not made by the patient at the time he or she uses the health service.
Health care always has to be paid for. But the way it is paid for makes a major difference
to who gets care and to overall levels of health. Out-of-pocket payments penalize the
cash poor: those who work outside the cash economy, or who have only seasonal or
occasional cash income, or who are unemployed. Heavy reliance on out-of-pocket pay-
ment sets the wrong incentives for both users and providers, and results in an inequita-
ble financing burden and barriers to access for the poorest. Prepayment allows a wide
range of incentive-setting methods for the efficient purchasing of services.

• Services may be offered by providers of all types.
Provided that health practices and health facilities meet certain quality standards and
that they are subject to similar levels of managerial flexibility, their ownership status
should not matter. A stronger purchaser setting standard rates of remuneration and
enforcing a common set of quality and utilization regulations will enable the most effi-
cient provider of services to flourish. Such arrangements will allow the very large num-
bers of private providers, who are essentially the first points of contact with the health
system in many low-income countries, to be brought within a structured but pluralistic
health care system, benefiting from its resources and subject to sanction and regulation
by professional and public bodies.

Advice on health policy and financing from major global and regional development
agencies is increasingly convergent and supportive of these messages (Box 3.3).

PROVIDING FOR THE FUTURE:

THE ROLE OF RESEARCH AND DEVELOPMENT

Most discussions of health systems and health finance focus on delivering services. This
is in some respects appropriate since only about 3% of health expenditures globally ad-
dress the building of future capacity through research and development (R&D).Yet Chap-
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ter 1 pointed to the generation and utilization of new knowledge as the dominant force
underlying the 20th century revolution in health. Health systems therefore have a respon-
sibility to provide for the generation of new knowledge.

Health R&D entails consequences for costs of health systems as well as for outcomes. A
recent review (22) identified three established directions in R&D – a revolution in biotech-
nology, enhanced  efficiency in new pharmaceuticals development, and improved knowl-
edge of how individuals can control their own health – that could stabilize expenditures on
ageing populations. Even today’s technologies, which often increase expenditure, may re-
sult in less than anticipated cost increases as populations become more elderly. This results
from a steady decline in disability rates among the aged and reduced health care costs in
the final years of life among the very old relative to the old. In the United States, for exam-
ple, health care expenditures in the final two years before a death at age 67 exceed those
before a death at age 90 by a factor of 3. These trends combine with probable cost-saving
(and health-enhancing) products in today’s R&D pipeline to counter demographic pres-
sures on health expenditures. Important among these products will be improved means for
health promotion and delivery of preventive care (23).

A recent WHO report (24) points to critical gaps in knowledge and needs for products,
as well as to the growing productivity or capacity of the research and development enter-
prise itself. It presents, in short, an agenda for action that is partially at the national level

Box 3.3 Public finance of health systems: converging views from development agencies

Increasing agreement now re-
places an early diversity of views
from influential development agen-
cies on health finance – both in
terms of what should be done by
governments and what should be
avoided.

The importance of public finance
for universal coverage was empha-
sized in the World Bank’s World de-
velopment report 1993 – Investing in
health, with its focus on “essential
services” packages. Package content
would reflect each country’s own
preferences, but the World Bank ob-
served that virtually all high income
countries had achieved efficiency as
well as equity objectives by includ-
ing most services in their packages.
The Inter-American Development
Bank (IADB), in its 1996 report Eco-
nomic and social progress in Latin
America, likewise advocates govern-
ment financing of clinical services

for reasons of efficiency as well as eq-
uity. The World Bank’s 1997 Sector
Strategy paper for health, nutrition and
population puts the matter this way:

“The experience of most…countries
suggests that governments must play a
major role in health financing through
regulations, mandates, and direct sub-
sidies. Although considerable private re-
sources may be available, these
resources are often wasted on ineffec-
tive care without effective government
policies.”

These agencies convey reservations,
on the other hand, about the viability
of private health insurance and the
utility of user fees for achieving effi-
cient and equitable health care. Con-
trasting the insurance experience in
Chile (encouragement of private insur-
ers) with that of Colombia (obligatory
and universal membership), the IADB
comments on “opportunistic behav-

iour” of private insurers, resulting in the
public sector becoming increasingly
responsible for the high-risk, high-cost
segment of the population. The Asian
Development Bank urges the gradual
expansion of social health insurance
and a cautious approach to cost recov-
ery. The World Bank’s 1997 paper states:
“Because of the cost and the pro-
nounced market failure that occurs in
private health insurance, this is not a
viable option for risk pooling at the
national level in low and middle in-
come countries.” On user fees, the
same paper asserts that to avoid the
equity and efficiency problems asso-
ciated with extensive reliance on user
fees, governments must ensure that a
large share of health finance derives
from prepaid revenue sources.

A forum of African governments,
nongovernmental organizations, bilat-
eral and multilateral agencies recently
agreed on a 15-point set of principles

on cost-sharing in education and
health in sub-Saharan Africa, of
which the first begins: “cost-sharing
in the form of user charges should
be considered only after a thorough
examination of other options for fi-
nancing … other forms of govern-
ment revenue are more effective,
efficient and equitable.”

It is important to note that these
agencies’ arguments for public fi-
nance rely principally on failures of
private markets to deal well with
problems of incomplete informa-
tion, information imbalances and
risk. Arguments for public finance
based on “externalities” (e.g. cure of
an individual tuberculosis patient
reduces transmission to others) or
“public goods” (e.g. a radio spot
warning against smoking that can
be received by all) provide a much
more limited rationale for public
involvement in health finance.

Sources:
World development report 1993 – Investing in health. New York, Oxford University Press, The World Bank, 1993.
Sector strategy: Health, nutrition and population. Washington DC, The World Bank, 1997.
Making social services work. Special section in: Economic and social progress in Latin America, Report of the IADB. Washington DC, Johns Hopkins University Press, 1996.

Policy for the health sector. Manila, Asian Development Bank, 1999.
Consensus on principles of cost-sharing in education and health in sub-Saharan Africa. Reports of an International Forum, Addis Ababa, 1997.
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and partially international. The report states the case for collaboration among national health
systems as follows.

“Global challenges demand, in some sense, a global response. All nations share the
fruits of research and development. Even though each country may invest a relatively mod-
est sum towards collective goals, the aggregate effort potentially benefits all substantially.
Collective action is the economically rational approach to public goods such as research
and development; here, responsibility for catalysing collective action lies principally in the
hands of the global community. Far from overshadowing action at the national level, global
efforts help both to make national research and development efforts more productive and
to lead to a global result that exceeds the sum of national ones. Thus, among the many
competing demands on the funds allocated to international assistance for health, those
contributing to generation of the new knowledge, products and interventions that can be
shared by all have special merit.”

The World Bank, in two of its recent World development reports (25,26), has also empha-
sized the importance of new knowledge for development, and that countries and the inter-
national system should collaborate in its generation.

One important step towards linking national health systems (and their research arms)
into an international network has been the creation of the Global Forum for Health Re-
search (Box 3.4). The Forum’s purposes included informed advocacy for reallocation of re-
sources towards research and development, and improving the focus and efficiency of
resources now being spent. The participation of national health systems in the generation
of new knowledge provides dual benefits: it quickens the overall pace of advance, and it
shortens the time it takes for results to be translated into practice. Hence the importance, in
planning the financing and organization of health systems, of ensuring an adequate re-
search and development base.

Box 3.4 Investing in health research and development for the poor: the Global Forum for Health Research

Of the US$ 50–60 billion spent
worldwide each year on health re-
search by the private and public sec-
tors combined, only 10% is devoted
to the health problems of 90% of the
world’s population. The 1996 WHO
report, Investing in health research
and development (24), recom-
mended the creation of a Global Fo-
rum for Health Research to help to
correct this so-called 10/90 gap. The
Global Forum, established in 1997,
aims at helping to bring together
a wide range of partners, in the
belief that adequate solutions to
the present challenge of under-
investment in health research and
development for the poor will re-
quire multiple participation.

The Global Forum is an interna-
tional nongovernmental foundation

hosted by WHO in Geneva. Much of its
work is designed to foster greater effi-
ciency in the use of existing research
and development resources by provid-
ing analyses that help researchers,
product developers and funders to fo-
cus on the highest priorities. It actively
supports the following initiatives.
• The Alliance for Health Policy and Sys-

tems Research was created in re-
sponse to concern that research in
this area had been neglected in
middle and low income countries.

• The Global Tuberculosis Research Ini-
tiative is being established to pro-
vide a coordinated response to the
increasing global incidence of the
disease, low uptake of the DOTS
treatment strategy, increasing resist-
ance to existing remedies, and the
spread of tuberculosis related to the

HIV/AIDS pandemic.
• An Initiative for the Control of Cardio-

vascular Diseases (CVD) in develop-
ing countries is being established as
an outcome of recent studies, such
as the World Bank-funded study by
the US Institute of Medicine. This
study predicts that in middle and
low income countries there will be
a rapid rise in the global CVD bur-
den from 10% in 1990 to 15% in
2020. There is an urgent need to de-
velop strategies and cost-effective
interventions for dealing with this
problem.

• The Initiative on Health and Societies
plans to identify and study the key
determinants of health outside the
health sector, such as poverty, edu-
cation, water and sanitation, and
culture.

• The Initiative on Prevention of Vio-
lence and Injuries will contribute to
a coordinated global response to
the increasing problem of violence
and injuries, which has hitherto
been approached in a piecemeal
way.

• The Initiative on Domestic Violence
against Women (including Child
Abuse) is being planned by
a number of partners in response
to the lack of studies on this in-
creasing global problem. Domes-
tic violence against women is
widespread but the global disease
burden is unknown.

• The Public/Private Partnership
against Malaria aims to develop
new antimalarial drugs in collabo-
ration with the private sector.
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To enable the whole population of even the richest country to have access to effective
care of good quality, many choices have to be made. These choices concern health inter-
ventions, as well as the way these interventions are delivered through health systems. In
both cases, choices should take account of research into effectiveness in order to ensure the
development of an optimal strategy. An open and informed debate about priorities in health
is also a necessary part of this strategy. Informing this debate is a critical task for research,
and it is one being addressed by WHO’s new Global Programme on Evidence. Unless
these choices are made by responsible authorities, nationally and locally, and their imple-
mentation is monitored, service provision always tends to favour the better-off groups,
both in terms of where services are available and what services are offered. The objectives
enumerated at the beginning of this chapter are more likely to be achieved when appropri-
ate political and financial mechanisms complement performance data in making authori-
ties accountable to the populations they are meant to serve. To select key interventions and
to orient health services towards entire populations combines universalism with economic
realism. This “new universalism” is an attainable goal for the early years of the next century.
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4

ROLLING BACK MALARIA

M alaria and underdevelopment are closely intertwined. Over 40% of the
world’s population live where there is a risk of malaria. The disease causes

widespread premature death and suffering, imposes financial hardship on poor house-
holds, and holds back economic growth and improvements in living standards. It is time
for a major attack on malaria. Roll Back Malaria is a new, health sector-wide partnership to
combat the disease at global, regional, country and local levels. Its strategy is outlined at the
end of this chapter.

THE CHALLENGE OF MALARIA

Malaria flourishes in situations of social and environmental crisis, weak health systems
and disadvantaged communities. Its ability to develop resistance makes malaria a formida-
ble adversary. Effective interventions are available but they are not reaching the people
with the greatest burden of malaria because the capacity for malaria control is inadequate
in endemic countries, where health systems are often weak. Better use must be made of
current knowledge, new products and state-of-the-art technologies to overcome the bar-
rier to human progress which malaria poses.

THE HEALTH BURDEN

Almost 300 million clinical cases of malaria occur worldwide each year and over one
million people die (see Annex Table 8). Almost 90% of these deaths occur in sub-Saharan
Africa, where young children are the most affected. Malaria is directly responsible for one
in five childhood deaths in Africa and indirectly contributes to illness and deaths from
respiratory infections, diarrhoeal disease and malnutrition. Though malaria is still a big
problem, huge progress has been made since the beginning of the century; its recent resur-
gence in Africa contrasts dramatically with the global decline in mortality since 1900 (see
Box 4.1).

The rapid spread of resistance to antimalarial drugs presents a potentially devastating
threat to effective treatment. Safe, effective and affordable options are quickly running out,
and the discovery of new antimalarials is not keeping pace. For decades chloroquine
was the main drug used, but increasing resistance forced its replacement in parts of Asia
and South America during the 1980s, and in the 1990s African countries are starting to
follow suit.
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If malaria is diagnosed and treated promptly the infection may quickly subside, but
without effective treatment, severe complications – such as cerebral malaria, severe anae-
mia or multiple organ failure – can rapidly develop, leading to case fatality rates of 10–30%.
The progression from mild symptoms to death can be rapid. Mortality is not the only prob-
lem. With hundreds of infective bites per person/year leading to frequent illness, morbidity
is high. Serious long-term neurological disabilities are experienced in 10% of children hos-
pitalized in Kenya with severe malaria. Less obvious disabilities, including impairment of
cognitive development, are probably even more common.

The scale of the problem in many countries appears to be increasing. Furthermore, the
number of malaria epidemics is growing both because of climatic and environmental

Box 4.1  Malaria-related mortality in the 20th century

During the first half of the 20th
century the world sustained around
2 million deaths from malaria each
year, most in the Asian and the Pa-
cific tropics, and somewhat fewer in
Africa. Following the end of the Sec-
ond World War, national malaria con-
trol campaigns were initiated or
intensified in the most affected
countries, from the Middle East,
through the Indian subcontinent
and South-East Asia to the islands of
the Western Pacific, including those
of Indonesia and the Philippines.
Using DDT spraying of homes (a
method intended to attack the mos-
quito vectors of malaria where they
contact the human host), spectacu-
lar reductions in malaria incidence
and malaria-related mortality were
achieved, especially in India and
Ceylon (now Sri Lanka). The zenith
of success was reached by the mid-
1960s. In subsequent decades, how-
ever, the economic and political costs
of sustaining the intensive efforts
involved in the initial campaigns,
combined with emerging resistance
of the parasites and their vectors to
the chemicals used to attack them,
led to the resurgence of malaria
transmission throughout southern
Asia and the Western Pacific. Most
damaging has been the emergence
of multi-drug and chloroquine re-
sistant Plasmodium falciparum,
which, starting in the mid-1960s, has
spread outwards from a focus in
South-East Asia. Notwithstanding
these serious setbacks, a return to
the previously high malaria-related
mortality rates within this vast sec-

tion of the human population has
never been remotely approached. The
sustained reduction of malaria-related
mortality in a region from the Medi-
terranean to the Western Pacific in the
second half of the 20th century has
been an outstanding, if precarious, suc-
cess in the improvement of human
health.

In China, the emergence of a strong
national government shortly after the
end of the Second World War, and the
absence of warfare itself, must have
contributed to significant reductions of
the malaria burden in the decades that
followed. However, political turmoil
within China at first prevented major
advances. Then in the mid-1970s, a
determined anti-malaria campaign
was initiated which integrated vector
control with rigorous malaria case de-
tection and treatment. Malaria-related
deaths in China are now about one

hundred per year compared with the
hundreds of thousands per year
through the early decades of the cen-
tury. An important outcome of the
Chinese anti-malaria campaign has
been the development of the
artemisinin derivatives of quinhaosu,
a traditional Chinese herbal medicine,
to combat chloroquine-resistant
P. falciparum. In Asia and particularly in
Viet Nam in the early 1990s, the use of
artemisinin derivatives has dramati-
cally reversed the general rise in ma-
laria mortality rates in the region.

By contrast relatively little effort has
been put into trying to control the
malaria situation in sub-Saharan Africa.
The reasons are several. In the early
part of the century, African malaria was
a minor part of the global problem. This
was because adults in African
populations were apparently unaf-
fected, malaria-related morbidity and

mortality being limited to young
children – the effect of intense in-
fection rates leading to death or full
protective immunity by mid-child-
hood. At a practical level, however,
the intensity of malaria transmis-
sion in sub-Saharan Africa, through
hugely efficient mosquito vectors,
and the poverty and size of the
countries facing the problem,
meant that large reductions in ma-
laria-related mortality were
thought unattainable by means
largely based on vector control,
which were being used successfully
elsewhere.

Nevertheless, malaria-related
deaths in Africa, which can never
have been fewer than hundreds of
thousands per year, did show evi-
dence of per capita decline from the
1950s to the early 1980s. This can
probably be attributed to slowly
improving living conditions and
access to cheap and effective chlo-
roquine. However, the slow down-
ward trend in malaria-related
mortality in Africa seems to have
undergone a reversal, starting from
the late 1980s. In relation to total
population, the numbers of child-
hood deaths from malaria in Africa
may, at the very end of the 20th
century, be substantially higher
than they were 10 years previously.
The factor most likely to underlie
such an increase in malaria-related
mortality rates is the spread of chlo-
roquine-resistant P. falciparum
across Africa.

Contributed by Richard Carter, University
of Edinburgh, Scotland.
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changes, and as a result of human migration, often caused by military conflicts and civil
unrest.

THE ECONOMIC BURDEN

Malaria-endemic countries are some of the world’s most impoverished. Malaria causes
nearly 250 times more deaths in the world’s poorest countries than in the richest. The
economic burden of malaria to households can be extremely high. Even in the poor coun-
tries of sub-Saharan Africa, households have been found to spend between $2 and $25 on
malaria treatment, and between $0.20 and $15 on prevention each month (1). Treatment
costs of malaria for small farmers have been estimated to be as high as 5% of total house-
hold expenditure in Kenya and 13% in Nigeria. Many are simply too poor to be able to pay
for adequate protection.

Government resources are also stretched in the provision of prevention and treatment
services. Between 20% and 40% of outpatient visits and between 10% and 15% of hospital
admissions in Africa are attributed to malaria, at an estimated cost of $1.10 per outpatient
visit (Malawi) and $35 per admission (Kenya). In Rwanda nearly a fifth of the health budget
was spent on malaria treatment in 1989. One estimate of the impact of malaria on national
income in Africa (2) put the economic burden at 0.6–1.0% of gross domestic product (GDP);
separate estimates for Kenya put the overall production loss at 2–6% of GDP, and at 1–5%
for Nigeria (3).

Recent research (4) suggests that the adverse economic impact of malaria in Africa is
probably even greater than 1% of GDP. This figure is mainly made up of estimated produc-
tivity losses through premature mortality and spells of sickness. Further, malaria in school-
children is a major cause of absenteeism and probably reduces the effectiveness of their
education. It is also thought to drive away potential development opportunities by making
certain zones unsuitable for habitation, deterring international trade and foreign invest-
ment, and jeopardizing the development of sectors such as tourism. Economic develop-
ment may also be retarded by reduced access to international flows of knowledge and
technology because companies may be reluctant to send representatives to malarious coun-
tries. Malaria may thus be a cause, and not just a consequence, of underdevelopment.

THE DIVERSE AND CHANGING NATURE OF THE DISEASE

The endemicity of malaria is largely dependent on the type of mosquito, the parasite
species, and the climate, which broadly determine the intensity and length of transmission.
Figure 4.1 shows malaria risk levels across sub-Saharan Africa (5). Of the four species of
parasite that affect humans, Plasmodium falciparum is the most dangerous. It is also the
parasite most common in Africa. Epidemic areas are subject to irregular rapid increases in
incidence, usually related to the season and population movements, whereas in endemic
areas malaria transmission occurs continuously over many successive years. Endemic ma-
laria under very high intensities of transmission, commonly referred to as stable endemic
malaria, primarily exists in tropical Africa (except in highland areas) and in Papua New
Guinea. Moderate intensities of transmission with seasonal and year to year fluctuations,
referred to as unstable endemic malaria, prevails in much of the rest of the malaria world,
particularly in Asia and Central and South America. Epidemics of malaria can also occur
over large parts of the Indian peninsula, Sri Lanka, parts of the Middle East, South-East
Asia, north-west Africa and some countries in South America. In highly endemic areas,
children and pregnant women are the most vulnerable to attack, as other adults acquire a
degree of immunity through continued exposure. But in areas of less intense transmission
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and particularly in epidemic areas, most of the population is likely to be non-immune and
all are at risk.

The toll in morbidity and mortality from malaria has been held in check by the wide-
spread availability of cheap and effective antimalarial drugs. The greatest threat to the con-
trol of malaria in the near future is the loss of effectiveness of these drugs because of resistance.
The potentially lethal malaria parasite, P. falciparum, has shown itself capable of developing
resistance to nearly all the antimalarial drugs now used. Chloroquine, perhaps the best ever
antimalarial drug, and certainly the most widely used, is now failing against falciparum
malaria in most areas of the tropical world.

In some areas, such as parts of South-East Asia and South America, chloroquine is now
completely ineffective against P. falciparum malaria. In many parts of India and Africa, its
effectiveness is falling rapidly. Even Plasmodium vivax malaria, which has been consistently
sensitive to chloroquine in the past, has now developed resistance in some parts of South-
East Asia and Oceania.

For the treatment of falciparum malaria, the usual successor to chloroquine is a combi-
nation of pyrimethamine and a long acting sulphonamide (SP), which is also affordable

a Modelled on estimates of population density and stable transmission (transmission and/or new clinical cases every year), according to combined
temperature and rainfall. In addition, in southern Africa, the fact that there has been a successful control strategy for many years was also taken into
account.

Source: Snow RW et al.  Mortality, morbidity and disability due to malaria: A review of the African literature. Report prepared for the Epidemiology &
Burden of Disease Programme and Roll Back Malaria. Geneva, World Health Organization, 1998.

Figure 4.1  Malaria risk across sub-Saharan Africa according to population density and climate a
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and well tolerated. Five countries in Africa (Botswana, Kenya, Malawi, South Africa and
Swaziland) have now been forced to switch from chloroquine to SP as the first line antima-
larial treatment. Unfortunately, in several of the areas where it has been deployed, notably
South-East Asia and South America, P. falciparum has become widely SP-resistant.

Replacement drugs generally last only a few years before they too experience significant
resistance. In some areas, such as Brazil and Thailand, only multi-drug therapies are now
effective. Deciding when to change drugs is an extremely difficult decision, involving com-
plex trade-offs between higher drug costs, immediate reductions in morbidity and mortal-
ity, reductions in the associated cost of treatment, and potential increases in resistance to
replacement drugs, which could lead to higher morbidity and mortality in the future. Policy-
makers urgently need good data and practical advice to help them to choose the most
appropriate drug regimen. Policies must be developed to balance the need for accessible
treatment with the need to control drug use in order to reduce the growth in resistance.

Human beings play a crucial role in the epidemiology of malaria. Epidemics can result
from population movement of non-immunes into malarious areas, either in search of tem-
porary work, or into new frontier settlements, for example in jungle areas of South America,
or as refugees, following natural disaster, war or civil unrest. Nchinda (6) cites armed con-
flict and migration as important causes of malaria resurgence in Africa. Economic activity
and development can create conditions suitable for mosquito breeding through, for exam-
ple, environmental changes such as deforestation, global warming and irrigation. Further-
more, previous patterns of antimalarial and insecticide use affect present levels of drug and
insecticide resistance.

MALARIA CONTROL: PAST, PRESENT AND FUTURE

The nature of malaria and its impact on health is quite different in different places. So
control operations must be specific to each location and need to take into account the
epidemiological, economic, institutional and cultural settings. Patterns of promotive and
preventive behaviour, and of treatment seeking, are influenced by levels of education and
cultural beliefs. And the capacity to control both the disease and the growth of resistance
depends on the quality and coverage of each country’s general infrastructure and the state
of its health system.

CONTROL STRATEGIES, 1950–1990S

Organized efforts to reduce the burden of malaria can be traced back to antiquity, and a
historical perspective offers important insights into control strategies (see Box 4.2). In the
postwar period several distinct shifts have occurred in global and national strategies to
control malaria, reflecting changing attitudes to disease control in general and growing
knowledge about malaria in particular.

The period from the late 1940s to the mid-1960s was a time of optimism. Following the
discovery of DDT and the establishment of the World Health Organization, malaria eradi-
cation was identified as a priority. Time limited special-purpose campaigns, involving DDT
spraying, chloroquine chemotherapy and active case surveillance, were expected to achieve
global eradication in a matter of years. “This is the DDT era of malariology. For the first time
it is economically feasible for nations, however undeveloped and whatever the climate, to
banish malaria completely from their borders” wrote one authority in 1955 (7). Cases of
malaria fell dramatically in several countries, most notably in Sri Lanka (see Box 4.1), where
they dropped from over one million cases a year to under twenty in 1963. But resistance
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developed to DDT, and concerns about its safety emerged. External funding was scaled
back, and public support for spraying wavered. By 1969, WHO had accepted that control
programmes were indispensable in areas where eradication was impractical, such as sub-
Saharan Africa (where eradication strategies were never attempted), and early optimism
was giving way to disillusion.

International funding for malaria control and research shrank in the 1970s and 1980s,
and the emphasis shifted to control strategies. But there were no clear guidelines, and
many malaria programmes, set up originally as “one-off” eradication campaigns, were or-
ganizationally outside the rest of the health system. Resistance to chloroquine grew rapidly,
first in Asia, subsequently in Africa. Major epidemics occurred in Brazil (1985–1989), India
(1974–1977) and Turkey (1976–1978).

Although global malaria eradication was not achieved, gains were made, and important
lessons were learned from the experience of the 1950s and 1960s. First, malaria was eradi-

Box 4.2  Malaria control: lessons from the past

detail.  When Ronald Ross provided ir-
refutable empirical support for the
mosquito theory, malaria intervention
became aimed at reducing vector
populations.

In addition to spurring the develop-
ment of modern malariology, the in-
crease of global traffic during the
colonial period resulted in the impor-
tation of many infectious diseases to
areas where they had not previously
been endemic. Malaria, for example,
was imported into Mauritius in 1866.
Similar introductions of malaria oc-
curred at the same time on Grand
Comoros Island and Reunion Island.
Malaria remained endemic in Mauri-
tius and Reunion for a century before
it was sustainably controlled.

By the time of the outbreak of the
First World War, emerging success sto-
ries in Panama and southern Europe
and unsuccessful attempts elsewhere
spawned debates which would shape
later international policies to control
malaria transmission.  Among these
debates, the alternative conceptions of
malaria as a social disease – to be
solved by the elimination of poverty –
and as an entomological and clinical
problem which required proper scien-
tific intervention strategy vied with
each other for decades.  Ultimately, the
discovery of DDT’s unprecedented in-
secticidal potential would infuse new

energy into vector-based approaches
to malaria control.

The two World Wars, with their con-
comitant social upheaval, transformed
anti-malaria efforts around the world.
In the rural south of the United States
and in southern Europe the prevalence
of malaria had begun to decline. This
was mainly attributable to the inter-
play between malaria transmission dy-
namics specific to these regions and
to three important changes attendant
on rapid economic growth.
• The drainage of swamps in order to

establish new agricultural land had
drastically reduced the indigenous
anopheline populations of malaria
endemic regions.  Similarly, im-
proved facilities in animal hus-
bandry led to better separation of
humans and livestock, and diverted
the attention of more zoophilic
vectors.

• Increased income provided at-risk
individuals with the means to im-
prove their health-seeking behav-
iour, including limiting their
exposure to mosquitoes and seek-
ing drug treatment.  Many radical
malaria treatment strategies aim not
only to eliminate clinical symptoms
of the disease but also to clear all
parasites from the patient’s blood.
Similarly, increased national wealth
allowed for the establishment of an

extensive health infrastructure,
making primary clinical care eas-
ily accessible.  Malaria was rela-
tively easy to diagnose in these
regions, where it was one of only
a few vector-borne infectious dis-
eases.

• The establishment of large cities
created environments hostile to
the spread of malaria.

Analysis of historical changes in
malaria prevalence suggests a
number of factors which help to
determine the likelihood and
sustainability of success in malaria
control. Among these are geogra-
phy, evolutionary history of flora and
fauna, infrastructure, and land use.
It is due to these factors, much more
than to socioeconomic ones, that
attempts to control or interrupt
transmission of the disease have his-
torically been most successful on
islands, in temperate climates, or at
high elevations.  These lessons have
important policy implications for
malaria control; well-designed strat-
egies ought to consider how such
factors interact both locally and glo-
bally. Interventions must be critically
assessed to ensure that they are
suited to the geographical, eco-
nomic and biological contexts in
which they are carried out.

Organized efforts to reduce the
burden of malaria are as old as hu-
man societies.  From the time of the
pre-Roman Etruscans to Napoleon,
for example, efforts were made to
drain the marshes surrounding
Rome, whose “noisome smells” were
believed to cause pestilence (7).
Hippocrates observed that “[where]
there be rivers ... which drain off
from the ground the stagnant wa-
ter ... [the people] will be healthy
and bright.  But if there be no rivers,
and the water that the people drink
be marshy ... the physique of the
people must show protruding bel-
lies and enlarged spleens”.  Before
the parasites were discovered and
their life cycle characterized, malaria
could only be associated with poor
sanitation.  Accordingly, therefore,
most early efforts at malaria control
focused on sanitation and land use
strategy.

The expansion of colonial powers
into the malarious tropics brought
new urgency to European efforts to
understand the etiology of malaria.
Throughout the 19th century, a suc-
cession of colonial army officers, as
well as scientists from Italy (which
was malaria-endemic at the time),
doggedly tracked the disease until
its entire life cycle, etiology, and epi-
demiology had been elucidated in

Contributed by Amar Hamoudi & Jeffrey D. Sachs, Harvard Institute for International Development, Cambridge MA, USA.
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cated or controlled in ecological zones where infection was lower: in the many subtropical
areas of southern Europe, the island settings of Mauritius and Singapore, in Hong Kong
(China), and also in parts of Malaysia. Second, the importance of supportive health sys-
tems to malaria control efforts became clear. Sri Lanka came close to eradication in large
part because of its well-organized and accessible health system.

By 1992, when a revised global malaria control strategy was approved by WHO’s Mem-
ber States at the World Health Assembly, there had been much re-thinking. Resistance had
spread but new drugs and tools were becoming available. Malaria control was recognized
to be an essential part of overall health development, and the importance of achieving
sustainable progress was emphasized. National programmes were encouraged to focus on
early diagnosis and prompt treatment, selective and sustainable prevention, early detec-
tion, containment and prevention of epidemics, and building local capacity to assess and
manage the malaria situation. In Brazil, a control programme integrated within the health
system rapidly expanded diagnostic and treatment facilities between 1992 and 1996 and
achieved a substantial reduction in P. falciparum malaria transmission. Africa, the most af-
fected region, took important initiatives (see Box 4.3). Mobilization of the research commu-
nity was achieved with the launch of the Multilateral Initiative on Malaria in 1997.

CURRENT TECHNOLOGY FOR EFFECTIVE INTERVENTIONS

A wide range of effective tools for malaria prevention is at present available, though not
always where most needed.
• Insecticide-treated nets have increasingly been used over the last 15 years as a method

of preventing mosquito biting. Where nets are already widely used in the community,
only a re-impregnation programme is required; but where net ownership is currently
low, nets must also be distributed as part of the intervention. Large-scale use of insecti-
cide-treated nets has been accompanied by substantial reductions in malaria incidence
in China and Viet Nam. The use of treated bednets and curtains has led to reductions in
child mortality ranging from 14% to 63% in African trials, but current implementation
in Africa remains limited and achieving high retreatment rates of nets has proved very
difficult. Nets are not a panacea.

Box 4.3  Malaria control in Africa

Malaria is the leading health prob-
lem in sub-Saharan Africa, where
74% of the population live in highly
endemic areas and a further 18%
live in epidemic areas. About 550
million people are at risk of malaria.
There are about 270 million cases a
year, with almost one million deaths;
5% of children are likely to die of ma-
laria-related illness before they are
five years old.

Malaria has spread into areas
which previously had low transmis-
sion or none at all. For example, epi-
demics have occurred in recent

years in some parts of eastern and
southern Africa. This changing geo-
graphical distribution is influenced by
population movements, as well as by
global warming and deteriorating
sanitation which make the environ-
ment more propitious for the breed-
ing of mosquitos.

Countries in the African region have
adopted a coordinated malaria control
strategy which includes: the early de-
tection, control or prevention of epi-
demics; early diagnosis of malaria
cases, with prompt and effective treat-
ment; preventive measures including

vector control activities; and integra-
tion of activities into primary health care.

Over the past two years, capacity has
been built in the areas of policy for-
mulation, the planning and evaluation
of malaria control programmes, and
case management at all levels of the
health system including the commu-
nity. A review of health facilities in se-
lected districts found that, in general,
the quality of case management is
improving. Uncomplicated cases of
malaria were being correctly managed
in 67–100% of health facilities and
severe malaria in 28–100%. Preventive

measures, such as indoor spraying,
personal protection and the use of
bednets, are being promoted.

Priorities for malaria control in Af-
rica are now the strengthening of
technical support to programmes,
training, and enhanced operational
research. Countries will be encour-
aged to build partnerships for the
systematic implementation of the
malaria control strategy, and com-
munities will be encouraged to play
a greater role.

Contributed by  the WHO Regional Office for Africa.
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• User-friendly packaging of drugs is a simple and cost-effective way to improve case
management and compliance. Better regulation of drug vendors, which is also neces-
sary, presents a bigger challenge.

• Access to early treatment of good quality remains a critical need. Effective treatment of
African children could bring about an immediate reduction in the total disease burden.
Chemoprophylaxis or presumptive treatment during pregnancy reduces the risk of ma-
laria infection in all pregnant women and significantly increases the birth weight of
babies born to women in their first pregnancy. Although WHO recommends that all
pregnant women in malaria endemic areas receive regular prophylaxis, in practice less
than 20% of women are effectively covered. For both women and children at risk from
malaria, better functioning health systems have an important potential role.

• Using a stratified approach to residual house spraying and applying it in high-risk areas
remains an important control activity in many countries. Larvicides or environmental
management, such as drainage or control of water flow of rivers and other water bodies,
can be used to destroy mosquito larvae, but only in areas where breeding sites are well
defined.

For an intervention to be appropriate it must not only be effective but also cost-effective
compared with alternative uses of scarce resources. The cost-effectiveness of each inter-
vention will vary, depending on epidemiological factors (such as the length of transmission
season), economic variables (such as local costs for staff, nets and drugs), and behavioural
factors (such as adherence to drug regimens and retreatment rates for nets). The extent and
quality of the existing health infrastructure is also a key factor in determining costs and
cost-effectiveness. For example, the cost-effectiveness of insecticide-treated nets varies ac-
cording to whether nets are available in the community, and the cost-effectiveness of pre-
sumptive treatment in pregnancy depends on whether there is already wide coverage of
antenatal care.

Figure 4.2 shows the range of the cost per DALY averted by preventive strategies in poor
areas of Africa with high levels of malaria transmission (8). It also shows estimates (from
different sources) of the cost per DALY averted from improved treatment interventions. It is
possible to make rough comparisons with data for other health interventions, although the
methodologies used may not be strictly comparable. For example, the cost-effectiveness of
measles vaccination is between $2 and $17 per DALY averted, onchocerciasis vector control
between $120 and $230, and the medical management of hypertension greater than $2000,
converted to 1995 US$ (9). The Brazilian national malaria control programme, with a mix of
vector control and integrated early diagnosis and treatment, reduced the burden of malaria
at an estimated cost of $65 per DALY averted. It has recently been argued that any interven-
tions with a cost per DALY averted of less than $150 would count as cost-effective in low
income countries. Compared with this threshold, all the malaria control interventions evalu-
ated represent good value for money. These data are consistent with a cost per death avoided
of between $750 and $2500. On this basis, the annual global cost of halving malaria deaths
would be between $375 million and $1.25 billion.

Effective, low technology interventions can be used to improve the quality of case man-
agement, even in the presence of considerable drug resistance. The development of simple
algorithms improves diagnosis, increased drug testing can help identify poor quality
antimalarials, and training of providers in both the public and private sectors is needed to
improve prescription practices. Providing simple instructions and pre-packaging drugs help
to ensure that the correct course of treatment is taken, and the identification of severe cases



Rolling Back Malaria 57

can be improved by community-wide health education. Where resistance is high, health
outcomes can be improved by ensuring that treatment failures are recognized and treated
with appropriate second line drugs. Although data are limited, several of these interven-
tions are potentially highly cost-effective. For example, based on a situation of 30% clinical
failure with chloroquine as first line drug, the cost per DALY averted of improving adher-
ence through pre-packaging and education is likely to be under $8 in low income African
countries, and improving the availability of second and third line drugs can cost less than
$3 per DALY averted. Both interventions would be affordable to low income countries,
requiring less than a 0.5% addition to the existing health sector budget.

An intervention can be cost-effective but also very expensive. Figure 4.3 shows the cost
of implementing the different preventive and treatment interventions, as a percentage of
the public sector health budget for a typical low income African country (8). The results are
striking. Whilst antenatal presumptive treatment and insecticide treatment of existing nets
are both relatively inexpensive, distributing and treating nets on a national scale would
require a budget increase of nearly 25%, and country-wide residual spraying would in-
crease the budget by over 50%. These amounts are unaffordable to low income countries
through government finance alone.

The focusing of public resources on a limited number of highly effective, low cost inter-
ventions will include preventive and promotive actions, and treatment of malaria. For ex-
ample, the Integrated Management of Childhood Illness (IMCI) package is an initiative to
improve the treatment of the most common childhood diseases and conditions. Malaria is
one of five key conditions included in the strategy, along with acute respiratory infections,

Figure 4.2  Comparative cost-effectiveness of selected malaria control interventions in a typical
low income African country, US$, 1995

The following assumptions are made:
– antenatal care: primigravidae only, 50% chloroquine RII/RIII resistance, 10% sulfadoxine-pyrimethamine RII/RIII resistance;
– case management: gross costs, chloroquine as first line drug with 30% clinical failure;
– insecticide-treated nets: one treatment of deltamethrin a year, no insecticide resistance;
– residual house spraying: lambda-cyhalothrin, no insecticide resistance.

Adapted from:  Goodman CA, Coleman PG, Mills A.  Economic analysis of malaria control in sub-Saharan Africa. Report to Global Forum for
Health Research.  London,  London School of Hygiene and Tropical Medicine (Health Economics and Financing Programme), 1998.
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measles, diarrhoea and malnutrition. Integrated management involves the training of health
care staff and the provision of guidelines to help health care providers to recognize the
considerable overlap in the signs and symptoms of these common diseases, and to encour-
age prevention and appropriate treatment of children at home and in the health facility.

Preliminary estimates suggest that, in sub-Saharan Africa alone, IMCI could avert an-
nually over 400 000 deaths due to malaria in children. In addition, IMCI could avert a
further 350 000 childhood deaths from other causes in sub-Saharan Africa and perhaps five
times this number globally. In the World development report 1993, the World Bank estimated
the annual average cost of IMCI implementation at US$ 30–50 per DALY averted. This puts
IMCI in the middle range of the interventions presented in Figure 4.2. However, the abso-
lute impact of IMCI on disease burden would be considerably greater than that of most of
the interventions shown. WHO is conducting a multi-country evaluation of IMCI effec-
tiveness in order to provide more accurate figures.

Past experience has demonstrated that, although all of these strategies provide promis-
ing opportunities for improving the quality of care, their success will depend on integration
with, and development of, existing primary health care activities, and the strengthening of
health care services in general.

FUTURE CONTROL STRATEGIES AND RESEARCH NEEDS

The provision of prompt diagnosis and effective treatment should be a key component
of any control programme, but in reality disease management is often grossly inadequate.
This reflects a general weakness in the availability and quality of existing health systems.

Figure 4.3  Comparative affordability of selected malaria control interventions: total cost of full
coverage as a percentage of a public sector health budget for a typical low income African country

The following assumptions are made:
– antenatal care: primigravidae only, 50% chloroquine RII/RIII resistance, 10% sulfadoxine-pyrimethamine RII/RIII resistance;
– case management: gross costs, chloroquine as first line drug with 30% clinical failure;
– insecticide-treated nets: one treatment of deltamethrin a year, no insecticide resistance;
– residual house spraying: lambda-cyhalothrin, no insecticide resistance.

Adapted from:  Goodman CA, Coleman PG, Mills A.  Economic analysis of malaria control in sub-Saharan Africa. Report to Global Forum for
Health Research.  London,  London School of Hygiene and Tropical Medicine (Health Economics and Financing Programme), 1998.
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A clear lesson from past experience of malaria control is that both prevention and treat-
ment need to be delivered through a strong health system. Separate malaria organizations
are not sustainable entities, and their effect has been to detract resources and attention
from securing health system improvement and reform. Often, access to skilled care provid-
ers is impossible. Poor people face both price and time barriers in accessing health care. At
first levels of care, providers may prescribe inappropriate drugs, patients may not comply
with the recommended regimen, drugs are often ineffective because of resistance or poor
quality, and patients with severe malaria are misdiagnosed or fail to get specialist care.
Inadequate care results in unnecessary morbidity and mortality from malaria, and also
encourages the development of drug resistance through the use of suboptimal doses.

Malaria control in the 21st century will be approached through strengthened health
systems, working closely with local communities to identify and tackle the specific prob-
lems of the area. An impressive array of tools for preventive and effective treatment is
already available. Big inroads can be made into malaria morbidity and mortality. The nine
most endemic countries in the region of the Americas achieved a 60% reduction in malaria
mortality between 1994 and 1997. Even with growing resistance, an estimated 20% reduc-
tion in child deaths in Africa could be achieved if health systems were funded, organized
and managed to bring today’s knowledge and techniques within the reach of whole
populations. The state of the health system in most poor countries is itself a contributor to
the scale of the malaria problem. Applying available knowledge is a prerequisite to future
progress.

The Multilateral Initiative on Malaria in Africa (see Box 4.4) was created in 1997 to boost
collaboration in malaria research to support strategies for control. The initiative aims to
increase the funding for research on malaria (by one estimate currently just over 1% of the
research funding level for HIV/AIDS) and bring together scientists, funding agencies, the
pharmaceutical industry and government to identify common research priorities. Another
joint public–private sector initiative is the Medicines for Malaria Venture (MMV) which
aims to develop anti-malarial drugs and drug combinations and make them available in
poor countries. Support for this venture is being solicited from foundations and other pub-
lic sources as well as from the pharmaceutical industry.

Drugs, such as mefloquine, are now available, which are effective against multi-resistant
falciparum malaria. But there are two problems; the first is that they are expensive and may
cost 5–10 times as much per treatment as the drug they are succeeding. The second prob-
lem is that resistance can develop to these drugs, too. Artemisinin and its derivatives have
proved the most rapidly acting and potent of all antimalarials. In large clinical trials these
compounds have proved safe and effective, both in severe and uncomplicated malaria. The

Box 4.4  Multilateral Initiative on Malaria in Africa

The Multilateral Initiative on Ma-
laria (MIM) was launched in Dakar,
Senegal, in January 1997 when a
number of institutions from both
the public and private sectors joined
forces to promote malaria research
in Africa. In the context of this Initia-
tive, the UNDP/World Bank/WHO
Special Programme for Research

and Training in Tropical Diseases is
coordinating a Task Force on Malaria
Research Capability Strengthening in
Africa, which will focus on the needs
of endemic countries and fund activi-
ties related to strengthening research
capacities in malaria. A budget of
about US$ 3 million a year has been
raised, with contributions from several

institutions to support research and
capacity-building projects and
training.

The Task Force has mobilized over 40
countries and 160 partners to submit
proposals for review. Fifteen partner-
ship projects involving 20 African and
5 European countries and the USA
have so far been funded, and 14 re-

search training grants have been
approved in connection with the
projects. The main research areas to
be funded are antimalarial drug
policy and chemotherapy, epidemi-
ology, pathogenesis, vectors, and
health systems and social science.
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use of these drugs in combinations may provide an answer to the seemingly inexorable
increase in resistance. Investigating this possibility is a major research priority. Combining
artemisinin derivatives with mefloquine has been shown to halt the increase in mefloquine
resistance on the western border of Thailand. Rational and appropriate use of these anti-
malarial drug combinations will require a concerted effort to educate medical personnel,
dispensers, traditional healers and people living in endemic areas on the appropriate use of
antimalarial drugs.

But malaria control is not exclusively a challenge of implementation. New knowledge,
products and tools are urgently needed. In particular, new drugs are required. Investment
in vaccine development now has a high probability of success. This and other discoveries in
molecular genetics require political and financial guarantees to sustain their development
into usable products, which the Multilateral Initiative on Malaria is working to secure. And
careful economic and epidemiological research is needed to ensure that the most cost-
effective mix of promotive, preventive and treatment actions is implemented to meet the
needs of defined populations.

The versatility and adaptability of malaria pose a serious threat to successful control.
This is particularly true in situations of war and social turmoil or of rapid environmental
change. Over the last few years, several new and innovative products and strategies have
become available and several others are at an advanced stage of development (see Box 4.5).
• Promising results have been achieved in early trials of suppositories containing the fast

acting antimalarial, artesunate. Artesunate suppositories can be given to patients re-
ferred to hospital with severe malaria, who are unable to take oral medication. By allow-
ing the rapid administration of an effective antimalarial their chance of survival both
during transport and in hospital should be improved.

• New dipstick tests for diagnosing malaria are now on the market. The tests are quick
and do not require sophisticated laboratory skills, equipment or an electricity supply. At
over $1 per test, widescale use in Africa is unlikely to be affordable, but the tests could be
cost-effective in improving the diagnostic accuracy in areas where expensive first line
drugs such as mefloquine are used, or in the early confirmation of suspected epidemics.

• Combination therapies designed to slow the development of drug resistance are cur-
rently being tested. If two drugs are used together, the chance that a mutant will emerge

Box 4.5  Malaria vaccine development

The development of an effective
vaccine is the major breakthrough
needed in malaria control. Even with
much lower efficacy than other
vaccines, a malaria vaccine is likely
to be hugely cost-effective. Progress
in understanding the immune
mechanisms involved in conferring
protection against malaria, and in
identifying vaccine candidates and
their genes, has been substantial.
Vaccine development is now at a
point of unprecedented opportu-
nity, though it may take 7–15 years
before an effective vaccine is ready.

als in South America, South-East Asia
and Africa. Sophisticated biochemical
methods are now being used to im-
prove its potency.

A project taking advantage of DNA
research is MuStDO 15.1 (multi-stage
vaccine operation), a 15-gene malaria
DNA vaccine designed to reduce mor-
bidity and mortality in young children
in sub-Saharan Africa. It is expected to
enter clinical trials in the year 2000.

Already in field trials in the Gambia,
a recombinant protein vaccine, RTS S,
developed by SmithKline Biologicals,
is designed to prevent the malaria

Several different approaches to a
malaria vaccine, using the latest ad-
vances in technology, are undergoing
field testing on volunteers in Africa,
Asia and the United States. The whole
genome (the complete set of heredi-
tary factors) of the malaria parasite is
being sequenced.

Asexual blood stage vaccines, based
on cocktails of antigens, have already
been tested. Spf66, a synthetic peptide
vaccine developed by Manuel
Pattaroyo in the Instituto de
Inmunología in Bogotá, Colombia, has
been only partially effective in field tri-

parasite infectious stage from enter-
ing or developing within human
liver cells. Vaccines such as this will
prevent the life-threatening conse-
quences of malaria in non-immune
individuals.

A different approach is a vaccine
that prevents the transmission of
the malaria parasite from an in-
fected person to another. A trans-
mission blocking vaccine is under
development by scientists at the
United States National Institutes of
Health, in collaboration with WHO.



Rolling Back Malaria 61

that is simultaneously resistant to both drugs is much lower than if the drugs are used
alone. This strategy would increase drug costs in the short run, but could be highly
beneficial if the useful life of available antimalarials is prolonged.

• For insecticide-treated nets, “dip-it-yourself” insecticide treatment kits are under devel-
opment. These kits can be used in the home and should make retreatment more con-
venient. Social marketing strategies can be used to promote the use of treated nets.

Progress in the development of computer-based information systems allows geographical
data to be combined with information on climate, environment, drug and pesticide resist-
ance, population size and the location of health services. An example is MARA (Mapping
Malaria Risk in Africa International Collaboration), an initiative to map malaria risk accord-
ing to epidemiological type, which will provide vital information for assessing the disease
burden and planning control. Information on the costs of malaria control, and how these
vary by location and the scale of the intervention, is essential for the evaluation of both the
cost-effectiveness and affordability of strategies. Operational research is necessary to de-
vise ways to implement strategies which are sustainable and locally acceptable. Health
services in general must be strengthened to provide a firm base for the delivery of malaria
prevention and treatment, and new control strategies must be integrated within the na-
tional health care system.

A GLOBAL PROGRAMME TO ROLL BACK MALARIA

Several forces have combined to bring about the resurgence of malaria: civil conflict and
large-scale human migrations, climatic and environmental change, inadequate and dete-
riorating health systems, and growing insecticide and drug resistance. For the following
reasons, a new global initiative is timely.
• Malaria is a major problem. Although existing data are inadequate, it is clear that the

level of the health burden of malaria, and its heavy incidence on the poorest populations,
make it a powerful debilitating force.

• Tackling malaria is thus a major battle in the war against poverty. Malaria is a social and
economic development issue, not just a health concern.

• Successful malaria control involves strengthening health systems. Weak health systems
and uninvolved communities are part of the malaria problem. Because malaria is an
acute condition with a rapid natural history, easy access to health care of good quality is
vital in its management. Externally driven initiatives, by-passing local and national health
systems, are neither sustainable nor supportive to malaria control and health develop-
ment. Many countries have begun the process of reforming their health systems to im-
prove performance. Malaria control, like the better management of all illnesses, needs
to build on and support these changes. Through strengthened health systems, total
malaria deaths could be halved for about $1 billion per year.

• A willingness to collaborate has been demonstrated. The Organization of African Unity,
the World Bank and WHO’s African Region have already planned a major African Ma-
laria Initiative which is expected to spearhead Roll Back Malaria. The Multilateral Initia-
tive on Malaria is under way, and a new alliance between public and private sectors in
the form of the Medicines for Malaria Venture has been set up, aiming to improve the
availability of effective antimalarials in poor countries.
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Roll Back Malaria is different from previous efforts to fight malaria. It will work through
new tools for controlling malaria, but also by strengthening health systems for sustainable
health improvement. Roll Back Malaria’s activities will be implemented through partner-
ships with international organizations, governments in endemic and non-endemic coun-
tries, academic institutions, the private sector and nongovernmental organizations (see
Box 4.6). As agreed in October 1998, it will be supported by the united efforts of the four
international agencies most concerned with malaria and its effects on health and the
economy: UNICEF, the United Nations Development Programme, the World Bank and the
World Health Organization.

Roll Back Malaria will act as a pathfinder, helping to set the direction and strategy for
more integrated action in other priority areas such as tuberculosis control and safe mother-
hood. Greater reliance on partnerships in fighting malaria will inform WHO’s approach to
other major health challenges, and the development of effective and coordinated multi-
partner action.

Though the disease burden from malaria is still very high, the situation has improved
greatly since the beginning of the century. Trends in Africa are a conspicuous exception.

Since the beginning of the 1990s, a new international solidarity has arisen for renewal of
the combat against malaria.

A major challenge is to optimize the use of available tools to deal with the disease, in
coordination with all partners involved, through strengthened health systems; and to make
a big step forward in research in the areas of vaccines and drugs.

Box 4.6  How Roll Back Malaria will operate

Governments and civil society in
malaria-affected countries will take
the lead in Roll Back Malaria (RBM)
as a means to reduce poverty and
mortality, and promote human de-
velopment. UN system agencies will
work with them: WHO, the World
Bank, UNDP and UNICEF are com-
mitted partners. Other partners in
the international initiative will
include bilateral agencies, founda-
tions, nongovernmental organiza-
tions, private sector entities
(particularly research-based phar-
maceutical companies) and the
media. Partners will work together,
at country level, towards common
goals using agreed strategies and
procedures. Usually the country’s
national authorities will direct the
partnership.

Once a country has committed
itself to the RBM initiative, it will
undertake a situation analysis so

partners can develop a strategy for in-
tensified action against malaria. Part-
ners will agree interventions for each
location after examining information
about the extent to which people pre-
vent themselves from getting malaria;
treat themselves when ill with malaria;
and have access to good quality health
care.

Partners will also consider health
sector issues – particularly the insti-
tutional and financial context within
which health care is being offered and
used, both in the public and private
sectors.

WHO has established a Cabinet
project to help country RBM partner-
ships become fully effective. It sup-
ports them by:
• endorsing the technical content of

strategies being pursued by part-
ners;

• brokering technical and financial
assistance for their implementation;

• encouraging partners to stick to
their agreements;

• monitoring progress in rolling back
malaria, within the context of health
sector development.

To provide countries with the spe-
cialized technical support they need in
tackling malaria, the project will spon-
sor a number of resource networks
(initially a dozen), each concerned with
a specific issue, such as avoiding resist-
ance to antimalarial medication or in-
secticides. Networks will be made up
of experts in the appropriate field –
particularly from the relevant region.
They will encourage collaboration be-
tween countries, will link malaria con-
trol teams with researchers and will
optimize the use of local expertise in
the management of malaria control
activities. This will enable implemen-
tation plans to reflect an evidence-
based response to local needs and

realities, in keeping with the Global
Strategy for Malaria Control adopted
in Amsterdam in 1992.

The project promotes effective in-
vestment in new medicines,
vaccines and other tools to reduce
malaria-related suffering through
the Multilateral Research Initiative
on Malaria and the public–private
Medicines for Malaria Venture.

The project helps increase the
level of international financial in-
vestment in countries’ efforts to roll
back malaria, through international
advocacy with an emphasis on the
current and potential investment
outcomes – particularly among
members of the global RBM part-
nership. The project will also ensure
up-to-date aggregation and analy-
sis of information on the global ma-
laria situation.
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5

COMBATING THE

TOBACCO EPIDEMIC

W  ith current smoking patterns, about 500 million people alive today will even-
  tually be killed by tobacco (1). Tobacco deaths will occur in men already smok-

ing, children who will become smokers, and an increasing number of women smokers. For
most of these deaths to be avoided, a substantial proportion of adult smokers will have to
quit and children will need to avoid taking up the habit. If half of the adult smokers stopped
over the next 20 years, about one third of the tobacco deaths in 2020 would be avoided and
tobacco deaths in the second quarter of the century would be halved. Such changes would
avoid about 20 or 30 million tobacco deaths in the first quarter of the century and about 140
million in the second quarter (see Figure 5.1).

How can the epidemic be fought? Effective tobacco control strategies already exist, and
they have been proved to make a difference, benefiting both adults and children. Govern-
ments that have adopted them have succeeded in reducing, or at least slowing the increase
in, tobacco use.

To build on those successes, four principles of tobacco control provide a road-map for
national and global action. They include public health information combined with adver-
tising bans, taxes and regulations, encouraging smoking cessation, and building tobacco
control coalitions. They are described in detail later in this chapter.

This chapter also reviews the health and economic costs of tobacco, and identifies major
obstacles that control programmes must overcome. It looks at what has and has not worked,
and shows that the tools for control exist. The lack of global leadership has, however, re-
sulted in the potential for worldwide control remaining unrealized. The final section of this
chapter explains how WHO’s Tobacco Free Initiative (TFI) aims to fill the gap in leadership.

THE HEALTH AND ECONOMIC COSTS

OF TOBACCO USE

Worldwide mortality from tobacco is likely to rise from about four million deaths a year
in 1998 to about 10 million a year in 2030. To put it slightly differently, tobacco will cause
about 150 million deaths in the first quarter of the century and 300 million in the second
quarter. Half of these deaths will occur in the 35–69 years age group, including many in
productive middle age, with an average loss of 20–25 years of life.

Tobacco use results in both health and economic costs that are large and growing. This
section summarizes the evidence.
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HEALTH CONSEQUENCES OF TOBACCO

Since about 1950, more than 70 000 scientific articles have left no scientific doubt that
prolonged smoking is an important cause of premature mortality and disability worldwide.
Estimates suggest that in developed countries, smoking will have caused about 62 million
deaths between 1950 and 2000. WHO now estimates that smoking causes about four mil-
lion deaths annually worldwide (see Table 5.1) and predicts that, with current smoking
patterns, this number is likely to increase dramatically.

There is, of course, some uncertainty in such estimates, both because they involve ex-
trapolation of present hazards to future hazards, and because they involve extrapolation
from studies in Western Europe, North America and China to many other populations.  At
present many large countries lack direct evidence on their tobacco mortality; in addition,
the long delay between smoking and its mortality effects has confused governments and
individuals. For example, while studies in the 1960s suggested that one in four long-term
smokers died from their habit, studies in the 1990s suggest that the real ratio is now about
one in two. In addition, those smokers dying between ages 35 and 69 lose about 20–25
years of life versus non-smoker life expectancy, and those dying over age 70 lose about 8
years of life.

The nature of the smoking epidemic also varies from country to country. In developed
countries, cardiovascular disease, in particular ischaemic heart disease, is the most com-
mon smoking-related cause of death. In populations where cigarette smoking has been
common for several decades, about 90% of lung cancer, 15–20% of other cancers, 75% of

chronic bronchitis and emphysema, and 25% of deaths from
cardiovascular disease at ages 35–69 years are attributable
to tobacco. Tobacco-related cancer constitutes 16% of the
total annual incidence of cancer cases – and 30% of cancer
deaths – in developed countries, while the corresponding
figure in developing countries is 10% (2). By contrast, in
China, which has the world’s highest number of tobacco
deaths, smoking now causes far more deaths from chronic
respiratory diseases than it does from cardiovascular dis-
ease. In addition, smoking causes about 12% of all tuber-
culosis deaths. Men in urban China smoking more than 20
cigarettes a day have double the death rate from TB of non-
smokers. This could be because a lung damaged by tobacco
may offer a propitious environment for the infectious tu-
berculosis bacillus.

Exposure to other people’s smoking is associated with a
somewhat higher risk of lung cancer, and with several other
important health ailments in children such as sudden in-
fant death syndrome, low birth weight, intrauterine growth
retardation and children’s respiratory disease. In addition,
smoking is the leading cause of domestic fires in the United
States, Canada and other high income countries, entailing
billions of dollars of property loss annually.

Current deaths from tobacco relate to past consump-
tion, mainly among males in developed countries and in

Figure 5.1  Premature deaths from tobacco use, projections for
2000–2024 and 2025–2049
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China. In the near future, the epidemic will expand to in-
clude more developing countries and a larger number of
women. Lung cancer is now the most common cause of
death from cancer in women in the United States and its
incidence in women is rising briskly in countries where fe-
male smoking is long established (3).

The scale of the approaching epidemic can be gauged
from the estimate that there are about 1.15 billion smokers
in the world today, consuming an average of 14 cigarettes
each per day (4). Of these smokers, 82% live in low and
middle income countries – a result, in part, of inadequate
tobacco controls.

Tobacco consumption fell between 1981 and 1991 in most
high income countries (see Figure 5.2). In the United States,
the prevalence of smoking increased steadily from the 1930s
and reached a peak in 1964 when more than 40% of all
adult Americans, including 60% of men, smoked. Since then smoking prevalence has de-
creased, falling to 23% by 1997. By contrast, consumption is increasing in developing coun-
tries by about 3.4% per annum, having risen dramatically in some countries in recent years.
Overall, smoking prevalence among men in developing countries is about 48%.

Thus, on current smoking patterns, by the third decade of the next century, smoking is
expected to kill 10 million people annually worldwide – more than the total of deaths from
malaria, maternal and major childhood conditions, and tuberculosis combined (5). Over
70% of these deaths will be in the developing world. By 2020, smoking will cause about one
in three of all adult deaths, up from one in six adult deaths in 1990 (6).

Table 5.1  Tobacco: cigarette consumption, mortality and disease
burden by WHO Region

WHO Region Cigarette Mortality DALYs
consumption (000) (000)

per capitaa

estimates for estimates estimates
around 1995 for 1998 for 1998

Africa 480 125 1 900
The Americas 1 530 772 8 867
Eastern Mediterranean 890 182 2 976
Europe 2 080 1 273 17 084
South-East Asia 415 580 7 439
Western Pacific 1 945 1 093 11 022

World total 1 325 4 023 49 288

a These figures exclude other tobacco products and may significantly underestimate tobacco
consumption.  Because of a change in methodology, comparison with previous WHO esti-
mates should be avoided. Based on data from the UN Department for Economic and Social
Information and Policy Analysis, Industrial Statistics Section and the UN Comtrade database.

Figure 5.2  Trends in per capita cigarette consumption, 1971, 1981 and 1991
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THE ECONOMIC COSTS

Tobacco obviously provides economic benefits to producers.  Similarly, the fact that us-
ers are willing to pay for tobacco products means that they clearly derive measurable ben-
efits from them. However, economic analyses conclude that even with highly conservative
assumptions, the economic costs of tobacco exceed its estimated benefits (see Box 5.1).

One analysis by Barnum (7) tried to estimate the additional costs – in mortality, morbid-
ity and health care – and the benefits – to consumers and producers – per year if global
tobacco production were to increase by 1000 metric tons. The analysis concluded that there
would be net economic losses of 13.6 million dollars per year, and said: “Tobacco is a poor
investment if the objective is to enhance the future welfare of the globe”. In fact there has
been a 26% increase in production between 1994 and 1997 – equal to almost 2.1 million
metric tons, giving a total of just over 8 million metric tons.

The effect of tobacco-related mortality on economic growth can be estimated from the
statistical models of the determinants of economic growth discussed in Chapter 1.

Box 5.1 The economics of tobacco control

While health policy-makers accept that smoking should be controlled, there
is still widespread debate and uncertainty within governments about the eco-
nomic consequences of such action. Many policy-makers fear that raising taxes
on cigarettes would cut government revenues; that sharply reduced demand
for tobacco would mean catastrophic job losses for economies; or that health
systems would have to spend more if there were fewer smokers because smok-
ers die young, sparing societies the cost of caring for them in their old age.

The World Bank’s study team of economists has examined each of these is-
sues and concludes that the policy-makers’  fears are largely unfounded. On the
contrary, there are strong grounds for intervening, with minimal costs. For ex-
ample, even a modest tax increase of 10% would prevent 7 million deaths, in-
cluding those of people in productive middle age, in low income countries. The
team has produced a report1 whose key recommendations are to increase taxes
on manufactured tobacco worldwide, to support specific information so that
the addictive nature of nicotine and the damage caused by tobacco are under-
stood by consumers and governments, and to deregulate nicotine replacement
therapies.

Since 1991 the World Bank has had a formal policy of not lending for tobacco
production and of encouraging tobacco control. The Bank works in close part-
nership with WHO. The following key messages on the economics of tobacco
control provide answers to commonly asked questions.

• Do not individuals “freely” choose to consume tobacco? Many know
the risks. Why, then, should governments discourage smoking?
Most smokers start when they are children or adolescents – when they have

incomplete information about the risks of tobacco and its addictive nature. By
the time they try to stop many are addicted. Governments can adopt policies to
correct these information and addiction problems. Furthermore, governments
are right to restrict smokers from exposing other people to the risks and nui-
sance of passive smoking.

• Do the economic costs of tobacco control – for example, unemploy-
ment on tobacco farms – substantially outweigh potential health ben-
efits?
No. There may well be temporary income loss among producers and distribu-

tors of tobacco. Successful control policies will lead to only a slow decline in
global tobacco use (which is projected to stay high for several decades). The

resulting need for downsizing will be far less dramatic than many other indus-
tries have had to face. Furthermore, money not spent on tobacco will be spent
on other goods, generating alternative employment. Economists have concluded
that the economic benefits of tobacco control far exceed the costs.

• If tobacco addiction is so strong, why would raising taxes produce any
health benefits?
The vast majority of numerous studies have shown that increased taxes lead

to fewer smokers and fewer deaths. Price increases deter adolescents more than
adults, so they may not become addicted at all. People in developing countries
are more price responsive than in high income countries.

• Won’t governments lose revenues if they increase cigarette taxes, be-
cause people will buy fewer cigarettes? Raising tobacco taxes will be
thwarted by smuggling and illicit production – so, again, why raise
taxes?
Calculations show that very substantial cigarette tax increases will still reduce

consumption and increase tax revenues, even in the face of smuggling. The
magnitude of smuggling is linked to organized crime, and has also been linked
in a number of recent cases to the activities of the tobacco industry itself. Gov-
ernments can adopt effective policies to control it, such as stopping street sales,
and by using warning labels and prominent tax stamps.

• In many countries, poor people smoke more than do the affluent. Are
not cigarette tax increases regressive, that is, they hurt the poor?
While smoking levels increase with income early in a country’s tobacco epi-

demic, with time the poor and uneducated smoke more than do the affluent.
Moreover, the study finds that smoking explains much of the gap in middle-
age mortality between rich and poor groups. Cigarette tax increases, even so,
need not be regressive. In some cases tax increases have reduced consumption
by the poor so much that their smoking expenditures actually declined. More
importantly, health benefits from cigarette taxes are highly progressive: greater
reductions in tobacco use by poor people and minority groups in response to
price increases improve their health.

1 Curbing the epidemic:  Governments and the economics of tobacco control. Washington DC,
The World Bank, 1999.
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OBSTACLES TO TOBACCO CONTROL

Evidence about the addictive nature of nicotine, and other ill-effects of smoking, needs
to be disseminated more widely. The tobacco industry is reluctantly surrendering its secrets.

LACK OF INFORMATION ON RISKS

Like consumers of other goods, tobacco consumers need information about what they
are buying. Tobacco, however, differs from most consumer goods in that it has harmful
health consequences and is addictive. Therefore its consumers have to weigh up an addi-
tional type of information in making their decision to buy. The extent to which smokers
know about the health consequences and addictive nature of their purchase is critical in
determining what they believe they are buying.

Consumers can learn about the health effects of tobacco in several ways. One is through
published scientific and epidemiological research which may be summarized in the media.
They may also learn through warning labels directly attached to cigarette packs. A third
way is through public information campaigns, or counter-advertising; a fourth is through
educational initiatives, such as school and community programmes. All of these have been
shown to be effective to varying degrees; further research is required on educational initia-
tives in high income countries in reducing demand for tobacco. A Surgeon General’s report
in the United States and a Royal College of Physicians report in the United Kingdom, both
published in the 1960s, have been responsible for halting much of the increases in con-
sumption in those countries. The implication is that a greater increase in the availability
of health information in developing countries would be expected to lead to a significant
decrease in global tobacco consumption.

All countries need to increase and improve local studies on tobacco-attributable mor-
tality. Established vital registration systems, some of them over 100 years old, can be used in
some rich countries to assess disease patterns and trends. Decades of epidemiological re-
search have identified some of the particular causes of such trends, particularly tobacco use.
This is not yet so in poorer countries.

Unfortunately, country-specific information on tobacco-related disease is weakest pre-
cisely in the countries where the epidemic looms largest. Recently, WHO collaborating
centres and Chinese scientists have helped to develop an innovative model where simply
asking about smoking on death certificates provides a low-cost and reliable method of
monitoring the tobacco epidemic. Similar methods could be used to monitor the hazards
of tobacco in many other populations. For example, in South Africa smoking status is rou-
tinely reported on the new type of death certificate, perhaps obviating the need to inter-
view family members.

TOBACCO USE IS AN ADDICTION

As many millions of smokers have belatedly discovered – and lack of information is
partly to blame – nicotine is addictive. Some addiction experts have rated tobacco as worse
than heroin or cocaine in producing dependency. The 1988 report of the United States
Surgeon General, subtitled Nicotine addiction, concluded that: “The pharmacological and
behavioural processes that determine tobacco addiction are similar to those that determine
addiction to drugs such as heroin and cocaine”(8).

Tobacco satisfies the criteria for “dependence” in the tenth revision of the International
Classification of Diseases (9). Classification F17 is entitled Mental and behavioural disorders
due to use of tobacco. Sub-classification F17.2, Dependence syndrome, offers a description that
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will be familiar to most smokers: a cluster of behavioural, cognitive and physiological phe-
nomena that develop after repeated substance use and that typically include a strong de-
sire to take the drug, difficulties in controlling its use, persisting in use despite harmful
consequences, a higher priority given to drug use than to other activities and obligations,
increased tolerance, and sometimes a physical withdrawal state.

Research suggests that the process by which people decide about tobacco usage in-
volves a “tobacco addiction cycle”. This consists of the stages a person goes through when
he or she changes from being a “non-smoker” into a “new smoker”, then becomes a “com-
mitted smoker”, then typically a “smoker trying to stop” and, for a fortunate minority, a
“reformed smoker” who, alas, is liable to start the cycle all over again (6).

Many people consume tobacco primarily to obtain nicotine, which is found in all to-
bacco products. Cigarettes are highly refined vehicles designed to give rapid peak nicotine
levels. In the words of the tobacco industry, “Think of the cigarette as a dispenser for a dose

unit of nicotine”(10). The nicotine is quickly absorbed via
the lungs of smokers and reaches the brain within seconds.
It is the primary active ingredient in tobacco that reinforces
the biomedical and behavioural process of individual smok-
ing habits. Social and psychological influences are also im-
portant in the initiation of smoking, but the addictive nature
of nicotine is the main reason why many smokers maintain
their tobacco use (8), leading to tobacco-related ill-health,
disability and premature death.

Nicotine addiction is not simply a matter of choice or
taste. It is not irreversibly addictive, as many people can
quit smoking. This explains much of the decline in smok-
ing among adults in OECD countries. But some people find
quitting virtually impossible. Even smokers who quit often
have to make several attempts before dropping the habit;
and former smokers remain vulnerable to resuming smok-
ing at times of stress.

Nicotine addiction takes hold almost exclusively in chil-
dren and youth (see Figure 5.3). About half to three-quarters of teenagers in OECD coun-
tries try smoking, and about half of those quit quickly. The rest become life-long smokers,
among whom one in two will die from smoking. The joint probability of trying smoking,
becoming addicted and dying prematurely is higher than for any other addiction (such as
alcohol, for which the likelihood of addiction is much lower). Also, children taking up smok-
ing are more likely to experiment with other drugs than those who do not.

Nicotine addiction creates an incentive for the tobacco industry to subsidize or give
away free cigarettes to potential smokers, especially young people, in order to induce them
to smoke, and otherwise to keep prices high to maximize profits. The same incentive ap-
plies to creating addiction among adults in developing countries by manipulating price.

TOBACCO DEALERS MAKE ENORMOUS PROFITS

Tobacco is big business (see Table 5.2). This year, twice as many cigarettes will be smoked
as were lit 30 years ago. The tobacco industry is expanding, with the world retail market in
cigarettes now worth some US$ 300 billion. Tobacco companies continue to make huge
profits, estimated at more than $20 billion a year.

Figure 5.3  Age at which nicotine addiction starts, USA, 1991
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The tobacco industry exerts its influence in countries in several ways: politically as a
result of large profits, through denial of tobacco’s health impacts, and by advertising and
promoting cigarettes. The cigarette market is rapidly expanding among developing coun-
tries. Globally, about 6000 billion cigarettes are consumed each year, up from 3000 billion in
1970, despite the fall in countries such as Australia, Canada, Japan, New Zealand, the UK,
the USA, and most northern European countries (11). For example, total cigarette con-
sumption in the United Kingdom has fallen from 138 billion to 80 billion per year over the
last two decades.

Developing countries are an ideal target for market expansion. In the past few decades,
transnational tobacco conglomerates have made tremendous inroads into the markets of
poor and middle income nations in Africa, Asia, Eastern Europe and Latin America. Manu-
facturers have benefited from the globalization of trade, creating big increases in domestic
tobacco consumption and imports of tobacco products in many low and middle income
nations. In many countries, tobacco companies support social services, in an attempt to
portray themselves as purveying “just another product”.

Like other industries, the tobacco industry has no financial incentive to provide health
information that would reduce consumption of its products. On the contrary, the industry
has consistently hidden product information on the ill effects of smoking, used the power
of its advertising dollars to dissuade lay journals from reporting on smoking’s health ef-
fects, and resorted to other methods to decrease information available to smokers. Internal
industry documents uncovered in recent American lawsuits confirm such practices (12).
Furthermore, the industry has played an active role in funding and disseminating research
that casts doubt on the links between tobacco and death. The impact of such information
on overall consumer knowledge is difficult to assess. But it is likely to have impeded indi-
vidual assessments of the true risks of smoking, and it has slowed the spread of govern-
ment-initiated anti-smoking information campaigns.

Advertising is a crucial component of the industry’s expansion. It is the primary method
of competition within a highly concentrated industry which has a small number of rela-

Table 5.2  The ten largest tobacco companies, 1997

Cigarette
Cigarettes production Tobacco sales Leading
(billions) (% of total) (US$ millions) brand names

1. China National Tobacco Corporation (China) 1 700 24.6 ... Zhong Hua, Hong Ta Shan

2. Philip Morris (United States of America) 947 13.7 23 895 Marlboro, Virginia Slims

3. BAT – British American Tobacco (United Kingdom)a 712 10.3 11 845 Derby

4. R.J. Reynolds (United States of America) 316 4.6 8 325 Winston, Camel

5. Japan Tobacco (Japan) 288 4.2 23 445 Mild Seven

6. Rothmans International (South Africa)a 187 2.7 5 500 Rothmans

7. Reemtsma (Germany) 119 1.7 2 330 West

8. KT&G – Korea Tobacco and Ginseng Corporation (Republic of Korea) 94 1.4 ... This

9. Tekel (Turkey) 75 1.1 1 550 Maltepe

10. Seita (France) 55 0.8 3 125 Gauloises

Others 2 407 34.9 ...

a Merged in 1999.
... Data not available.

Source:  World Tobacco File 1998–2001, London, International Trade Publications Ltd., 1998.
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tively large firms. These firms tend not to compete by price, but try to increase sales with
advertising. The largest international tobacco companies are Philip Morris and BAT (see
Table 5.2). Advertising age reports that in 1996, for advertising outside of the USA, Philip
Morris was the ninth largest advertiser in the world and BAT was the 44th largest. In addi-
tion, an Advertising age survey of Asia, Europe and the Middle East finds that tobacco com-
panies are listed in the top ten advertisers in 21 out of 50 countries.

Huge increases in cigarette advertising and a 10% increase in total tobacco use occurred
in four Asian countries when US cigarette companies entered those markets (13). Increases
in consumption come both from new consumers and from increased tobacco use by exist-
ing consumers. In the case of cigarettes, new consumers are often uninformed adolescents.

PRINCIPLES OF CONTROL

Effective tobacco control policies and interventions can make a real difference to to-
bacco prevalence and consumption, and hence to associated health outcomes. Most of the
documented successes have occurred in industrialized countries, but some developing coun-
tries have recently introduced effective measures. Protection of children, protection of non-
smokers, informing adult smokers in order to encourage cessation, and improving equity
are key objectives. All are served by interventions to reduce the demand for and supply of
tobacco products, but to differing degrees. Table 5.3 shows the instruments of tobacco con-
trol policies ranked by priority to achieve their goals.

One major cross-national study has analysed the individual and combined effects of a
range of policies and interventions on future prevalence (14). Their relevance to countries in
varying stages of economic development is summarized in Table 5.4. Price increases (through
excise taxes on tobacco products) constitute by far the most important policy tool available.
The other interventions have demonstrated effectiveness when properly enacted and en-
forced. The study highlights the need for policy-makers to use the best mix of policies.
These measures are relatively inexpensive, and can more than finance themselves through
tobacco taxes. Each can be recommended for inclusion in a typical national tobacco control
strategy.

Which combination works best will depend on the particular country and the particular
time, although significant taxation levels are likely to figure prominently in most contexts.

CREATING A “FAIR INFORMATION” ENVIRONMENT

This can be achieved by conveying accurate, evidence-based public health information
on the risks of tobacco. It also entails a complete, worldwide ban of all tobacco advertising

Table 5.3  Goals and principles of tobacco control policies

Principles Goals
Prevent new Reduce general Facilitate

addictions consumption cessation

1. Ban advertising and expand public health information ■ ■ ■ ■ ■ ■ ■

2. Use taxes and regulations to reduce consumption ■ ■ ■ ■ ■ ■ ■ ■

3. Encourage cessation of tobacco use ■ ■ ■ ■ ■ ■

4. Build anti-tobacco coalitions ■ ■ ■ ■ ■

■ ■ ■ high priority ■ ■ medium priority ■ low priority
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and promotion that convey biased messages and seductive images. Further, it requires full
disclosure by the tobacco industry about their practices that affect public policy.

Mass public information and media campaigns involve both mass counter-advertising
efforts and large and serious warning labels on tobacco products. Recent evidence from
counter-advertising campaigns that are financed by earmarked cigarette taxes (15) have
shown reductions in smoking. Strong and varied health warnings written in local lan-
guages, as have been used in Canada and South Africa, are also needed.

Research on the causes, consequences and costs of tobacco use has contributed to a
social climate where effective tobacco control can occur. Priority research is required in the
world’s major regions to support action on tobacco control, as there is a lack of such infor-
mation in most low and middle income countries, and governments and health officials
may dismiss evidence that is not local or regional.

USING TAXES AND REGULATIONS TO REDUCE CONSUMPTION

Higher tobacco prices result in lower consumption among all age groups, but the young
and poor are most affected. Regulations that forbid advertising, promotional distribution,
vending machine sales, smoking in public places and under-age smoking complement
taxes in reducing consumption. Partial restrictions on advertising may be ineffective – lead-
ing to promotion through other media. There is substantial evidence that advertising and
promotion target children, who are least informed about the risks of tobacco use.

Regular and sustained tax increases – in many cases to a multiple of current levels –
would be the most effective tool of any type to control tobacco use. Tax increases reduce
smoking among youth more than among adults, and also help to narrow the behavioural
gaps between the poor and rich in smoking (16). Contrary to many claims by the tobacco
industry, increasing tax rates reduces consumption and, in the short to medium term, in-
creases government revenue.

China is perhaps the best recent example of the potential health and revenue benefit of
appropriate taxation. In China, tobacco taxation has been a major source of revenue for
many years. A recent World Bank report on financing health services suggested that a 10%
additional tax on tobacco could cut consumption by 5% while generating an additional

Table 5.4  Principles to guide tobacco control policies in different countries

Principles Low income Countries in Middle income High income
countries transition countries countries

Principle 1

Bans on advertising and promotion ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■

Public health information ■ ■ ■ ■ ■ ■ ■ ■ ■

Principle 2

Increased taxation ■ ■ ■ ■ ■ ■ ■ ■ ■ ■

Regulation to reduce public and workplace smoking ■ ■ ■ ■ ■ ■ ■ ■ ■

Principle 3

Deregulation of nicotine-replacement products ■ ■ ■ ■ ■ ■ ■ ■ ■

Principle 4

Anti-tobacco coalitions ■ ■ ■ ■ ■ ■ ■ ■

■ ■ ■ highly relevant ■ ■ relevant ■ somewhat relevant



74 The World Health Report 1999

4.5% increase in revenue. This extra revenue would cover more than a third of the incre-
mental funds needed for provision of basic health services for China’s poorest 100 million
inhabitants (17).

ENCOURAGING CESSATION OF TOBACCO USE

This can be achieved in part by encouraging markets for less harmful and less expensive
ways of delivering nicotine. Although nicotine is the addictive substance in tobacco, it causes
relatively little harm itself. For many current smokers, continued use of nicotine – through
patches, tablets, inhalers or other means – offers the best practical approach to cessation.

Under new proposals announced by the UK government in December 1998, £60 mil-
lion was being made available to set up a comprehensive service within the NHS to help
people stop smoking. Proposals included providing a week’s supply of nicotine patches
free to smokers on low incomes. Deregulation of nicotine replacement products should
permit governments to improve the success of tobacco control. Such products are increas-
ingly available in Western countries, but they are much less available in low and middle
income countries.

BUILDING TOBACCO CONTROL COALITIONS, DEFUSING

OPPOSITION TO CONTROL MEASURES

Public revenues, especially those from tobacco taxes, can fund groups and activities that
will advance the movement towards control. They can also selectively fund the short-run
transition to other employment for individuals, such as tobacco farmers, whose livelihoods
might be affected by reduced consumption. Governments can help to mobilize civil society
and other groups by funding the equivalent of a “tobacco or health” unit. Several models for
such units exist. They are usually independent of governments, but may have discretion
over public finances used to decrease consumption. Such units have existed in Australia
and the United States (California and Massachusetts), and have been financed by tobacco
taxes. The benefits of earmarking are to help concentrate potential “winners” such as other
health groups, behind tobacco control.

For example, the Victoria Health Promotion Foundation (VicHealth) in Australia was
established in 1987 and funded until 1997 through a small percentage tax on tobacco prod-
ucts. It sponsors sports and arts events that the tobacco industry has traditionally found
attractive. Now, instead of these events being used to recruit smokers, VicHealth promotes
the benefits of not smoking and of adopting a healthy lifestyle. It also supports other health
promotion programmes in areas such as injury prevention, healthy eating and physical
activity. The gains for the community are considerable, and the lives of millions of  Victori-
ans have been enriched and enlivened by participating in VicHealth funded programmes.

Tobacco control coalitions have gained invaluable ammunition by taking the industry to
court and forcing the disclosure of its documents. In the United States in 1998, the State of
Minnesota and medical insurance groups successfully sued the industry for consumer fraud,
winning not just US$ 7 billion, but the disclosure of almost four million of the industry’s
internal documents, totalling about 35 million pages, dating back to the 1950s. The docu-
ments, now stored in a depository in Minneapolis, Minnesota and open to public inspec-
tion, relate to the medical evidence on smoking, the addictiveness of nicotine, and marketing
strategies, among other subjects. This information may have a huge impact on tobacco
litigation and campaigns for comprehensive tobacco control measures in other countries.
Other States, such as South Carolina, have similarly obtained previously hidden docu-
ments.
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TOBACCO CONTROL:

WHAT SOME COUNTRIES HAVE ACHIEVED

The chief goal of tobacco control policies is to reduce damage to societies from smoking.
Such policies offer enormous health benefits, and have been successful in many developed
countries. A World Bank report (see Box 5.1) suggests that with a worldwide price increase
in cigarettes of only 10%, 40 million people will quit smoking (representing 3% of all smok-
ers in 1995) and eventually almost 20 million deaths attributable to smoking will be averted.
Such an increase would also result in a decrease in consumption of 384 billion cigarettes
per year (6). Some countries have already shown the way, and their achievements can be
models for others (see Box 5.2).

Thailand has adopted a comprehensive control programme. Smoking in cinemas and
buses was banned in Bangkok in the 1970s. National advertising bans and other anti-
smoking measures followed and in 1993 the government raised cigarette tax on health
grounds. In 1997, it became the first country after Canada to require tobacco companies to
reveal the ingredients of their cigarettes. Overall smoking prevalence has dropped by 4%
among males and by almost 3% among 15–19-year-olds.

The United Kingdom has reduced smoking substantially, through both price and non-
price measures. From 1965 to 1995 annual UK cigarette sales fell from 150 billion to 80

Box 5.2 Towards a tobacco-free Europe

Over 30% of adults in the Euro-
pean Region are regular daily smok-
ers. It is estimated that one in five of
all 35-year-old men in the eastern
part of the Region will die from the
effects of smoking before they reach
the age of 70. This is twice as high as
in western Europe. Non-smokers are
at risk, too, of disease resulting from
breathing other people’s smoke.
Smoking is currently on the increase,
predominantly in the central and
eastern countries of the Region, and
women and children are particularly
targeted by the tobacco industries.
The behaviour of some adolescent
smokers is shown in the table.

There are no economic benefits
from tobacco, as global costs out-
weigh the profits. A proportion of to-
bacco taxes is sufficient to fund all
tobacco control activities, including
support to sports and artistic events
that were sponsored by the tobacco
industry until the European Parlia-
ment decided in July 1998 to ban
advertising and sponsorship by to-
bacco companies.

Because of the time lag between

smoking and death from smoking-
related causes, the main determinant
of the level of tobacco-related deaths
over the next 35 years in the European
Region will be the number of the ex-

isting 180 million smokers who can
successfully quit the habit or at least
significantly reduce their consumption.
In the USA, recognition of the addic-
tive nature of nicotine led the Food and

Drug Administration to acquire ju-
risdiction over cigarettes. This move
needs to be replicated in other coun-
tries, as deciding who controls the
delivery of nicotine and how it is
regulated will determine the
number of deaths caused by to-
bacco in the future.

Most smokers concede that pub-
lic places should be smoke-free, and
most of them wish to stop smoking.
Cessation advice and interventions
are highly cost-effective. The cost per
life year gained is below US$3000 in
Western European countries for
counselling for smoking cessation,
with or without nicotine replace-
ment therapy, compared with
$23␣ 000 for blood pressure screen-
ing of 40-year-old men and a me-
dian cost of $30 000 for over 300
standard medical interventions.
There is no doubt that effective, co-
ordinated action has an impact. In
France, cigarette consumption has
declined considerably since the Evin
law of 1991 banned tobacco adver-
tising, restricted smoking in public
places and introduced price in-
creases.

Percentage of 15-year-old boys and girls smoking at least
once a week, selected European countries, 1989–1990 and
1993–1994

Boys Girls

1989–1990 1993–1994 1989–1990 1993–1994

Austria 23 29 20 31
Finland 33 30 32 26
France
(Nancy and Toulouse) ... 23 ... 25
Hungary 31 25 20 19
Poland 20 23 10 13
Russian Federation
(St Petersburg) ... 19 ... 10
Spain 18 20 27 27
Sweden 15 15 20 19
UK - Northern Ireland ... 23 ... 25
UK - Scotland 16 21 18 26
UK - Wales 14 18 22 27

... Data not available.
Source: Smoking, drinking and drug taking in the European Region. Copenhagen, WHO

Regional Office for Europe, 1997.

Contributed by the WHO Regional Office for Europe.
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billion. Annual UK tobacco deaths in the 35–69 year age group decreased from 80 000 to
40␣ 000. In December 1998, the UK government announced a major campaign to help 1.5
million people to stop smoking by the year 2010; it said taxes on tobacco products would
continue to be increased. The government’s targets by the year 2010 include reducing smok-
ing among children in England from 13% to 9%, reducing adult smoking from 28% to 24%
or less, and reducing the number of women who smoke during pregnancy from 23% to
15%.

The European Union has a multi-pronged approach to tobacco control. An EU Directive
on tobacco advertising became law in June 1998. All EU Member States are now required to
introduce legislation to implement the directive, which calls for bans on direct and indirect
sponsorship leading to a complete ban by 1 October 2006. This means that there should be
a ban on advertising and promotion, except in print media, within 3 years; a ban on adver-
tising in print media within 4 years; a ban on tobacco sponsorship of all events not organ-
ized at the world level within 5 years; and, no later than 1 October 2006, a ban on sponsorship
of events organized at the world level (for example, Formula 1 motor racing) on a case by
case basis, subject to voluntary worldwide controls and declining tobacco funding. Mem-
ber States of the EU may introduce tougher or additional measures and more rapid imple-
mentation timetables than required by the directive.

France has had a comprehensive tobacco control law fully in force since 1993. The law
bans tobacco advertising and requires strong health warnings on both the front and the
back of the package. It also controls smoking in transport, public places and workplaces by
either banning it altogether or limiting it to just a few smoking areas. Between 1991, when
the law was adopted, and 1995, tobacco consumption, measured in weight of tobacco prod-
ucts sold, had fallen by 7.3%.

The United States had health education campaigns combined with smoke-free policies
between 1965 and 1985 that resulted in 40 million people not starting to smoke, or giving
up the habit. There were about 50 million smokers in the United States in 1985, but there
would have been 90 million without the measures that were introduced. The difference
represents many hundreds of thousands of lives saved.

Among Latin American countries, advertising controls apply in Chile, Colombia, Costa
Rica, Mexico and Panama. Smoking is banned in domestic and international flights through-
out the Americas. National tobacco control plans have been drafted in Brazil and Mexico.

Norway enforced a total ban on all tobacco advertising in 1975, imposed health warn-
ings and prohibited the sales of cigarettes to minors. The legislation had a huge impact on
tobacco sales, especially among young teenagers. It is estimated that if consumption in
general had continued rising it would be about 80% higher than it actually is.

WHO’S TOBACCO FREE INITIATIVE

The deadly impact of tobacco on health now and in the future is the primary reason for
WHO’s strong explicit support to tobacco control on a worldwide basis. WHO established
the Tobacco Free Initiative in July 1998 to coordinate an improved global strategic response.

The long-term mission of global tobacco control is to reduce smoking prevalence and
tobacco consumption in all countries and among all groups, and thereby reduce the bur-
den of disease caused by tobacco.

In support of this mission, the goals of the Tobacco Free Initiative are to:
• galvanize global support for evidence-based tobacco control policies and actions;
• build new partnerships for action and strengthen existing ones;
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• heighten awareness of the need to address tobacco issues at all levels of society;
• accelerate the implementation of national, regional and global strategies;
• commission policy research to support rapid, sustained and innovative actions;
• mobilize resources to support required actions.

To achieve these goals, the Tobacco Free Initiative will build strong external partnerships
with a range of organizations and institutions around the world and internally through-
out WHO headquarters and its regional and country offices (see Box 5.3). Success will be
measured in terms of actions at local, country and global levels that achieve better tobacco
control.

The Tobacco Free Initiative will take a global leadership role in promoting effective poli-
cies and interventions that make a real difference to tobacco prevalence and associated
health outcomes. Evidence shows that countries which undertake concerted and compre-
hensive actions to address tobacco control can bring about significant reductions in to-
bacco-related harm. It is important to consider the best mix of specific interventions required.
In a broad policy framework, the mix will vary according to each country’s political, social,
cultural and economic reality. Actions that could be included in a comprehensive national
tobacco control policy are shown in Table 5.4.

The Tobacco Free Initiative will launch WHO’s “World No-Tobacco Day” in 1999 (an
annual event celebrated on 31 May) with the slogan “Leaving the pack behind”, putting the
emphasis on cessation. This event and related activities are aimed at building awareness of

Box 5.3 Activities of the Tobacco Free Initiative

The Tobacco Free Initiative is
building on WHO’s collaboration
with the following partners in order
to extend opportunities for tobacco
control.
• UNICEF: to prevent children and

adolescents from starting to
smoke.

• World Bank: to use excise taxes
effectively; to dispell myths about
financial benefits.

• US Centers for Disease Control and
Prevention (CDC): to support glo-
bal surveillance of tobacco use
and its consequences.

• Environmental Protection Agency
(EPA): to reach environmental
constituencies.

• US National Institutes of Health
(NIH); International Development
and Research Centre (IDRC),
Canada; Swedish International
Development Authority (SIDA): to
expand the evidence base
through policy research.

• International nongovernmental
organizations: to strengthen ac-

tion at grass-roots level; to promote
networking through the Internet.

• Private sector: to channel energy and
expertise from pharmaceutical, me-
dia and entertainment industries
into tobacco control activities.

• Academic centres: to build capacity
in several disciplines; to stimulate
research for action.

The Tobacco Free Initiative is devel-
oping a Framework Convention on
Tobacco Control, which was initiated
by WHO’s Member States at the World
Health Assembly in May 1996. The aim
is for Member States to adopt the con-
vention and key protocol agreements
at the Health Assembly no later than
May 2003. In May 1999, they will con-
sider the next steps to be taken in the
negotiation process.

The WHO Framework Convention on
Tobacco Control represents the first
time that the Organization has exer-
cised its constitutional mandate under
Article 19 to encourage nations to de-
velop a convention. If a convention  is

adopted and enters into force, it will
be the first time that a convention ap-
proach has been specifically applied to
address a global public health prob-
lem.

WHO will build consensus, mobilize
support, and encourage adoption of
the WHO Framework Convention and
related protocols. The analytical work
will focus on global and national law,
trade issues, political mapping, and in-
dustry analysis and monitoring. A two-
year cycle of continuous and enhanced
international legal support, involving
experts from industrialized and devel-
oping countries as well as international
lawyers with extensive experience
with the negotiation of international
treaties, has been initiated.

A technical consultation of public
health experts was held in Canada in
December 1998. This meeting pro-
vided recommendations regarding
the role of the Organization in promot-
ing the WHO Framework Convention;
possible elements of the Convention;
special support to developing coun-

tries; and means of advancing adop-
tion of the Convention. To ensure the
active participation of developing
countries in the negotiation of the
WHO Framework Convention, an-
other technical consultation will be
held in India in 1999. This meeting
will involve participants from various
government ministries, nongovern-
mental organizations, and other in-
ternational organizations and will
focus on developing country issues
that should be addressed in formu-
lating and implementing the Con-
vention. It is expected that this
meeting will provide a foundation
for country-specific consultations,
with a view to establishing “model”
national committees to support the
convention process.

The role of the WHO Secretariat in
the treaty-making process is to pro-
vide technical support and guidance
to Member States in the pre-nego-
tiation and negotiation phases.
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the health hazards of smoking and fostering behaviour change supportive of cessation
among the general public, health professionals and United Nations agency staff. It will
involve partnerships with nongovernmental organizations and the private sector, includ-
ing the pharmaceutical industry.

In 1996, WHO’s Member States initiated the development of a Framework Convention
on Tobacco Control. A framework convention is a form of treaty which is an international
instrument between States, or between States and international organizations, governed
by international law. The approach being proposed consists of two parts: a framework con-
vention that calls for cooperation in achieving broadly stated goals and establishes the
general norms and institutions of a multilateral legal structure; and protocols which elabo-
rate additional or more specific commitments and institutional arrangements designed to
implement these goals. The groundwork has been completed and the process of develop-
ing and negotiating the framework convention has been accelerated (see Box 5.3). The
objectives are to establish an intergovernmental negotiating committee by 2000, and the
adoption of the convention and key protocol agreements by 2003.

Although the drafting and negotiation of conventions is a prerogative of States, experi-
ence has demonstrated that international and nongovernmental organizations can actively
facilitate the treaty-making process. Backed by the prominence of an internationally ac-
cepted legal instrument, global action can move ahead more effectively. By employing the
policies and measures described in this chapter, governments are better-equipped than
ever before to combat the tobacco epidemic and reduce its appalling toll.
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6

MAKING A DIFFERENCE

A   century of remarkable progress has revolutionized the health conditions of
 most of humanity. Among high income countries, life expectancy increased

by 30 to 40 years in this period. Most of today’s low and middle income countries have
experienced even more dramatic gains, gains that have transformed quality of life and con-
tributed to economic growth.

Yet, as this report has documented, over a billion people will enter the 21st century
without having shared in these gains: their lives remain short and scarred by disease. Many
others fail to realize their full potential for better health because health systems allocate
resources to interventions of low quality or of low efficacy related to cost. Increasing num-
bers of people forego or defer essential care or suffer huge financial burdens resulting from
an unexpected need for expensive services. The continuing challenges to health ministries
and to countries thus remain enormous. Meeting those challenges will make a major dif-
ference in the quality of life worldwide. And the difference for the poor will not only be in
improving their quality of life, but also, through increasing their productivity, in addressing
one of the root causes of poverty.

Global leadership and advocacy for health remain critical missing ingredients in the
formula for progress. The heart of both Roll Back Malaria and the Tobacco Free Initiative is
global leadership. Advocacy, a function of leadership, is required to convey evidence to
prime ministers and finance ministers on how investments in the health of the poor can
enhance growth and reduce poverty.

With successful leadership the world could end the first decade of the 21st century with
notable accomplishments. Most of the world’s poor would no longer suffer today’s burden
of premature death and excessive disability, and poverty itself would be much reduced.
Healthy life expectancy would increase for all. Smoking and other risks to health would
fade in significance. The financial risks of unexpected medical needs would be more fairly
shared, leaving no household exposed to economic ruin as a result of health expenditure.
And health systems would respond with greater compassion, quality and efficiency to the
increasingly diverse demands they face. Progress in the 20th century points to the feasibil-
ity of reaching these goals. Compressing the time required to accomplish these results is
the challenge to leadership in the 21st century.

The potential is there. This report has argued that the tools exist, despite the scale of the
challenges before us, to achieve great progress within the first decade of the coming cen-
tury. What, specifically, are the main challenges?
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• First and foremost, there is a need to reduce greatly the burden of excess mortality and morbid-
ity suffered by the poor. The OECD’s Development Assistance Committee has established
the target of halving the number of people living in absolute poverty by the year 2015.
This goal is attainable but it will require major shifts in the way that governments all
over the world use their resources. It will mean focusing more on interventions that can
achieve the greatest health gain possible within prevailing resource limits. It will mean
giving renewed attention to diseases like tuberculosis, which disproportionately affect
poor people, as well as malaria and HIV/AIDS, which are major constraints to economic
growth.

Women and children suffer poverty more than men; there is therefore a need for
greater investments in reducing maternal mortality – and finding ways of improving
maternal and childhood nutrition. Reducing the burden of excess mortality and mor-
bidity also means revitalizing and extending the coverage of immunization programmes
– still one of the most powerful and cost-effective technologies available. The eradica-
tion of poliomyelitis in the Americas in the past decade, and great progress in control
elsewhere, hold out the promise that poliomyelitis will join smallpox as a disease known
only to history.

• Second, health systems must proactively counter potential threats to health resulting from
economic crises, unhealthy environments or risky behaviour. Tobacco addiction is per-
haps the single most important of these threats. A global commitment to tobacco con-
trol – the goal of the Tobacco Free Initiative – can potentially avert scores of millions of
premature deaths in the next half century, and its success can point the way for effective
control of other threats. Preparing effective responses to emerging infections and coun-
tering the spread of resistance to antimicrobials will help insure against the prospect of
a significantly increased infectious disease threat. Beyond countering specific threats,
promotion of healthy lifestyles underpins a proactive strategy for risk reduction: cleaner
air and water, adequate sanitation, healthy diets and safer transportation – all are impor-
tant. And all are facilitated by stable economic growth and by ensuring that females as
well as males have opportunities to increase their educational attainment.

• Third, there is a need to develop more effective health systems. In many parts of the world,
health systems are ill-equipped to cope with present demands, let alone those they will
face in the future. The institutional problems which limit health sector performance are
often common to all public services in a country. But despite their importance, they have
been relatively neglected by governments and development agencies alike. Dealing with
issues such as pay and incentives in the public sector, priority setting and rationing, and
unregulated growth in the private sector constitute some of the most challenging items
on the international health agenda.

Limits exist on what governments can finance and on their capacity to deliver
services. Hence the need for public policies that recognize these limits. Governments
should retain responsibility for setting broad policy directions, for creating an appropri-
ate regulatory environment, and for finance. At the same time they should seek both to
diversify the sources of service provision and to select interventions that, for the re-
sources each country chooses to commit, will provide the maximum gains in health
levels and their most equitable distribution.
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• Finally, there is a need to invest in expanding the knowledge base that made the 20th century
revolution in health possible, and that will provide the tools for continued gains in the
21st century. Governments of high income countries and large, research-oriented phar-
maceutical companies now invest – and will continue to invest – massive resources in
research and development oriented to the needs of the more affluent. Much of this
investment benefits all humanity, but at least two critical gaps remain. One concerns
research and development relevant to the infectious diseases that overwhelmingly af-
flict the poor. The other concerns the systematic generation of an information base that
countries can use in shaping the future of their own health systems.

These challenges provide a sense of direction – for national governments, for members
of the international community and for WHO as well. Each of these diverse actors will have
its own specific needs, values and capacities; and each may find some of the challenges of
little relevance to its own circumstances. What is important for each, however, is to focus its
resources where they can make a difference.

The financial resources for health lie overwhelmingly within countries. Responsibility
for success (or failure) thus lies ultimately with governments. Only a tiny fraction of re-
sources for health in low and middle income countries originates in the international sys-
tem – development banks, bilateral development assistance agencies, international
nongovernmental organizations, foundations and WHO. Health spending in low and middle
income countries in 1994 totalled about $250 billion, of which only $2 or 3 billion was from
development assistance (1,2). For WHO to make a difference it must therefore focus its
country work where the health gains will be highest. Two general guidelines will assist in
achieving that focus.

First, concentrating technical assistance on countries with a shared strategic vision will
enhance impact. Outsiders should avoid imposing their own perspectives but, rather, sup-
port projects and policies to which governments are committed. Concentrating resources
on poor countries or vulnerable groups without alternative sources of finance will also
amplify impact. A World Bank review of what works in development assistance – and of
what fails – found strong support for these principles (3). When development assistance
was used to support governments with sound policies it contributed significantly to eco-
nomic growth and poverty reduction, particularly in poorer countries. But when external
actors pushed against the grain of weak national policies they failed. The World Bank fur-
ther concluded that far too much development assistance has indeed been wasted for just
this reason. If WHO is to make a difference the implication is clear: concentrate country-
specific technical assistance for health on countries whose policies reflect a shared vision of
reaching the poor and of efficiency in health system development.

Second, the international community should avoid using its resources for what indi-
vidual countries can do for themselves. International resources should, instead, concen-
trate on functions where international collective action is required (4). These tasks include:
• global leadership and advocacy for health;
• generating and disseminating an evidence and information base for all countries to use;
• catalyzing effective global disease surveillance (as is currently done with influenza, to

take an important example);
• setting norms and standards;
• targeting specific global or regional health problems where the concerted action of coun-

tries is required (for example, eradication of poliomyelitis);
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• helping to provide a voice for those whose health is neglected within their own country
or who are stateless;

• ensuring that critical research and development for the poor receives finance.

Making a difference for countries entails – for WHO as for others – focusing the agenda
on where the return is highest. This will sometimes be country-specific technical assistance
but, more often, working with countries on an agenda of common interest will make a
greater difference.
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PART THREE

STATISTICAL ANNEX

For centuries governments have compiled data – for tax and other adminis-
trative purposes – concerning characteristics of their populations. With time the
potential for comprehensiveness and accuracy has increased and, concomitantly,
disparities have grown across countries in data adequacy. All countries main-
tain at least minimal compilations concerning their economies and their
populations; and most countries prepare and distribute these data in categories
that share major features with those in other countries. This allows the coun-
try’s decision-makers to compare characteristics of their own country – or its
health system – with other countries (or with their own prior experience).

To achieve maximum benefit from major country investments in generating
statistics there needs to be a central service to enhance data comparability and
quality, to generate and publish comprehensive sets of data over time, and to
identify important common themes. Such an effort must, obviously, deal with
the problem of variation in data quality and timeliness; and, in the short term,
it must make the best possible use of available data. Over a longer period it is
important to encourage and assist countries to improve the quality and scope of
their statistical system. WHO is now, through its Global Programme on Evi-
dence for Health Policy, investing substantially in enhancing its capacity to
improve demographic and health data, and data systems.

A major initial effort of this Programme involved preparation of estimates of
numbers of deaths and disease burden by cause for 1998, and the results of that
effort are published for the first time in this Annex. Other tables in the Annex
summarize data from WHO programmes, from other agencies and from back-
ground research for this report.
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EXPLANATORY NOTES

the Americas (AMR), Eastern Mediterranean (EMR), Europe
(EUR), South-East Asia (SEAR) and Western Pacific (WPR).
Annex Table 1 lists the Member States in each Region alpha-
betically. Annex Table 5 provides summary demographic data
for each Region. The classification of countries into high in-
come, and low and middle income is based on World develop-
ment indicators 1998, Washington DC, The World Bank, 1998.
The sums of entries in the Annex Tables may not always equal
the totals because of rounding. In some cases, transforma-
tions, aggregations and analyses of basic data provide num-
bers that are more useful to policy-makers than the initial
data. Several of the Annex Tables report such transformations,
while others report numbers closer to the original categories.

These explanatory notes describe the sources of data and
the methods used to calculate the results that the tables re-
port, for each table in turn. Because of their common origin, a
single section provides the background for Annex Tables 2–4.

The Statistical Annex includes tables that provide basic data
on all Member States and summarize demographic charac-
teristics by WHO Regions (Annex Tables 1 and 5), tables that
provide assessments of numbers of deaths and disease bur-
den for some hundred causes by WHO Region (Annex Tables
2–4), tables that characterize the performance of countries on
selected aspects of health (Annex Tables 6 and 7), and tables
with specific data on incidence, mortality and burden of ma-
laria, tobacco and tuberculosis, which are discussed at some
length in the text (Annex Tables 8–10). This highly selective
data compilation thus provides a broad overview of global
health, economic and health system characteristics and spe-
cific information supportive of the main arguments of The
World Health Report.

The Annex Tables present selected data for individual coun-
tries, for countries aggregated by WHO Region and for all
Member States combined. The map below delineates the cov-
erage of each of the six WHO Regions, which are: Africa (AFR),

WHO Regional Offices and the areas they serve, 1999
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ANNEX TABLE 1

Sources of data and explanation of column headings

Population
1. Total population size in thousands, for 1998. Source: United

Nations dataset World population prospects 1950—2050 (the
1998 revision), New York, United Nations Population Divi-
sion, 1998.

2. Annual growth rate has been calculated as the average per-
centage change in population size between 1978 and 1998.
Estimates of population size for 1978 and 1998 were from
the United Nations dataset World population prospects 1950—
2020 (the 1998 revision), New York, United Nations Popula-
tion Division, 1998.

3. Dependency ratio is defined as the population aged 0–14
and over 65 years as a percentage of the population aged
15–64 years. Estimates of population size for 1978 and 1998
were from the United Nations dataset World population pros-
pects 1950—2020 (the 1998 revision), New York, United Na-
tions Population Division, 1998.

4. Total fertility rate is calculated as the average number of
children born to a woman of reproductive age. Estimates
for 1978 and 1998 were obtained from World population pros-
pects: The 1998 revision, New York, United Nations, 1999.

Mortality rates
5. Infant mortality rate (IMR) is defined as the number of

deaths per 1000 live births between birth and exact age one
year. Estimates are shown for 1978 and 1998. Source: World
population prospects: The 1998 revision, New York, United
Nations, 1999.

6. The probability of dying between birth and exact age 5 years
per 1000 live births is shown for male and female children
for 1998. Source: Supplementary tabulations to World popu-
lation prospects: The 1998 revision (New York, United Nations,
1999), Population Division, Department of Economic and
Social Affairs of the United Nations Secretariat.

7. The probability of dying between age 15 and 59 years per
1000 population, for males and females in that age group,
in 1998. Source: Supplementary tabulations to World popu-
lation prospects: The 1998 revision (New York, United Nations,
1999), Population Division, Department of Economic and
Social Affairs of the United Nations Secretariat.

8. Maternal mortality ratio (MMR) is defined as the number
of maternal deaths per 100 000 live births. The MMR meas-
ures the risk of death once a woman has become pregnant.
The estimates of MMR for 1990 should be used with cau-
tion. Global best estimates for the year 1995 are currently
under development. Further information is available from
Director, Department of Reproductive Health and Research,
WHO, Geneva.

Social and economic
9. Estimates of life expectancy at birth for males and females

in 1978 and 1998 were taken from World population pros-
pects: The 1998 revision, New York, United Nations, 1999.

10.Real gross domestic product (GDP) per capita adjusted for
purchasing power parity is expressed in 1985 US dollars.
Data are from the Penn World Table dataset, Mark 5.6, the

Chain index, available at: http://www.nber.org/pwt56.html
(Summers R, Heston A. The Penn World Table (Mark 5): An
expanded set of international comparisons, 1950–1988.
Quarterly journal of economics, 1991, 106: 327–368). The an-
nual average growth rate (calculated as the growth rate over
a time period divided by the number of years in that pe-
riod) of GDP per capita is shown for two periods: 1962–
1992 and 1982–1992.

11.Educational attainment: the average number of years of
education is given for females aged 25 years and above. The
inequality in educational attainment between males and
females is expressed as the difference in average number of
years of education for men and women, aged 25 years or
above. Source: Barro R, Lee JW. International measures of
schooling years and schooling quality. American economic
review, Papers and proceedings, 1986, 2: 218–223.

12.The measure of malnutrition has been chosen to be the
percentage of children under age 5 years who are stunted.
Stunting is defined as height for age below 2 standard de-
viations from the international reference median value. Es-
timates are shown for male and female children for the latest
year for which data were available since 1990. Estimates
were provided by the Department of Nutrition for Health
and Development, Sustainable Development and Healthy
Environments Cluster, WHO, Geneva. Regional averages
for the period 1975–1995, for both sexes combined can be
found in: WHO global database on child growth and malnutri-
tion (document WHO/NUT/97.4. Geneva, World Health
Organization, 1997). Detailed information on national data
disaggregated by sex, age group, urban/rural and regions
can be found at: http://www.who.int/whosis/ under WHO
global database on child growth and malnutrition.

Health services and finance
13.Estimates of the percentage of children immunized against

measles are shown for 1987 and 1997. Source: Department
of Vaccines and Other Biologicals, Health Technology and
Pharmaceuticals Cluster, WHO, Geneva.

14.Data on total health expenditures as a percentage of GDP
and the percentage of health expenditures from public
sources are taken from: Bos E et al. Health, nutrition and popu-
lation indicators: A statistical handbook, Washington DC, The
World Bank, 1999 (Health, nutrition and population series).

ANNEX TABLES 2–4

Methods
We used the following procedures to produce projections

for country-level death rates. We began by replicating the origi-
nal analysis in the 1990 Global Burden of Disease Study
(Murray CJL, Lopez AD (eds). The Global burden of disease: A
comprehensive assessment of mortality and disability from dis-
eases, injuries, and risk factors in 1990 and projected to 2020.
Cambridge, Harvard School of Public Health on behalf of the
World Health Organization and The World Bank, 1996, Glo-
bal Burden of Disease and Injury Series, Vol.I), correcting for a
number of data and coding errors. This original analysis in-
cluded explanatory variables (measuring smoking, the loga-
rithm of GDP per capita and its square, the logarithm of
human capital, and a time trend serving as a proxy for tech-
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nology) in a linear regression on logged death rates, with an
intercept correction and with missing data deleted listwise.
We sought to improve these projections in a number of ways,
and evaluated our success in the first instance by calibrating
the model with data from 1955 to 1994 and then comparing
the forecasts with the actual death rates in 1995. We also tried
dropping other years, or multiple years. For all our models,
we used multiple imputation (Rubin D. Multiple imputation
for nonresponse in surveys. New York, Wiley, 1987) via the EMis
algorithm (King G et al. Listwise deletion is evil: What to do
about missing data in political science? Presented at the an-
nual meeting of the American Political Science Association,
Boston, 1998) and Amelia software (Honaker J et al. 1999, avail-
able for free download at: http://gking.harvard.edu) to cope
with the substantial missing data problems.

We used all available variables, along with several lagged
variables to make the imputations. This procedure consist-
ently improved the forecasts and so all estimates rely on it.
We then tried a long list of candidate models, including vari-
ous versions of error correction, local trends, partial adjust-
ment, partial pooling via empirical Bayes, fixed effects, and
other models. The best model, as judged only by our method
of evaluation described above, was one that included no dy-
namics, used no explanatory variables except technology (i.e.
the linear trend term), and included an intercept correction.
For example, error correction models did not help despite
evidence of nonstationarity, and models with dynamics did
not help despite some evidence of time series dependence.
Our preference was to use a weighted average of this “best”
model and one that included dynamics, but specialists in
WHO felt that combining such models produced unreason-
able forecasts. We therefore settled on a weighted average of
this “best” model and the original 1990 global burden of dis-
ease model (with missing data multiply imputed), and with
weights elicited from specialists for each cause-of-death dis-
ease category. Since there is good reason to think that models
that appropriately include dynamics will outperform these
forecasts, much work remains to be done.

The final model produced forecasts for the following 16
causes of death and cause-of-death clusters: liver cancer,
breast cancer, mouth cancer, stomach cancer, cervix cancer,
other cancers, infectious diseases other than HIV/AIDS, tu-
berculosis and malaria, cardiovascular diseases, respiratory
diseases, digestive diseases, all other diseases, road traffic ac-
cidents, unintentional injuries, suicide, homicide and violence,
and war. We have assumed that the composition of detailed
causes within each cause cluster described here for 1998 would
be the same as that described in the 1990 global burden of
disease analysis. Estimates for HIV/AIDS, lung cancer, ma-
laria and tuberculosis were not based on this model.

Estimates for specific diseases were derived using
other methods
1. Tuberculosis. Estimates shown in Annex Tables 2–4 refer to

tuberculosis in individuals who are HIV negative. The esti-
mated mortality in individuals infected with tuberculosis
who were HIV negative in 1998 was 1.49 million, with a
range of 1.1 to 2.2 million deaths. Annex Table 10 provides
sex-specific estimates of incidence, deaths and DALYs for

HIV-positive and HIV-negative individuals with tubercu-
losis. For the methods and the source of these estimates see
the explanatory note to Annex Table 10.

2. HIV/AIDS. The statistical methods used to estimate AIDS
mortality are based in part on the imputation of missing
prevalence data from sentinel sites. Further validation of
the imputation results would improve the reliability of the
method. Furthermore, the application of the gamma distri-
bution to estimate the epidemic curve for the HIV/AIDS
epidemic is problematic once the epidemic is established.
The estimated trajectory of the epidemic in different coun-
tries based on statistical models should be compared with
other epidemiological evidence to ensure that the estimates
adequately reflect national experience. The estimates of
AIDS mortality in sub-Saharan Africa have used national
mortality statistics in order to adjust model-based figures.
The results will obviously depend on the extent to which
these data are reliable, especially with regard to adult mor-
tality levels. UNAIDS and WHO will actively collaborate in
further refining and developing these and other methods
for reducing the uncertainty in epidemiological estimates
of HIV/AIDS within the framework of the UNAIDS/WHO
Working Group on Global HIV/AIDS/STD Surveillance.

For sub-Saharan Africa, the estimated number of deaths
from HIV/AIDS in 1998 was 1.83 million with a 95% confi-
dence interval of 1.1 to 2.4 million deaths.

3. Poliomyelitis and Diphtheria. Numbers are rounded to the
nearest thousand. Poliomyelitis has been eradicated from
the Americas. Apart from that, some deaths occur in all
Regions for both conditions.

4. Tetanus. Includes neonatal tetanus (around 300 000 deaths)
and tetanus at other ages.

5. Meningitis. Bacterial meningitis and meningococcaemia.
6. Malaria. In Africa, the range for deaths from malaria is esti-

mated to be 758 000 to 1.3 million. The methods used to
derive these estimates are described in Annex Table 8.

7. Leprosy. Because of rounding, regional totals exclude an
estimated 200 deaths in AFR and AMR, and 100 in EMR
and WPR. The total for SEAR is 1400.

8. Maternal conditions. Because of the difficulties inherent in
measuring maternal mortality, there is considerable uncer-
tainty around these estimates. The estimated range of ma-
ternal deaths in 1998 is 376 to 646 thousand globally.
Differences in figures quoted are largely a result of uncer-
tainties about the indirect causes of maternal deaths, esti-
mated to account for 10–20% of maternal mortality. Indirect
causes include those resulting from pre-existing disease that
developed during pregnancy and was aggravated by the
physiological effects of pregnancy, such as malaria, tuber-
culosis, HIV/AIDS and cardiovascular diseases.

9. Rheumatic heart disease. Does not include other rheumatic
diseases.

10.Diabetes. Diabetes increases the risk of cardiovascular and
other diseases. When this is taken into account, the attrib-
utable mortality for diabetes is at least 1.5 million, and is
likely to be considerably higher.

11.Alcohol/drug dependence. Estimates for alcohol and drug
dependence represent only a small fraction of the burden
of disease and injury attributable to alcohol and drug use.
Alcohol and other drug use contributes as a risk factor to a
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broad range of diseases, injuries and deaths, other than
through dependence.

12.Perinatal conditions. These include low birth weight, birth
asphyxia and birth trauma.

ANNEX TABLE 5

All the demographic indicators are based on World popu-
lation prospects: The 1998 revision, New York, United Nations,
1999. Exceptions are: the probability of dying before age 5 for
1978 are based on supplementary tabulations to the 1996 re-
vision of this publication; and the number of deaths and the
crude death rate for 1998 are based on Annex Table 2. GDP
per capita adjusted for purchasing power, reported in 1985
US$, was taken from the Penn World Table dataset, Mark 5.6,
the Chain index (see Note 10, Annex Table 1). All indicators
are reported for 1978 and 1998, except for GDP per capita,
which is reported for 1978 and 1992 because 1992 is the latest
year for which data are available.

ANNEX TABLE 6

Performance measures for each country relate the actual
levels of infant mortality and female life expectancy in the
indicated year to their predicted level. The predictors used are
the logarithm of per capita income (adjusted for purchasing
power), the square of the logarithm of per capita income, and
indicator variables controlling for time (since, at any income
level, health conditions have for the most part substantially
improved over this time period). The per capita income fig-
ures are from the Penn World Table, Version 5.6 (Heston A,
Summers R. International price and quantity comparisons:
potentials and pitfalls. International macro- and microeconomic
data, 1996, 86: 20–24; see also Note 10, Annex Table 1). The
model relating performance to predictors is a random-effects
model estimated by generalized least square (STATA (Statis-
tics/Data Analysis). STATA References. College Station TX,
STATA Corporation, 1996.). Health data are from World popu-
lation prospects: The 1998 revision, New York, United Nations,
1999. More extensive results and a description of the meth-
ods are reported in Wang J, Jamison DT, Regression residuals
as performance measures: An assessment of robustness in
the context of country-level data (paper presented at the an-
nual meeting of the American Educational Research Asso-
ciation, San Diego, 1998), although that document uses World
Bank demographic numbers.

The country performance measures on mortality are con-
structed using regression residuals; Wang & Jamison (1998,
above) discuss the use of residuals to measure performance
in this context. Based on the derived regression residuals, we
constructed performance measures for all countries for which
we have data. For infant mortality rates, the performance
measures are the percentage by which actual mortality rates
exceed predicted rates. For life expectancy, the actual and pre-
dicted values are expressed in years. A positive measure of
life expectancy means that the observed life expectancy for a
certain country is higher than the predicted live expectancy,
given one country’s income level and the time of the obser-
vation. Positive performance measures on infant mortality rate
mean worse performance than the prediction.

ANNEX TABLE 7

Estimates of the percentage of the population in each coun-
try that lives in absolute poverty are from the World Bank,
World Development Indicators 1998 CD-Rom. The definition
of absolute poverty used here refers to a per capita income
equivalent to less than one international dollar per day. Esti-
mates of the probability of dying in children and adults are
for the period 1990–1995 and were taken from World popula-
tion prospects: The 1998 revision, New York, United Nations,
1999. Estimates for tuberculosis prevalence were provided by
the Department of Communicable Disease Prevention and
Control, Communicable Diseases Cluster, WHO, Geneva.

The analysis was conducted using a methodology for eco-
logical inference developed by Gary King at Harvard Univer-
sity. The methods are described in detail in: Gakidou E, Jamison
DT, King G, Spohr C. Health status of the poor versus the non-
poor, 1999 (forthcoming). The software package – EI – is avail-
able for free download at: http://gking.harvard.edu.
Background information on the literature on ecological infer-
ences can be found in: King G. A solution to the ecological infer-
ence problem: Reconstructing individual behavior from aggregate
data. Princeton University Press, 1997; and in: King G, Rosen
O, Tanner M. Binomial-beta hierarchical models for ecologi-
cal inference. Sociological methods and research (forthcoming),
also available at: http://gking.harvard.edu.

Ecological inference, as traditionally defined, is the proc-
ess of using aggregate data to infer discrete individual-level
relationships of interest when individual-level data are not
available. In this analysis we have used aggregate data on
health measures (probability of adult and child dying, tuber-
culosis incidence/prevalence) and poverty to infer the mag-
nitude of these health measures in the poor and non-poor
subgroups of the populations of these countries. A weighted
average estimate is provided as well.

ANNEX TABLE 8

The estimates of malaria for Africa are based on the re-
view by Snow RW, Craig M, Deichmann U, Marsh K (Esti-
mating mortality, morbidity and disability due to malaria
among Africa’s non-pregnant population. Submitted to the
Bulletin of the World Health Organization,1999). Estimates for
other regions have been prepared by the Global Programme
on Evidence for Health Policy and Roll Back Malaria, based
on data and information available to WHO.

ANNEX TABLE 9

Source: Global Programme on Evidence for Health Policy,
Evidence and Information for Policy Cluster, WHO, Geneva.

ANNEX TABLE 10

Estimates for tuberculosis were provided by the Depart-
ment of Communicable Disease Prevention and Control,
Communicable Diseases Cluster, WHO, Geneva. The meth-
ods employed to derive these estimates are described in: Dye
C, Scheele S, Dolin P, Pathania V, Raviglione MC. Global bur-
den of tuberculosis: Estimated incidence, prevalence and mortality
by country in 1997 (in press, available from CDC/CPC, WHO,
Geneva).
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Annex Table 1  Basic indicators for all Member States

POPULATION MORTALITY RATES
Member States Total population Dependency ratio Total Infant Probability of dying (per 1 000) Maternal

by WHO Regiona (per 100) fertility rate mortality rate under age 5 between age 15 mortality
Size Annual (per 1 000) and age 59 ratio

(000) growth rate (per
(%) Males Females Males Females 100 000)

1998 1978-1998 1978 1998 1978 1998 1978 1998 1998 1998 1998 1998 1990

All Member States 5 884 576 1.6 72 59 3.9 2.7 87 57 83 83 225 156   430

Africa 601 783 2.8 94 90 6.7 5.4 121 91 172 154 477 428   940

1 Algeria  30 081 2.7 104 70 7.2 3.8 112 44 57 45 147 120   160

2 Angola  12 092 3.0 89 102 6.8 6.8 161 125 217 199 413 355  1 500

3 Benin  5 781 2.9 94 98 7.1 5.8 122 88 142 124 373 318   990

4 Botswana  1 570 3.2 105 83 6.4 4.4 76 59 112 101 676 610   250

5 Burkina Faso  11 305 2.7 100 100 7.8 6.6 127 99 176 166 557 518   930

6 Burundi  6 457 2.5 94 97 6.8 6.3 127 119 189 168 603 545  1 300

7 Cameroon  14 305 2.8 91 90 6.5 5.3 108 74 120 109 389 345   550

8 Cape Verde   408 1.8 110 81 6.7 3.6 86 56 68 60 213 125 ...

9 Central African Republic  3 485 2.3 82 88 5.9 4.9 122 98 172 141 580 521   700

10 Chad  7 270 2.7 83 97 6.6 6.1 154 112 184 164 452 400  1 500

11 Comoros   658 3.1 102 85 7.1 4.8 116 76 112 101 303 254   950

12 Congo  2 785 2.9 93 98 6.3 6.1 91 90 147 116 539 475   890

13 Côte d’Ivoire  14 292 3.2 95 88 7.4 5.1 117 87 144 129 555 549   810

14 Democratic Republic
␣ ␣ ␣ ␣ ␣ of the Congo  49 139 3.4 94 103 6.5 6.4 117 90 148 130 442 391   870

15 Equatorial Guinea   431 3.7 82 89 5.7 5.6 149 108 184 169 379 322   820

16 Eritrea  3 577 2.3 89 89 6.4 5.7 123 91 154 137 430 374  1 400

17 Ethiopia  59 649 2.8 92 96 6.8 6.3 149 116 193 174 559 528  1 400

18 Gabon  1 167 3.0 67 84 4.4 5.4 122 87 143 127 395 353   500

19 Gambia  1 229 3.6 82 77 6.5 5.2 167 122 212 194 408 350  1 100

20 Ghana  19 162 3.1 92 89 6.5 5.2 99 66 107 95 280 227   740

21 Guinea  7 337 2.7 93 90 7.0 5.5 167 124 207 208 402 366  1 600

22 Guinea-Bissau  1 161 2.3 74 88 5.6 5.8 176 130 214 192 443 391   910

23 Kenya  29 008 3.2 114 90 8.1 4.5 88 66 107 101 515 475   650

24 Lesotho  2 062 2.4 85 79 5.7 4.8 121 93 132 127 362 304   610

25 Liberia  2 666 2.1 92 97 6.8 6.3 167 116 184 163 489 445   560

26 Madagascar  15 057 2.9 94 90 6.6 5.4 130 83 123 110 319 267   490

27 Malawi  10 346 2.9 99 100 7.6 6.8 177 138 223 217 632 599   560

28 Mali  10 694 2.5 96 101 7.1 6.6 180 118 244 227 244 219  1 200

29 Mauritania  2 529 2.7 87 89 6.5 5.5 125 92 155 142 345 290   930

30 Mauritius  1 141 1.0 68 48 3.1 1.9 38 16 22 13 229 111   120

31 Mozambique  18 880 2.5 88 93 6.5 6.3 160 114 193 173 509 461  1 500

32 Namibia  1 660 2.7 87 84 6.0 4.9 98 65 125 119 453 427   370

33 Niger  10 078 3.3 96 103 8.1 6.8 157 115 198 181 393 336  1 200

34 Nigeria  106 409 2.7 95 88 6.9 5.2 109 81 154 140 426 375  1 000

35 Rwanda  6 604 1.6 104 94 8.5 6.2 133 124 213 191 619 578  1 300

36 Sao Tome and Principe   141 2.4 ... ... ... ... ... ... ... ... ... ... ...

37 Senegal  9 003 2.7 92 90 7.0 5.6 97 63 117 112 418 317  1 200

38 Seychelles   76 1.0 ... ... ... ... ... ... ... ... ... ... ...

39 Sierra Leone  4 568 1.9 85 89 6.5 6.1 192 170 277 248 557 504  1 800

40 South Africa  39 357 2.0 76 64 4.5 3.3 72 59 98 76 507 390   230

41 Swaziland   952 3.0 94 85 6.5 4.7 108 65 109 91 284 220   560

42 Togo  4 397 2.9 91 97 6.6 6.1 117 84 137 120 524 481   640

43 Uganda  20 554 2.6 101 108 6.9 7.1 114 107 181 164 707 675  1 200

44 United Republic of Tanzania  32 102 3.1 100 94 6.8 5.5 113 82 138 123 548 509   770

45 Zambia  8 781 2.5 104 100 7.2 5.6 94 82 149 144 774 724   940

46 Zimbabwe  11 377 2.7 104 82 6.6 3.8 86 69 123 111 713 689   570

The Americas 802 811 1.5 67 57 3.3 2.4 56 28 39 31 197 109   140

47 Antigua and Barbuda   67 0.6 ... ... ... ... ... ... ... ... ... ... ...

48 Argentina  36 123 1.4 61 61 3.4 2.6 39 22 28 22 187 95   100
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SOCIAL AND ECONOMIC HEALTH SERVICES AND FINANCE
Life expectancy GDP per capita Average years Malnutrition Children Health expenditures

at birth adjusted for purchasing power of education stunting among immunized
(years) for population children against Total Public Public

in 1985 Annual growth rate aged 25+ under age 5 (%) measles (% of GDP) sector sector
Males Females US$ (%) Females Male excess Males Females (%) (% of GDP) (% of total)

over females around around around around around
1978 1998 1978 1998 1992 1962-1992 1982-1992 1990 1990 1995 1995 1987 1997 1995 1995 1995

60 65 63 69  4 123 2.7 2.5 4.5 2.1 ... ... 53 82 5.2 2.6 48

46 49 49 51  1 261 0.9 -1.9 1.9 1.5 ... ... 41 57 3.2 1.7 50

1 57 68 59 70  2 719 2.6 -0.4 1.9 1.9 18 18 59 74 4.6 3.3 73

2 38 45 42 48 ... ... ... ... ... ... ... 55 78 ... 4.1 ...

3 45 52 49 55 ... ... ... 0.7 1.2 27 23 26 82 ... 1.7 ...

4 55 46 58 48 ... ... ... 2.4 0.5 ... ... 48 79 2.9 1.6 55

5 42 44 44 45   514 0.6 0.0 ... ... 35 32 65 68 5.5 2.3 42

6 44 41 48 44   569 0.4 1.2 ... ... ... ... 54 ... ... 0.8 ...

7 47 53 50 56  1 029 1.3 -2.2 1.7 1.3 27 25 ... 43 1.4 1.0 72

8 59 66 62 71  1 085 3.0 1.9 ... ... ... ... 75 82 ... 3.4 ...

9 42 43 47 47   514 -1.0 -2.6 ... ... 27 30 14 ... ... 1.9 ...

10 39 46 43 49   408 -2.2 1.0 ... ... 41 39 16 30 3.7 3.7 98

11 49 57 53 60   527 -0.2 -2.1 ... ... 36 32 71 49 1.2 0.9 79

12 46 46 51 51  2 240 2.3 -1.2 2.9 2.2 ... ... 66 18 6.3 3.2 50

13 46 46 50 47  1 104 -0.2 -4.2 ... ... 25 24 ... 68 3.5 1.4 41

14 46 49 50 52 ... ... ... 1.3 2.0 47 44 41 20 ... 0.2 ...

15 40 48 44 52 ... ... ... ... ... ... ... ... 82 6.3 5.2 81

16 44 49 47 52 ... ... ... ... ... 36 41 ... 53 2.0 1.1 55

17 40 42 44 44 ... ... ... ... ... 66 63 13 52 2.6 1.6 61

18 45 51 49 54  3 622 1.8 -1.5 ... ... ... ... 67 ... ... 0.5 ...

19 37 45 41 49 ... ... ... 0.5 0.8 33 28 88 91 ... 2.0 ...

20 50 58 54 62   956 0.1 1.9 1.5 2.6 28 24 28 59 1.5 1.4 94

21 38 46 39 47   740 0.8 -0.6 ... ... ... ... ... 56 ... 1.2 ...

22 36 43 39 46   634 0.8 0.0 ... ... ... ... 60 51 ... 1.1 ...

23 51 51 55 53   914 1.5 0.6 1.9 1.9 35 32 ... 32 2.6 1.6 62

24 50 55 54 57   952 3.3 -0.8 3.8 -1.1 46 41 84 53 ... 4.1 ...

25 48 46 51 49 ... ... ... 1.0 1.9 ... ... 40 ... ... ... ...

26 48 56 51 59   608 -2.2 -3.0 ... ... 51 48 27 ... ... 1.1 ...

27 42 39 44 40   496 0.8 0.0 1.6 1.8 50 47 81 87 ... 2.3 ...

28 44 52 46 55 ... ... ... 0.4 0.8 31 29 8 56 2.7 1.2 46

29 44 52 47 55   837 0.1 -0.6 ... ... ... ... 27 20 5.2 1.1 21

30 62 68 68 75  6 167 2.4 4.7 4.4 1.6 ... ... ... ... 4.0 2.3 58

31 42 44 45 47   711 -1.8 -2.4 0.4 0.7 ... ... 37 70 ... 4.6 ...

32 50 52 53 53  2 774 1.1 -1.2 ... ... 30 27 ... 57 7.2 3.7 52

33 39 47 42 50 ... ... ... 0.3 0.6 41 38 ... 42 ... 1.6 ...

34 43 49 47 52   978 1.9 -3.7 ... ... 43 42 24 69 1.3 0.3 25

35 43 39 47 42   762 1.6 -0.7 0.9 1.2 50 47 74 66 ... 1.9 ...

36 ... ... ... ... ... ... ... ... ... ... ... 69 60 ... 6.2 ...

37 42 51 46 54 ... ... ... 1.3 1.1 24 22 ... 65 ... 2.5 ...

38 ... ... ... ... ... ... ... ... ... ... ... 100 100 ... 4.0 ...

39 34 36 37 39   734 -0.9 -3.7 0.8 1.1 ... ... ... 28 3.6 1.5 43

40 52 52 59 58  3 068 1.0 -1.6 4.4 0.8 24 22 75 ... 7.9 3.6 45

41 48 58 52 63 ... ... ... 3.1 0.9 ... ... 77 57 ... 2.8 ...

42 46 48 50 50   530 1.2 -2.1 1.3 2.5 36 32 57 38 3.4 1.2 35

43 45 39 49 40   547 -0.2 -5.6 0.8 1.2 40 37 48 60 3.9 1.8 45

44 47 47 51 49 ... ... ... ... ... 45 42 78 69 ... 2.5 ...

45 48 40 51 41 ... ... ... 2.7 2.8 43 42 65 69 3.3 2.6 78

46 52 44 56 45  1 162 0.7 -1.4 1.7 1.3 ... ... 80 73 6.2 2.2 35

65 69 71 76  9 997 1.9 0.8 7.8 0.6 ... ... 66 93 8.6 4.1 47

47 ... ... ... ... ... ... ... ... ... ... ... 86 93 5.4 2.9 54

48 65 70 72 77 ... ... ... 7.7 0.1 7 2 81 98 9.7 4.3 44
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Annex Table 1  Basic indicators for all Member States

POPULATION MORTALITY RATES
Member States Total population Dependency ratio Total Infant Probability of dying (per 1 000) Maternal

by WHO Regiona (per 100) fertility rate mortality rate under age 5 between age 15 mortality
Size Annual (per 1 000) and age 59 ratio

(000) growth rate (per
(%) Males Females Males Females 100 000)

1998 1978-1998 1978 1998 1978 1998 1978 1998 1998 1998 1998 1998 1990

All Member States 5 884 576 1.6 72 59 3.9 2.7 87 57 83 83 225 156   430

49 Bahamas   296 1.9 78 56 3.2 2.6 29 16 20 15 207 111   100

50 Barbados   268 0.4 68 50 2.2 1.5 27 12 14 15 126 80   43

51 Belize   230 2.5 106 83 6.2 3.7 45 29 37 37 116 85 ...

52 Bolivia  7 957 2.2 86 79 5.8 4.4 131 66 92 83 271 219   650

53 Brazil  165 851 1.8 75 54 4.3 2.3 79 42 54 41 292 157   220

54 Canada  30 563 1.2 49 47 1.8 1.6 12 6 8 6 108 61   6

55 Chile  14 824 1.6 67 56 3.0 2.4 45 13 17 13 158 86   65

56 Colombia  40 803 2.0 84 61 4.3 2.8 57 30 43 35 220 119   100

57 Costa Rica  3 841 2.9 77 62 3.9 2.8 30 12 16 13 124 75   55

58 Cuba  11 116 0.7 71 45 2.1 1.6 23 9 13 10 141 101   95

59 Dominica   71 -0.2 ... ... ... ... ... ... ... ... ... ... ...

60 Dominican Republic  8 232 2.1 87 62 4.7 2.8 84 34 51 41 167 121   110

61 Ecuador  12 175 2.4 90 65 5.4 3.1 82 46 66 54 190 127   150

62 El Salvador  6 032 1.6 94 70 5.6 3.2 95 32 45 37 239 153   300

63 Grenada   93 0.2 ... ... ... ... ... ... ... ... ... ... ...

64 Guatemala  10 801 2.6 95 91 6.4 4.9 91 46 65 57 312 201   200

65 Guyana   850 0.6 85 54 3.9 2.3 67 58 90 65 262 165 ...

66 Haiti  7 952 2.1 85 83 6.0 4.4 139 68 112 97 472 367  1 000

67 Honduras  6 147 3.1 101 85 6.6 4.3 81 35 54 43 208 150   220

68 Jamaica  2 538 1.0 95 64 4.0 2.5 37 22 28 25 132 80   120

69 Mexico  95 831 2.0 99 63 5.3 2.8 57 31 41 34 198 108   110

70 Nicaragua  4 807 2.8 100 88 6.4 4.4 90 43 64 53 217 157   160

71 Panama  2 767 2.0 85 60 4.1 2.6 35 21 29 26 148 96   55

72 Paraguay  5 222 2.9 90 78 5.2 4.2 51 39 54 43 178 120   160

73 Peru  24 797 2.1 86 64 5.4 3.0 99 45 71 58 201 135   280

74 Saint Kitts and Nevis   39 -0.7 ... ... ... ... ... ... ... ... ... ... ...

75 Saint Lucia   150 1.5 ... ... ... ... ... ... ... ... ... ... ...

76 Saint Vincent and the Grenadines   112 0.8 ... ... ... ... ... ... ... ... ... ... ...

77 Suriname   414 0.8 92 60 4.2 2.2 44 29 39 28 210 130 ...

78 Trinidad and Tobago  1 283 1.0 69 51 3.4 1.7 32 15 19 12 162 107   90

79 United States of America  274 028 1.0 52 52 1.8 2.0 14 7 10 8 154 79   12

80 Uruguay  3 289 0.7 60 60 2.9 2.4 42 18 23 17 179 92   85

81 Venezuela  23 242 2.5 81 65 4.5 3.0 39 21 27 22 184 105   120

Eastern Mediterranean 473 644 2.8 90 78 6.5 4.4 118 69 107 102 214 172   440

82 Afghanistan  21 354 1.4 85 84 7.2 6.9 183 152 257 257 371 324  1 700

83 Bahrain   595 3.2 67 50 5.2 2.9 43 17 26 17 143 92   60

84 Cyprus   771 1.2 53 55 2.3 2.0 20 9 10 9 115 65   5

85 Djibouti   623 4.7 86 80 6.7 5.3 143 106 182 166 376 319   570

86 Egypt  65 978 2.3 78 68 5.3 3.4 131 51 65 64 201 139   170

87 Iran, Islamic Republic of  65 758 3.0 94 75 6.5 2.8 100 35 52 51 170 150   120

88 Iraq  21 800 3.0 96 82 6.6 5.3 84 95 119 114 243 192   310

89 Jordan  6 304 4.3 108 82 7.4 4.9 65 26 32 31 185 142   150

90 Kuwait  1 811 2.0 77 61 5.9 2.9 34 12 16 14 103 68   29

91 Lebanon  3 191 0.8 85 64 4.3 2.7 48 29 39 31 180 133   300

92 Libyan Arab Jamahiriya  5 339 3.3 95 73 7.4 3.8 63 28 32 31 189 143   220

93 Morocco  27 377 2.0 95 61 5.9 3.1 110 51 74 62 193 142   610

94 Oman  2 382 4.3 89 90 7.2 5.9 95 25 35 24 170 115   190

95 Pakistan  148 166 3.1 92 83 7.0 5.0 130 74 108 104 192 148   340

96 Qatar   579 5.4 53 39 6.1 3.7 46 17 27 18 150 82 ...

97 Saudi Arabia  20 181 4.4 90 78 7.3 5.8 75 23 31 24 157 114   130

98 Somalia  9 237 2.9 98 101 7.3 7.3 149 122 212 195 408 350  1 600



Statistical Annex 93

SOCIAL AND ECONOMIC HEALTH SERVICES AND FINANCE
Life expectancy GDP per capita Average years Malnutrition Children Health expenditures

at birth adjusted for purchasing power of education stunting among immunized
(years) for population children against Total Public Public

in 1985 Annual growth rate aged 25+ under age 5 (%) measles (% of GDP) sector sector
Males Females US$ (%) Females Male excess Males Females (%) (% of GDP) (% of total)

over females around around around around around
1978 1998 1978 1998 1992 1962-1992 1982-1992 1990 1990 1995 1995 1987 1997 1995 1995 1995

60 65 63 69  4 123 2.7 2.5 4.5 2.1 ... ... 53 82 5.2 2.6 48

49 63 71 71 77 ... ... ... ... ... ... ... ... 93 4.2 2.5 59

50 69 74 74 79 ... ... ... 8.2 0.0 ... ... ... 92 6.8 4.4 65

51 69 73 71 76  4 253 ... 1.8 ... ... ... ... 64 98 8.0 6.0 75

52 48 60 52 63  1 721 1.2 -0.8 3.3 1.7 33 26 33 98 7.1 4.1 58

53 60 63 64 71  3 882 2.4 -0.2 3.5 0.1 12 9 63 99 4.6 1.8 40

54 71 76 78 82  16 362 2.6 1.8 10.2 0.3 ... ... 70 ... 9.2 6.6 71

55 64 72 71 78  4 890 1.6 3.5 6.1 0.1 ... ... 92 92 6.2 2.5 40

56 62 67 66 74  3 380 2.2 1.4 4.5 -0.6 16 14 72 89 7.4 2.9 40

57 69 74 73 79  3 569 1.7 1.5 5.3 0.1 6 7 90 99 8.5 6.3 74

58 71 74 75 78 ... ... ... 6.4 0.5 ... ... 99 99 ... 7.9 ...

59 ... ... ... ... ... ... ... ... ... ... ... 87 99 6.3 4.0 63

60 60 69 64 73  2 250 1.7 0.0 3.5 0.5 12 9 71 80 5.7 1.8 32

61 60 67 63 72  2 830 2.2 -1.2 5.3 0.7 ... ... 46 75 5.3 2.0 39

62 52 67 62 73  1 876 0.6 0.7 3.0 0.8 23 24 48 97 5.9 2.4 41

63 ... ... ... ... ... ... ... ... ... ... ... 77 92 5.2 2.8 53

64 54 61 58 67  2 247 0.9 -0.4 2.2 0.7 50 49 24 74 3.2 1.7 54

65 58 61 63 68 ... ... ... 5.4 -0.1 ... ... 52 82 5.2 4.3 83

66 49 51 52 56 ... ... ... 1.3 1.8 32 32 24 ... 3.6 1.3 40

67 56 68 60 72  1 385 0.9 -0.4 3.6 0.2 39 40 69 89 5.6 2.8 50

68 68 73 72 77 ... ... ... 4.8 -0.6 ... ... 62 88 4.9 2.5 51

69 62 70 69 75  6 253 2.6 0.5 5.4 0.9 23 23 54 97 4.2 2.4 56

70 55 66 60 71 ... ... ... 3.1 0.5 25 22 44 94 8.6 5.3 61

71 67 72 71 76  3 332 2.1 -0.8 7.6 -0.2 ... ... 78 92 6.7 4.7 70

72 64 67 69 72  2 178 1.9 -1.0 4.5 0.5 14 14 56 61 5.1 1.8 36

73 57 66 60 71  2 092 -0.3 -3.5 5.0 0.9 26 25 35 94 3.7 2.2 60

74 ... ... ... ...  4 799 ... ... ... ... ... ... 91 97 5.3 3.2 61

75 ... ... ... ... ... ... ... ... ... ... ... 81 95 3.8 2.5 66

76 ... ... ... ... ... ... ... ... ... ... ... 91 99 7.0 5.2 74

77 63 68 68 73 ... ... ... ... ... ... ... 70 78 4.0 2.0 50

78 66 72 71 76 ... ... ... 6.2 0.1 ... ... 68 88 3.4 2.1 61

79 69 73 77 80  17 945 1.8 1.9 11.6 0.9 2 2 82 ... 14.0 6.6 47

80 66 70 73 78  5 185 1.0 1.1 6.9 -0.4 10 9 99 80 13.4 7.0 52

81 65 70 71 76  7 082 0.2 0.3 4.8 0.2 15 12 57 68 7.5 3.0 40

53 63 55 65  2 139 2.2 1.3 1.7 2.2 ... ... 57 83 3.6 1.6 38

82 40 45 40 46 ... ... ... 0.3 1.4 54 49 31 58 ... ... ...

83 64 71 68 75 ... ... ... 4.3 0.5 ... ... 73 95 7.0 ... ...

84 72 76 76 80  9 203 4.5 5.1 7.2 1.2 ... ... 91 90 4.6 ... ...

85 41 49 45 52 ... ... ... ... ... ... ... 22 59 ... ... ...

86 53 65 55 68  1 869 2.6 0.8 2.3 2.7 26 23 76 92 3.7 1.6 43

87 58 69 59 70  3 685 0.8 -0.5 2.3 1.9 20 18 62 96 4.8 2.8 58

88 61 61 62 64 ... ... ... 2.0 2.3 ... ... 66 98 ... ... ...

89 59 69 63 72 ... ... ... 3.8 2.7 16 16 80 95 7.9 3.7 47

90 68 74 72 78 ... ... ... 5.7 0.0 ... ... 95 95 ... 3.6 ...

91 63 68 67 72 ... ... ... ... ... 13 12 81 89 5.3 2.1 39

92 56 68 59 72 ... ... ... ... ... 16 14 56 92 ... ... ...

93 54 65 58 69  2 173 2.3 1.1 ... ... 24 24 73 92 3.4 1.6 48

94 54 69 56 73 ... ... ... ... ... 19 13 86 98 ... 2.5 ...

95 53 63 54 65  1 432 2.6 2.4 1.0 2.5 ... ... 52 74 3.5 0.8 22

96 64 70 68 75 ... ... ... ... ... 8 8 62 87 2.8 ... ...

97 58 70 60 73 ... ... ... ... ... ... ... 77 92 3.1 ... ...

98 40 45 44 49 ... ... ... ... ... ... ... 29 ... ... ... ...



94 The World Health Report 1999

Annex Table 1  Basic indicators for all Member States

POPULATION MORTALITY RATES
Member States Total population Dependency ratio Total Infant Probability of dying (per 1 000) Maternal
by WHO Regiona (per 100) fertility rate mortality rate under age 5 between age 15 mortality

Size Annual (per 1 000) and age 59 ratio

(000) growth rate (per
(%) Males Females Males Females 100 000)

1998 1978-1998 1978 1998 1978 1998 1978 1998 1998 1998 1998 1998 1990

All Member States 5 884 576 1.6 72 59 3.9 2.7 87 57 83 83 225 156   430

99 Sudan  28 292 2.4 91 77 6.7 4.6 97 71 115 108 357 302   660

100 Syrian Arab Republic  15 333 3.2 108 84 7.4 4.0 67 33 47 33 197 138   180

101 Tunisia  9 335 2.1 86 60 5.7 2.6 88 30 38 36 176 144   170

102 United Arab Emirates  2 353 5.6 43 46 5.7 3.4 38 16 21 17 99 65   26

103 Yemen  16 887 4.0 115 102 7.6 7.6 158 80 112 114 303 274  1 400

Europe  870 128 0.5 56 50 2.2 1.6 35 21 30 23 217 95   59

104 Albania  3 119 1.0 73 57 4.2 2.5 50 30 46 39 122 65   65

105 Andorra   72 4.4 ... ... ... ... ... ... ... ... ... ... ...

106 Armenia  3 536 0.8 60 53 2.5 1.7 22 26 35 30 222 115   50

107 Austria  8 140 0.4 59 47 1.6 1.4 17 6 8 7 137 63   10

108 Azerbaijan  7 669 1.3 73 58 3.6 2.0 41 36 55 44 243 111   22

109 Belarus  10 315 0.4 52 50 2.1 1.4 22 23 36 20 339 126   37

110 Belgium  10 141 0.2 54 51 1.7 1.6 14 7 9 7 119 64   10

111 Bosnia and Herzegovina  3 675 -0.2 53 41 2.2 1.4 36 15 19 15 172 88 ...

112 Bulgaria  8 336 -0.3 51 48 2.2 1.2 22 17 23 16 225 99   27

113 Croatia  4 481 0.2 49 47 2.0 1.6 21 10 14 11 213 86 ...

114 Czech Republic  10 282 0.0 57 45 2.3 1.2 18 6 9 7 183 81   15

115 Denmark  5 270 0.2 56 49 1.7 1.7 9 7 10 7 141 96   9

116 Estonia  1 429 -0.1 52 47 2.1 1.3 22 19 33 17 314 109   41

117 Finland  5 154 0.4 48 49 1.6 1.7 9 6 7 6 151 58   11

118 France  58 683 0.5 58 53 1.9 1.7 11 6 8 7 145 63   15

119 Georgia  5 059 0.1 55 54 2.4 1.9 36 20 27 20 221 86   33

120 Germany  82 133 0.2 54 47 1.5 1.3 15 5 7 6 132 66   22

121 Greece  10 600 0.6 57 49 2.3 1.3 25 8 9 8 110 49   10

122 Hungary  10 116 -0.3 53 47 2.1 1.4 27 10 13 10 281 128   30

123 Iceland   276 1.0 62 53 2.3 2.1 9 5 6 6 92 63   0

124 Ireland  3 681 0.5 72 50 3.5 1.9 15 7 9 7 114 66   10

125 Israel  5 984 2.4 71 61 3.4 2.7 18 8 11 9 102 61   7

126 Italy  57 369 0.1 56 47 1.9 1.2 18 7 9 8 108 54   12

127 Kazakhstan  16 319 0.6 64 55 3.1 2.3 45 35 46 36 306 133   80

128 Kyrgyzstan  4 643 1.4 78 72 4.1 3.2 55 40 56 44 282 135   110

129 Latvia  2 424 -0.2 51 49 2.0 1.3 23 18 31 18 334 118   40

130 Lithuania  3 694 0.4 55 50 2.1 1.4 22 21 29 18 309 111   36

131 Luxembourg   422 0.7 50 48 1.5 1.7 13 7 8 8 130 62   0

132 Malta   384 1.0 50 48 2.0 1.9 15 8 11 8 93 55 ...

133 Monaco   33 1.2 ... ... ... ... ... ... ... ... ... ... ...

134 Netherlands  15 678 0.6 53 47 1.6 1.5 10 6 9 7 102 65   12

135 Norway  4 419 0.4 59 54 1.8 1.9 9 5 7 6 107 59   6

136 Poland  38 718 0.5 51 48 2.3 1.5 23 15 18 14 224 88   19

137 Portugal  9 869 0.2 59 47 2.4 1.4 30 9 12 10 156 72   15

138 Republic of Moldova  4 378 0.5 53 52 2.4 1.8 46 29 39 25 302 156   60

139 Romania  22 474 0.1 57 46 2.6 1.2 31 23 39 26 243 105   130

140 Russian Federation  147 434 0.4 47 46 1.9 1.3 30 18 25 19 400 146   75

141 San Marino   26 1.2 ... ... ... ... ... ... ... ... ... ... ...

142 Slovakia  5 377 0.5 57 47 2.5 1.4 22 11 14 12 216 89 ...

143 Slovenia  1 993 0.5 54 43 2.2 1.3 17 7 9 8 189 81   13

144 Spain  39 628 0.4 60 46 2.6 1.2 16 7 9 7 129 54   7

145 Sweden  8 875 0.4 56 56 1.6 1.6 8 5 7 6 97 63   7

146 Switzerland  7 299 0.7 52 47 1.5 1.5 10 6 10 7 114 60   6

147 Tajikistan  6 015 2.4 94 84 5.9 4.2 69 57 88 73 219 142   130
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SOCIAL AND ECONOMIC HEALTH SERVICES AND FINANCE
Life expectancy GDP per capita Average years Malnutrition Children Health expenditures

at birth adjusted for purchasing power of education stunting among immunized
(years) for population children against Total Public Public

in 1985 Annual growth rate aged 25+ under age 5 (%) measles (% of GDP) sector sector
Males Females US$ (%) Females Male excess Males Females (%) (% of GDP) (% of total)

over females around around around around around
1978 1998 1978 1998 1992 1962-1992 1982-1992 1990 1990 1995 1995 1987 1997 1995 1995 1995

60 65 63 69  4 123 2.7 2.5 4.5 2.1 ... ... 53 82 5.2 2.6 48

99 45 54 48 56 ... ... ... 0.6 1.2 34 34 22 92 0.3 ... ...

100 58 67 62 71 ... ... ... 2.9 3.0 23 18 63 93 ... ... ...

101 60 68 61 71  3 075 3.5 1.7 2.0 2.0 22 23 74 92 5.9 3.0 52

102 65 74 69 76 ... ... ... ... ... ... ... 56 95 2.5 2.0 81

103 44 57 44 58 ... ... ... ... ... 36 47 22 51 2.5 1.1 43

67 69 74 77  10 189 2.6 2.0 6.9 0.8 ... ... 65 87 7.1 5.2 78

104 67 70 71 76 ... ... ... ... ... ... ... 96 95 ... 2.5 ...

105 ... ... ... ... ... ... ... ... ... ... ... ... 90 ... ... ...

106 69 67 75 74 ... ... ... ... ... ... ... ... 92 7.8 3.1 40

107 69 74 76 80  12 955 2.9 2.1 6.6 1.9 ... ... 60 90 8.0 6.0 75

108 64 66 72 74 ... ... ... ... ... 24 20 ... ... 6.1 1.1 19

109 66 62 76 74 ... ... ... ... ... ... ... ... 98 6.4 5.3 83

110 69 74 76 81  13 484 2.7 2.1 8.4 0.7 ... ... 50 64 7.9 6.9 88

111 67 71 72 76 ... ... ... ... ... ... ... ... 85 ... ... ...

112 69 68 74 75  5 208 ... 2.0 9.0 0.5 ... ... 100 93 6.9 5.5 80

113 67 69 74 77 ... ... ... ... ... ... ... ... 93 10.1 8.5 84

114 67 70 74 77 ... ... ... ... ... 2 2 ... 96 9.1 7.4 81

115 71 73 77 78  14 091 2.1 2.0 10.9 0.7 ... ... 82 84 6.4 5.1 79

116 65 63 74 75 ... ... ... ... ... ... ... ... 88 ... 6.4 ...

117 68 73 77 81  12 000 2.5 0.7 9.6 0.3 ... ... ... ... 7.5 5.6 75

118 70 74 78 82  13 918 2.6 1.5 6.6 0.7 ... ... 41 83 9.7 7.8 81

119 67 69 74 77 ... ... ... ... ... ... ... ... 95 ... 0.6 ...

120 69 74 76 80 ... ... ... ... ... ... ... 50 ... 10.5 8.2 78

121 72 76 76 81 ... ... ... 6.4 2.7 ... ... 81 90 5.9 4.9 83

122 66 67 73 75  4 645 ... -1.1 8.0 0.9 ... ... 100 100 7.3 6.8 93

123 73 77 79 81  12 618 3.0 0.5 7.6 0.7 ... ... ... ... 8.0 6.7 84

124 70 74 75 79  9 637 3.3 3.2 8.1 0.0 ... ... ... ... 6.4 5.1 81

125 71 76 75 80  9 843 3.1 1.9 8.7 0.7 ... ... 89 94 4.1 ... ...

126 70 75 77 81  12 721 3.0 2.2 5.7 1.0 ... ... 21 75 7.6 5.3 70

127 60 63 70 72 ... ... ... ... ... 18 14 ... 97 ... 2.2 ...

128 60 63 68 72 ... ... ... ... ... ... ... ... 98 ... 3.5 ...

129 64 62 74 74 ... ... ... ... ... ... ... ... 97 ... 4.4 ...

130 66 64 75 76 ... ... ... ... ... ... ... ... 96 ... 4.8 ...

131 68 73 75 80  16 798 2.3 3.5 ... ... ... ... 77 91 7.0 6.5 93

132 70 75 74 79 ... ... ... 6.3 0.8 ... ... 59 ... 7.4 ... ...

133 ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ...

134 72 75 79 81  13 281 2.5 2.0 8.2 0.8 ... ... 93 96 8.6 6.6 77

135 72 75 79 81  15 518 3.2 2.5 7.6 0.8 ... ... 87 ... 7.9 6.5 83

136 67 68 75 77  3 826 ... 0.5 9.3 0.6 ... ... 94 ... 6.0 5.0 83

137 67 72 74 79 ... ... ... 3.3 0.7 ... ... 81 ... 8.2 4.9 60

138 62 64 69 72 ... ... ... ... ... ... ... ... 99 ... 4.9 ...

139 67 66 72 74 ... ... ... 8.6 1.3 8 8 90 97 ... 3.6 ...

140 62 61 73 73 ... ... ... ... ... 12 13 92 ... 4.8 4.1 87

141 ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ...

142 67 69 74 77 ... ... ... ... ... ... ... ... 98 ... 4.6 ...

143 67 71 75 78 ... ... ... ... ... ... ... ... 82 ... 7.3 ...

144 71 75 77 82  9 802 3.2 3.0 6.1 0.4 ... ... 85 ... 7.7 5.9 76

145 72 76 78 81  13 986 1.8 1.1 9.3 0.4 ... ... 93 ... 7.3 5.9 80

146 72 75 79 82  15 887 1.4 1.2 8.3 1.2 ... ... ... ... 9.8 7.0 72

147 62 64 67 70 ... ... ... ... ... ... ... ... 95 ... 5.8 ...
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POPULATION MORTALITY RATES
Member States Total population Dependency ratio Total Infant Probability of dying (per 1 000) Maternal

by WHO Regiona (per 100) fertility rate mortality rate under age 5 between age 15 mortality
Size Annual (per 1 000) and age 59 ratio

(000) growth rate (per
(%) Males Females Males Females 100 000)

1998 1978-1998 1978 1998 1978 1998 1978 1998 1998 1998 1998 1998 1990

All Member States 5 884 576 1.6 72 59 3.9 2.7 87 57 83 83 225 156   430

148 The Former Yugoslav Republic

␣ ␣ ␣ ␣ of Macedonia  1 999 0.7 57 50 2.7 2.1 57 23 27 24 146 81 ...

149 Turkey  64 479 2.1 80 53 4.5 2.5 120 45 67 52 174 111   180

150 Turkmenistan  4 309 2.3 87 75 5.3 3.6 73 55 86 69 267 154   55

151 Ukraine  50 861 0.1 50 49 2.0 1.4 23 19 30 20 311 124   50

152 United Kingdom  58 649 0.2 58 54 1.7 1.7 14 7 9 8 110 69   9

153 Uzbekistan  23 574 2.2 89 76 5.1 3.4 58 44 69 56 245 145   55

154 Yugoslavia  10 635 0.6 52 50 2.4 1.8 38 18 28 23 157 77 ...

South-East Asia 1 485 056 1.9 79 62 4.9 2.9 121 68 87 97 237 189   610

155 Bangladesh  124 774 2.0 98 67 6.7 3.1 137 79 106 116 295 276   850

156 Bhutan  2 004 2.3 81 88 5.9 5.5 130 63 98 94 268 225  1 600

157 Democratic People’s Republic

␣ ␣ ␣ ␣ of Korea  23 348 1.5 82 48 3.3 2.1 38 22 27 25 184 108   70

158 India  982 223 2.0 76 64 4.8 3.1 129 72 82 97 230 182   570

159 Indonesia  206 338 1.8 81 56 4.7 2.6 105 48 69 56 236 184   650

160 Maldives   271 3.0 86 91 7.0 5.4 106 50 53 80 208 222 ...

161 Myanmar  44 497 1.6 78 51 5.3 2.4 114 79 121 104 262 207   580

162 Nepal  22 847 2.6 85 83 6.2 4.5 142 83 110 124 301 287  1 500

163 Sri Lanka  18 455 1.3 69 51 3.8 2.1 41 18 22 20 171 93   140

164 Thailand  60 300 1.5 83 47 4.3 1.7 56 29 37 33 272 173   200

Western Pacific 1 651 154 1.3 71 49 3.3 1.9 53 38 43 50 162 100   120

165 Australia  18 520 1.3 55 50 2.1 1.8 13 6 8 6 105 56   9

166 Brunei Darussalam   315 2.8 74 58 4.4 2.8 23 10 11 11 124 64   60

167 Cambodia  10 716 2.4 76 82 4.1 4.6 263 103 141 127 400 323   900

168 China 1 255 698 1.3 73 47 3.3 1.8 52 41 43 54 164 101   95

169 Cook Islands   19 0.2 ... ... ... ... ... ... ... ... ... ... ...

170 Fiji   796 1.3 72 59 4.0 2.7 37 20 28 18 148 97   90

171 Japan  126 281 0.5 48 45 1.8 1.4 9 4 6 5 99 50   18

172 Kiribati   81 1.6 ... ... ... ... ... ... ... ... ... ... ...

173 Lao People’s Democratic Republic  5 163 2.5 81 91 6.7 5.8 135 93 154 146 344 296   650

174 Malaysia  21 410 2.5 78 64 4.2 3.2 34 11 16 13 179 107   80

175 Marshall Islands   60 3.1 ... ... ... ... ... ... ... ... ... ... ...

176 Micronesia, Federated States of   114 1.9 ... ... ... ... ... ... ... ... ... ... ...

177 Mongolia  2 579 2.5 86 67 6.6 2.6 88 51 72 75 224 166   65

178 Nauru   11 2.3 ... ... ... ... ... ... ... ... ... ... ...

179 New Zealand  3 796 1.0 60 53 2.2 2.0 14 7 9 8 125 79   26

180 Niue   2 -3.2 ... ... ... ... ... ... ... ... ... ... ...

181 Palau   19 2.4 ... ... ... ... ... ... ... ... ... ... ...

182 Papua New Guinea  4 600 2.3 81 72 5.9 4.6 77 61 79 88 370 327   930

183 Philippines  72 944 2.3 82 69 5.0 3.6 62 36 49 38 200 151   280

184 Republic of Korea  46 109 1.1 64 40 2.9 1.7 30 10 13 13 203 98   130

185 Samoa   174 0.6 99 76 6.2 4.2 76 23 25 29 178 125   35

186 Singapore  3 476 2.0 51 41 1.9 1.7 13 5 6 6 118 78   10

187 Solomon Islands   417 3.5 106 86 7.1 4.9 47 23 32 22 160 108 ...

188 Tonga   98 0.4 ... ... ... ... ... ... ... ... ... ... ...

189 Tuvalu   11 2.2 ... ... ... ... ... ... ... ... ... ... ...

190 Vanuatu   182 2.5 91 83 5.5 4.3 84 39 54 42 211 157   280

191 Viet Nam  77 562 2.1 91 66 5.6 2.6 82 38 54 57 218 147   160

a Italics indicate less populous Member States (under 150 000 population in 1998).

... Data not available or not applicable.
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SOCIAL AND ECONOMIC HEALTH SERVICES AND FINANCE
Life expectancy GDP per capita Average years Malnutrition Children Health expenditures

at birth adjusted for purchasing power of education stunting among immunized
(years) for population children against Total Public Public

in 1985 Annual growth rate aged 25+ under age 5 (%) measles (% of GDP) sector sector
Males Females US$ (%) Females Male excess Males Females (%) (% of GDP) (% of total)

over females around around around around around
1978 1998 1978 1998 1992 1962-1992 1982-1992 1990 1990 1995 1995 1987 1997 1995 1995 1995

60 65 63 69  4 123 2.7 2.5 4.5 2.1 ... ... 53 82 5.2 2.6 48

148 68 71 71 75 ... ... ... ... ... ... ... ... 98 8.3 7.3 89

149 58 67 63 72  3 807 2.8 2.9 2.6 1.6 21 20 50 76 4.2 2.7 65

150 58 62 65 69 ... ... ... ... ... ... ... ... 100 ... 1.2 ...

151 64 64 74 74 ... ... ... ... ... ... ... ... ... ... 4.9 ...

152 70 75 76 80  12 724 2.0 2.2 8.7 0.1 ... ... 76 95 6.9 5.8 84

153 62 64 68 71 ... ... ... ... ... 34 29 ... 88 ... 3.5 ...

154 68 70 73 75 ... ... ... 6.2 2.1 7 7 92 91 ... ... ...

53 62 53 64  1 558 2.2 3.3 2.4 2.3 ... ... 40 85 4.7 1.1 27

155 47 58 46 58  1 510 1.5 2.5 1.2 2.1 54 55 6 97 2.4 1.2 48

156 45 60 47 62 ... ... ... ... ... ... ... 52 84 ... 2.3 ...

157 62 69 69 75 ... ... ... ... ... ... ... 94 ... ... ... ...

158 53 62 52 63  1 282 1.8 3.2 2.2 2.7 52 52 44 81 5.6 1.2 22

159 52 63 54 67  2 102 4.0 3.5 3.2 1.5 43 41 46 92 1.8 0.6 37

160 56 66 53 63 ... ... ... ... ... 28 26 41 96 ... 4.9 ...

161 50 59 53 62 ... ... ... 1.8 0.7 47 42 17 88 ... 0.4 ...

162 47 58 45 57 ... ... ... 0.3 1.5 47 50 37 85 5.0 1.2 24

163 65 71 69 75  2 215 1.9 2.1 5.0 0.9 23 25 55 94 1.9 1.4 76

164 59 66 63 72  3 942 4.7 6.0 4.8 0.8 ... ... 52 ... 5.3 1.4 26

64 68 67 73  2 959 4.0 4.1 4.4 3.0 ... ... 62 94 4.2 2.3 54

165 70 75 77 81  14 458 2.0 1.8 9.8 0.7 ... ... 68 87 8.6 5.7 67

166 68 73 71 78 ... ... ... ... ... ... ... 100 98 ... 2.2 ...

167 30 51 33 55 ... ... ... ... ... ... ... 52 68 7.2 0.7 10

168 64 68 66 72  1 493 4.1 4.5 3.4 3.6 32 31 63 96 3.8 2.1 54

169 ... ... ... ... ... ... ... ... ... ... ... 84 89 ... ... ...

170 66 71 69 75 ... ... ... 7.0 0.9 2 4 64 75 3.4 2.3 68

171 73 77 78 83  15 105 4.9 3.6 8.8 0.8 ... ... ... ... 7.2 5.6 78

172 ... ... ... ... ... ... ... ... ... ... ... 14 82 ... 22.8 ...

173 42 52 45 55 ... ... ... ... ... 48 47 11 67 2.6 1.3 48

174 64 70 67 74  5 746 4.5 3.3 4.4 2.3 ... ... 41 84 2.5 1.5 60

175 ... ... ... ... ... ... ... ... ... ... ... 31 52 ... 12.4 ...

176 ... ... ... ... ... ... ... ... ... ... ... 69 74 ... ... ...

177 55 64 58 67 ... ... ... ... ... 26 27 61 98 4.7 4.4 92

178 ... ... ... ... ... ... ... ... ... ... ... ... 100 ... ... ...

179 69 74 76 80  11 363 1.1 0.4 10.8 0.9 ... ... 67 100 7.2 5.5 76

180 ... ... ... ... ... ... ... ... ... ... ... 94 100 ... ... ...

181 ... ... ... ... ... ... ... ... ... ... ... 98 83 ... ... ...

182 50 57 50 59  1 606 0.4 -0.3 1.2 1.0 ... ... 37 40 ... 2.8 ...

183 58 67 61 70  1 689 1.1 -1.2 6.8 -0.2 34 31 68 90 2.4 1.3 56

184 61 69 68 76 ... ... ... 8.1 2.4 ... ... 82 85 5.4 ... 34

185 61 69 64 74 ... ... ... ... ... ... ... 78 99 ... 3.1 ...

186 69 75 73 79  12 653 6.7 4.8 5.0 1.0 ... ... 94 90 3.5 1.3 37

187 63 70 67 74 ... ... ... ... ... ... ... 58 68 5.6 4.8 86

188 ... ... ... ... ... ... ... ... ... ... ... 88 97 ... 4.0 ...

189 ... ... ... ... ... ... ... ... ... ... ... 65 100 ... ... ...

190 55 66 59 70 ... ... ... ... ... ... ... 34 65 ... 3.3 ...

191 54 65 58 70 ... ... ... ... ... 47 47 42 96 5.2 1.1 22
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Annex Table 2␣ ␣  Mortality by sex, cause and WHO Region, estimates for 1998

DISEASE WHO MEMBER STATES
Both sexes Males Females High Low and middle

income income

Population (000) 5 884 576 2 963 656 2 920 920 907 828 4 976 748

(000) % total (000) % total (000) % total (000) % total (000) % total

TOTAL DEATHS  53 929 100  28 510 100  25 420 100  8 033 100  45 897 100

I. Communicable diseases, maternal
and perinatal conditions and
nutritional deficiencies  16 447 30.5  8 286 29.1  8 161 32.1   510 6.3  15 937 34.7

A. Infectious and parasitic diseases  9 802 18.2  5 153 18.1  4 649 18.3   122 1.5  9 680 21.1

1. Tuberculosis  1 498 2.8   893 3.1   605 2.4   18 0.2  1 480 3.2

2. STDs excluding HIV   181 0.3   80 0.3   101 0.4   1 0.0   180 0.4

a. Syphilis   159 0.3   80 0.3   80 0.3   1 0.0   159 0.3

b. Chlamydia   13 0.0   0 0.0   13 0.1   0 0.0   13 0.0

c. Gonorrhoea   8 0.0   0 0.0   8 0.0   0 0.0   8 0.0

d. Other STDs   1 0.0   0 0.0   0 0.0   0 0.0   0 0.0

3. HIV/AIDS  2 285 4.2  1 164 4.1  1 121 4.4   32 0.4  2 253 4.9

4. Diarrhoeal diseases  2 219 4.1  1 149 4.0  1 070 4.2   7 0.1  2 212 4.8

5. Childhood diseases  1 650 3.1   846 3.0   804 3.2   10 0.1  1 640 3.6

a. Pertussis   346 0.6   178 0.6   168 0.7   3 0.0   342 0.7

b. Poliomyelitis   2 0.0   1 0.0   1 0.0   0 0.0   2 0.0

c. Diphtheria   5 0.0   3 0.0   2 0.0   0 0.0   5 0.0

d. Measles   888 1.6   456 1.6   432 1.7   5 0.1   882 1.9

e. Tetanus   410 0.8   208 0.7   202 0.8   1 0.0   409 0.9

6. Meningitis   143 0.3   74 0.3   69 0.3   4 0.1   139 0.3

7. Hepatitis   92 0.2   55 0.2   37 0.1   4 0.1   88 0.2

8. Malaria  1 110 2.1   572 2.0   538 2.1   0 0.0  1 110 2.4

9. Tropical diseases   106 0.2   58 0.2   48 0.2   0 0.0   106 0.2

a. Trypanosomiasis   40 0.1   20 0.1   21 0.1   0 0.0   40 0.1

b. Chagas disease   17 0.0   8 0.0   9 0.0   0 0.0   17 0.0

c. Schistosomiasis   7 0.0   4 0.0   3 0.0   0 0.0   7 0.0

d. Leishmaniasis   42 0.1   26 0.1   16 0.1   0 0.0   42 0.1

e. Lymphatic filariasis   0 0.0   0 0.0   0 0.0   0 0.0   0 0.0

f. Onchocerciasis   0 0.0   0 0.0   0 0.0   0 0.0   0 0.0

10. Leprosy   2 0.0   1 0.0   1 0.0   0 0.0   2 0.0

11. Dengue   15 0.0   7 0.0   8 0.0   0 0.0   15 0.0

12. Japanese encephalitis   3 0.0   2 0.0   2 0.0   0 0.0   3 0.0

13. Trachoma   0 0.0   0 0.0   0 0.0   0 0.0   0 0.0

14. Intestinal nematode infections   17 0.0   9 0.0   8 0.0   0 0.0   17 0.0

a. Ascariasis   8 0.0   4 0.0   4 0.0   0 0.0   8 0.0

b. Trichuriasis   5 0.0   3 0.0   2 0.0   0 0.0   5 0.0

c. Hookworm disease   4 0.0   2 0.0   2 0.0   0 0.0   4 0.0

d. Other intestinal infections   0 0.0   0 0.0   0 0.0   0 0.0   0 0.0

15. Other infectious diseases   478 0.9   243 0.9   235 0.9   46 0.6   432 0.9

B. Respiratory infections  3 507 6.5  1 781 6.2  1 726 6.8   309 3.9  3 198 7.0

1. Acute lower respiratory infections  3 452 6.4  1 753 6.1  1 699 6.7   306 3.8  3 146 6.9

2. Acute upper respiratory infections   34 0.1   17 0.1   17 0.1   3 0.0   31 0.1

3. Otitis media   20 0.0   10 0.0   10 0.0   0 0.0   20 0.0

C. Maternal conditions   493 0.9   0 0.0   493 1.9   2 0.0   491 1.1

1. Haemorrhage   123 0.2   0 0.0   123 0.5   0 0.0   122 0.3

2. Sepsis   74 0.1   0 0.0   74 0.3   0 0.0   74 0.2

3. Hypertensive disorders of pregnancy   62 0.1   0 0.0   62 0.2   1 0.0   61 0.1
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AFR AMR EMR EUR SEAR WPR
High Low and middle High Low and middle Other low and High Other low and

income income income income India middle income income China middle income

601 783 304 886 497 925 473 644 392 402 477 727 982 223 502 833 198 497 1 255 698 196 958

(000) (000) (000) (000) (000) (000) (000) (000) (000) (000) (000)

 9 621  2 538  3 113  3 773  3 974  5 281  9 337  4 147  1 482  9 296  1 367

I.  6 344   154   726  1 487   239   496  3 944  1 415   108  1 055   479

A. 4 695   38   366   752   51   183  2 121   839   29   456   273

1. 209   1   53   139   7   53   421   261   10   259   86

2. 69   0   9   12   0   2   55   23   0   1   9

a.   62   0   8   11   0   2   47   20   0   0   8

b.   4   0   1   0   0   0   5   2   0   0   1

c.   3   0   0   0   0   0   3   1   0   0   0

d.   0   0   0   0   0   0   0   0   0   0   0

3.  1 830   19   80   16   12   4   179   119   2   8   16

4.   731   1   111   278   4   58   711   183   0   66   76

5.   738   0   31   199   2   32   429   139   7   29   44

a.   130   0   16   50   1   14   71   36   3   13   12

b.   1   0   0   0   0   0   1   0   0   0   0

c.   1   0   0   0   0   1   2   1   0   0   0

d.   503   0   0   96   1   6   190   66   4   5   17

e.   103   0   14   52   1   11   165   37   0   12   15

6.   21   1   12   12   2   8   36   14   1   32   5

7.   13   1   4   8   2   4   16   12   1   28   4

8.   961   0   4   53   0   0   20   53   0   0   20

9.   49   0   18   6   0   1   30   2   0   1   1

a.   38   0   0   3   0   0   0   0   0   0   0

b.   0   0   17   0   0   0   0   0   0   0   0

c.   3   0   0   1   0   0   0   0   0   1   0

d.   8   0   0   2   0   0   30   1   0   0   0

e.   0   0   0   0   0   0   0   0   0   0   0

f.   0   0   0   0   0   0   0   0   0   0   0

10.   0   0   1   0   0   0   1   0   0   0   0

11.   0   0   0   0   0   0   10   3   0   1   1

12.   0   0   0   0   0   0   1   1   0   2   0

13.   0   0   0   0   0   0   0   0   0   0   0

14.   2   0   2   1   0   0   3   3   0   5   1

a.   1   0   1   0   0   0   1   1   0   3   1

b.   0   0   1   0   0   0   0   1   0   2   1

c.   1   0   0   0   0   0   1   1   0   0   0

d.   0   0   0   0   0   0   0   0   0   0   0

15.   72   15   42   29   23   19   209   25   8   26   10

B. 806   97   142   348   155   184   987   292   55   330   111

1.  793   96   141   343   154   182   969   288   54   325   109

2.   8   1   1   3   1   1   10   3   1   3   1

3.   5   0   0   2   0   1   9   1   0   1   1

C. 194   0   20   52   1   16   125   42   0   29   14

1.  47   0   5   13   0   4   30   10   0   11   3

2.   31   0   2   9   0   2   20   7   0   1   2

3.  24   0   3   8   0   3   15   5   0   2   2
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Annex Table 2␣ ␣  Mortality by sex, cause and WHO Region, estimates for 1998

DISEASE WHO MEMBER STATES
Both sexes Males Females High Low and middle

income income

Population (000) 5 884 576 2 963 656 2 920 920 907 828 4 976 748

(000) % total (000) % total (000) % total (000) % total (000) % total

4. Obstructed labour   38 0.1   0 0.0   38 0.1   0 0.0   38 0.1

5. Abortion   66 0.1   0 0.0   66 0.3   0 0.0   66 0.1

6. Other maternal conditions   131 0.2   0 0.0   131 0.5   0 0.0   130 0.3

D. Perinatal conditions  2 155 4.0  1 121 3.9  1 034 4.1   53 0.7  2 102 4.6

E. Nutritional deficiencies   490 0.9   231 0.8   259 1.0   23 0.3   467 1.0

1. Protein-energy malnutrition   281 0.5   136 0.5   145 0.6   7 0.1   274 0.6

2. Iodine deficiency   16 0.0   8 0.0   8 0.0   0 0.0   16 0.0

3. Vitamin A deficiency   78 0.1   40 0.1   39 0.2   0 0.0   78 0.2

4. Anaemias   110 0.2   45 0.2   65 0.3   15 0.2   95 0.2

5. Other nutritional disorders   4 0.0   2 0.0   2 0.0   1 0.0   3 0.0

II. Noncommunicable conditions  31 717 58.8  16 409 57.6  15 308 60.2  7 024 87.4  24 693 53.8

A. Malignant neoplasms  7 228 13.4  4 115 14.4  3 113 12.2  2 020 25.1  5 209 11.3

1. Mouth and oropharynx   352 0.7   233 0.8   120 0.5   41 0.5   312 0.7

2. Esophagus   436 0.8   289 1.0   147 0.6   49 0.6   387 0.8

3. Stomach   822 1.5   518 1.8   304 1.2   143 1.8   679 1.5

4. Colon/rectum   556 1.0   284 1.0   273 1.1   243 3.0   313 0.7

5. Liver   609 1.1   433 1.5   176 0.7   46 0.6   563 1.2

6. Pancreas   214 0.4   118 0.4   96 0.4   99 1.2   115 0.3

7. Trachea/bronchus/lung  1 244 2.3   911 3.2   333 1.3   422 5.3   822 1.8

8. Melanoma and other skin cancers   55 0.1   28 0.1   27 0.1   25 0.3   30 0.1

9. Breast   412 0.8   0 0.0   412 1.6   160 2.0   252 0.5

10. Cervix   237 0.4   0 0.0   237 0.9   17 0.2   220 0.5

11. Corpus uteri   73 0.1   0 0.0   73 0.3   27 0.3   46 0.1

12. Ovary   122 0.2   0 0.0   122 0.5   45 0.6   76 0.2

13. Prostate   239 0.4   239 0.8   0 0.0   115 1.4   124 0.3

14. Bladder   158 0.3   117 0.4   41 0.2   56 0.7   101 0.2

15. Lymphoma   248 0.5   144 0.5   104 0.4   91 1.1   157 0.3

16. Leukaemia   253 0.5   135 0.5   117 0.5   65 0.8   188 0.4

17. Other cancers  1 199 2.2   666 2.3   532 2.1   373 4.6   825 1.8

B. Other neoplasms   109 0.2   56 0.2   52 0.2   39 0.5   69 0.2

C. Diabetes mellitus   600 1.1   257 0.9   343 1.3   161 2.0   439 1.0

D. Nutritional/endocrine disorders   147 0.3   67 0.2   80 0.3   50 0.6   96 0.2

E. Neuropsychiatric disorders   720 1.3   380 1.3   340 1.3   225 2.8   495 1.1

1. Unipolar major disorder   0 0.0   0 0.0   0 0.0   0 0.0   0 0.0

2. Bipolar affective disorder   16 0.0   5 0.0   11 0.0   1 0.0   15 0.0

3. Psychoses   54 0.1   29 0.1   25 0.1   14 0.2   40 0.1

4. Epilepsy   68 0.1   40 0.1   28 0.1   8 0.1   60 0.1

5. Alcohol dependence   59 0.1   50 0.2   9 0.0   16 0.2   42 0.1

6. Alzheimer and other dementias   216 0.4   88 0.3   128 0.5   105 1.3   111 0.2

7. Parkinson disease   63 0.1   34 0.1   29 0.1   33 0.4   30 0.1

8. Multiple sclerosis   26 0.0   11 0.0   15 0.1   6 0.1   20 0.0

9. Drug dependence   11 0.0   9 0.0   2 0.0   3 0.0   7 0.0

10. Post traumatic stress disorder   0 0.0   0 0.0   0 0.0   0 0.0   0 0.0

11. Obsessive-compulsive disorders   0 0.0   0 0.0   0 0.0   0 0.0   0 0.0

12. Panic disorder   0 0.0   0 0.0   0 0.0   0 0.0   0 0.0

13. Other neuropsychiatric disorders   208 0.4   114 0.4   94 0.4   38 0.5   170 0.4
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AFR AMR EMR EUR SEAR WPR
High Low and middle High Low and middle Other low and High Other low and

income income income income India middle income income China middle income

601 783 304 886 497 925 473 644 392 402 477 727 982 223 502 833 198 497 1 255 698 196 958

(000) (000) (000) (000) (000) (000) (000) (000) (000) (000) (000)

4.   16   0   2   4   0   1   10   3   0   0   1

5.   26   0   5   5   0   2   19   6   0   2   2

6.  51   0   4   14   0   4   31   11   0   11   4

D. 532   11   138   274   20   92   612   203   20   186   66

E. 116   7   60   61   12   22   100   39   4   55   15

1.  79   2   40   39   4   10   53   19   1   25   8

2. 1   0   1   2   0   0   5   1   0   5   1

3.   26   0   4   13   0   3   16   8   0   6   3

4.   10   5   14   6   8   6   26   11   3   18   4

5.   0   0   0   0   0   2   0   0   0   0   0

II.  2 114  2 216  1 933  1 823  3 499  4 266  4 470  2 273  1 285  7 108   729

A.  504   640   427   240   996   778   653   590   379  1 836   184

1.   27   13   15   16   20   26   100   62   8   47   19

2.   27   16   13   11   24   14   62   22   9   231   7

3.   33   45   41   18   71   111   51   44   27   368   13

4.   18   77   28   12   121   76   25   39   45   102   12

5.   65   14   7   12   23   27   16   62   9   355   19

6.   8   31   10   5   49   31   9   9   19   39   3

7.   26   133   48   37   208   184   79   86   80   337   26

8.   9   8   4   2   12   9   1   2   5   1   1

9.   27   51   42   14   79   46   47   29   30   37   9

10.   38   6   30   9   9   19   57   29   3   28   9

11.   4   8   8   2   14   14   4   4   5   8   1

12.   9   14   7   4   22   16   14   10   9   13   3

13.   38   37   25   7   57   18   14   12   21   6   4

14.   16   18   10   10   28   20   8   11   10   23   3

15.   30   29   19   10   45   19   22   22   17   27   7

16.   11   21   15   12   32   23   18   25   12   76   9

17.   118   118   104   58   184   123   124   121   70   139   39

B. 10   13   10   5   19   9   5   7   7   21   2

C.   25   50   96   46   81   49   102   47   29   61   15

D.   23   16   28   14   25   7   2   7   9   13   2

E.   43   72   51   48   111   83   104   53   41   96   17

1.   0   0   0   0   0   0   0   0   0   0   0

2.   1   0   1   1   0   6   2   1   0   2   0

3.   1   5   4   3   7   5   5   4   3   16   1

4.   6   3   6   7   4   8   13   6   1   12   2

5.   5   5   12   1   8   8   5   4   3   5   1

6.   8   33   8   7   53   20   22   14   19   26   5

7.   2   11   2   2   17   8   6   3   6   5   1

8.   1   2   2   1   3   5   3   2   1   6   1

9.   1   1   2   1   2   1   0   1   1   0   0

10.   0   0   0   0   0   0   0   0   0   0   0

11.   0   0   0   0   0   0   0   0   0   0   0

12.   0   0   0   0   0   0   0   0   0   0   0

13.   17   13   14   24   19   22   47   16   7   24   6
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Annex Table 2␣ ␣  Mortality by sex, cause and WHO Region, estimates for 1998

DISEASE WHO MEMBER STATES
Both sexes Males Females High Low and middle

income income

Population (000) 5 884 576 2 963 656 2 920 920 907 828 4 976 748

(000) % total (000) % total (000) % total (000) % total (000) % total

F. Sense organ disorders   20 0.0   11 0.0   9 0.0   0 0.0   20 0.0

1. Glaucoma   6 0.0   4 0.0   3 0.0   0 0.0   6 0.0

2. Cataracts   6 0.0   4 0.0   2 0.0   0 0.0   6 0.0

3. Other sense organ disorders   7 0.0   3 0.0   4 0.0   0 0.0   7 0.0

G. Cardiovascular diseases  16 690 30.9  8 051 28.2  8 639 34.0  3 592 44.7  13 098 28.5

1. Rheumatic heart disease   383 0.7   161 0.6   222 0.9   22 0.3   361 0.8

2. Ischaemic heart disease  7 375 13.7  3 659 12.8  3 717 14.6  1 884 23.5  5 492 12.0

3. Cerebrovascular disease  5 106 9.5  2 340 8.2  2 766 10.9   893 11.1  4 213 9.2

4. Inflammatory cardiac disease   548 1.0   276 1.0   272 1.1   74 0.9   474 1.0

5. Other cardiac diseases  3 277 6.1  1 615 5.7  1 663 6.5   719 9.0  2 558 5.6

H. Respiratory diseases  2 995 5.6  1 651 5.8  1 344 5.3   391 4.9  2 604 5.7

1. Chronic obstructive pulmonary disease  2 249 4.2  1 240 4.3  1 010 4.0   280 3.5  1 969 4.3

2. Asthma   144 0.3   75 0.3   69 0.3   24 0.3   120 0.3

3. Other respiratory diseases   602 1.1   336 1.2   266 1.0   87 1.1   515 1.1

I. Digestive diseases  1 783 3.3  1 083 3.8   700 2.8   322 4.0  1 461 3.2

1. Peptic ulcer disease   174 0.3   104 0.4   70 0.3   33 0.4   141 0.3

2. Cirrhosis of the liver   775 1.4   534 1.9   241 0.9   122 1.5   653 1.4

3. Appendicitis   48 0.1   29 0.1   19 0.1   2 0.0   47 0.1

4. Other digestive diseases   786 1.5   416 1.5   370 1.5   165 2.1   621 1.4

J. Diseases of the genitourinary system   765 1.4   416 1.5   349 1.4   139 1.7   626 1.4

1. Nephritis/nephrosis   554 1.0   293 1.0   261 1.0   90 1.1   464 1.0

2. Benign prostatic hypertrophy   33 0.1   33 0.1   0 0.0   4 0.1   29 0.1

3. Other genitourinary system diseases   178 0.3   90 0.3   88 0.3   45 0.6   133 0.3

K. Skin diseases   44 0.1   21 0.1   22 0.1   13 0.2   30 0.1

L. Musculoskeletal diseases   100 0.2   38 0.1   62 0.2   35 0.4   65 0.1

1. Rheumatoid arthritis   17 0.0   5 0.0   12 0.0   10 0.1   7 0.0

2. Osteoarthritis   0 0.0   0 0.0   0 0.0   0 0.0   0 0.0

3. Other musculoskeletal diseases   83 0.2   33 0.1   50 0.2   25 0.3   58 0.1

M. Congenital abnormalities   515 1.0   263 0.9   252 1.0   36 0.5   478 1.0

N. Oral diseases   2 0.0   1 0.0   1 0.0   0 0.0   2 0.0

1. Dental caries   0 0.0   0 0.0   0 0.0   0 0.0   0 0.0

2. Periodontal disease   0 0.0   0 0.0   0 0.0   0 0.0   0 0.0

3. Edentulism   0 0.0   0 0.0   0 0.0   0 0.0   0 0.0

4. Other oral diseases   2 0.0   1 0.0   1 0.0   0 0.0   2 0.0

III. Injuries  5 765 10.7  3 815 13.4  1 950 7.7   498 6.2  5 266 11.5

A. Unintentional  3 493 6.5  2 323 8.1  1 170 4.6   327 4.1  3 166 6.9

1. Road traffic accidents  1 171 2.2   855 3.0   316 1.2   142 1.8  1 029 2.2

2. Poisoning   252 0.5   155 0.5   97 0.4   14 0.2   238 0.5

3. Falls   316 0.6   177 0.6   139 0.5   77 1.0   239 0.5

4. Fires   282 0.5   119 0.4   163 0.6   11 0.1   271 0.6

5. Drowning   495 0.9   332 1.2   163 0.6   13 0.2   482 1.1

6. Other unintentional injuries   977 1.8   685 2.4   293 1.2   70 0.9   907 2.0

B. Intentional  2 272 4.2  1 491 5.2   780 3.1   172 2.1  2 100 4.6

1. Self-inflicted   948 1.8   565 2.0   383 1.5   130 1.6   818 1.8

2. Homicide and violence   736 1.4   582 2.0   153 0.6   38 0.5   698 1.5

3. War   588 1.1   344 1.2   244 1.0   4 0.0   584 1.3
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AFR AMR EMR EUR SEAR WPR
High Low and middle High Low and middle Other low and High Other low and

income income income income India middle income income China middle income

601 783 304 886 497 925 473 644 392 402 477 727 982 223 502 833 198 497 1 255 698 196 958

(000) (000) (000) (000) (000) (000) (000) (000) (000) (000) (000)

F. 0   0   1   0   0   0   0   0   0   18   0

1. 0   0   0   0   0   0   0   0   0   6   0

2.   0   0   0   0   0   0   0   0   0   6   0

3.   0   0   1   0   0   0   0   0   0   6   0

G. 988  1 125   945  1 097  1 802  2 855  2 820  1 102   650  2 951   355

1.   20   7   9   20   11   32   86   8   4   183   3

2.   275   589   420   513   945  1 420  1 471   394   342   881   124

3.   449   281   298   198   449   817   557   325   161  1 467   104

4.   72   23   28   60   37   64   100   59   13   72   20

5.   172   224   190   306   361   522   606   315   129   347   104

H. 220   123   125   133   195   223   284   110   71  1 474   36

1.  110   88   68   64   140   114   153   60   51  1 383   19

2.   14   8   13   8   12   12   21   14   4   34   4

3.   96   27   45   62   43   98   110   37   16   57   12

I. 139   102   142   105   159   152   240   227   59   387   71

1.  12   10   12   5   16   16   41   18   6   32   6

2.   33   39   64   33   59   63   144   99   23   188   30

3.   11   0   2   4   1   2   11   6   0   10   2

4.   83   52   65   62   82   72   44   105   30   158   34

J.   96   44   57   74   70   71   102   77   25   125   25

1.   81   28   42   34   45   30   89   66   16   99   21

2.   1   1   2   1   2   7   11   0   1   7   0

3.   14   14   13   39   23   34   2   10   8   19   3

K. 7   4   4   2   7   2   2   2   2   11   1

L.   1   11   10   2   17   5   3   7   6   36   2

1.   0   3   2   0   5   1   2   1   2   2   0

2.   0   0   0   0   0   0   0   0   0   0   0

3.   1   8   8   2   12   5   1   6   5   34   2

M.  56   14   38   57   16   31   153   45   6   79   19

N.   0   0   0   0   0   0   0   0   0   0   0

1.   0   0   0   0   0   0   0   0   0   0   0

2.   0   0   0   0   0   0   0   0   0   0   0

3.   0   0   0   0   0   0   0   0   0   0   0

4.   0   0   0   0   0   0   0   0   0   0   0

III.  1 163   168   454   463   236   519   923   458   88  1 133   159

A.  566   111   273   198   156   296   723   333   58   661   117

1.   170   49   126   72   66   107   217   119   25   179   41

2.   37   5   5   12   6   48   32   28   2   68   9

3.   20   25   21   10   38   33   50   26   14   70   9

4.   68   4   7   16   5   11   135   7   2   25   3

5.   93   5   29   27   6   29   92   56   2   135   22

6.   179   23   85   61   33   68   199   97   12   185   34

B.  597   58   181   265   81   223   200   125   30   471   41

1.   23   44   28   45   61   102   124   63   24   413   21

2.   266   13   134   55   17   48   72   50   6   58   16

3.   308   0   19   165   2   73   4   12   0   1   4
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Annex Table 3  Burden of disease by sex, cause and WHO Region, estimates for 1998

DISEASE WHO MEMBER STATES
Both sexes Males Females High Low and middle

income income

Population (000) 5 884 576 2 963 656 2 920 920 907 828 4 976 748

(000) % total (000) % total (000) % total (000) % total (000) % total

TOTAL DALYs 1 382 564 100  730 815 100  651 749 100  108 305 100 1 274 259 100

I. Communicable diseases, maternal
and perinatal conditions and
nutritional deficiencies  565 528 40.9  271 506 37.2  294 022 45.1  7 834 7.2  557 694 43.8

A. Infectious and parasitic diseases  323 993 23.4  165 383 22.6  158 610 24.3  2 994 2.8  321 000 25.2

1.  Tuberculosis  28 189 2.0  16 137 2.2  12 052 1.8   142 0.1  28 047 2.2

2. STDs excluding HIV  17 082 1.2  5 855 0.8  11 227 1.7   416 0.4  16 666 1.3

a. Syphilis  4 967 0.4  2 520 0.3  2 448 0.4   10 0.0  4 957 0.4

b. Chlamydia  7 150 0.5  1 006 0.1  6 144 0.9   354 0.3  6 796 0.5

c. Gonorrhoea  4 955 0.4  2 326 0.3  2 629 0.4   46 0.0  4 909 0.4

d. Other STDs   10 0.0   4 0.0   6 0.0   5 0.0   5 0.0

3. HIV/AIDS 70 930 5.1  34 985 4.8  35 944 5.5  1 022 0.9  69 907 5.5

4. Diarrhoeal diseases  73 100 5.3  38 012 5.2  35 089 5.3   359 0.3  72 742 5.7

5. Childhood diseases  56 855 4.1  29 148 4.0  27 707 4.2   396 0.4  56 459 4.4

a. Pertussis  13 226 1.0  6 828 0.9  6 398 1.0   179 0.2  13 047 1.0

b. Polio   213 0.0   117 0.0   96 0.0   0 0.0   213 0.0

c. Diphtheria   181 0.0   100 0.0   82 0.0   0 0.0   181 0.0

d. Measles  30 255 2.2  15 526 2.1  14 729 2.3   188 0.2  30 067 2.4

e. Tetanus  12 979 0.9  6 577 0.9  6 402 1.0   29 0.0  12 950 1.0

6. Meningitis  4 725 0.3  2 445 0.3  2 280 0.3   154 0.1  4 571 0.4

7. Hepatitis  1 700 0.1  1 019 0.1   681 0.1   55 0.1  1 645 0.1

8. Malaria  39 267 2.8  20 188 2.8  19 080 2.9   0 0.0  39 267 3.1

9. Tropical diseases  10 984 0.8  7 130 1.0  3 854 0.6   6 0.0  10 977 0.9

a. Trypanosomiasis  1 219 0.1   582 0.1   637 0.1   0 0.0  1 219 0.1

b. Chagas disease   589 0.0   285 0.0   303 0.0   0 0.0   588 0.0

c. Schistosomiasis  1 699 0.1  1 004 0.1   695 0.1   3 0.0  1 696 0.1

d. Leishmaniasis  1 710 0.1  1 057 0.1   653 0.1   3 0.0  1 707 0.1

e. Lymphatic filariasis  4 698 0.3  3 588 0.5  1 110 0.2   0 0.0  4 698 0.4

f. Onchocerciasis  1 069 0.1   614 0.1   456 0.1   0 0.0  1 069 0.1

10. Leprosy   395 0.0   199 0.0   196 0.0   1 0.0   393 0.0

11. Dengue   558 0.0   257 0.0   302 0.0   0 0.0   558 0.0

12. Japanese encephalitis   503 0.0   264 0.0   238 0.0   0 0.0   502 0.0

13. Trachoma  1 263 0.1   342 0.0   921 0.1   8 0.0  1 255 0.1

14. Intestinal nematode infections  4 279 0.3  2 185 0.3  2 094 0.3   4 0.0  4 275 0.3

a. Ascariasis  1 292 0.1   662 0.1   630 0.1   1 0.0  1 290 0.1

b. Trichuriasis  1 287 0.1   660 0.1   628 0.1   0 0.0  1 287 0.1

c. Hookworm disease  1 698 0.1   863 0.1   835 0.1   2 0.0  1 695 0.1

d. Other intestinal infections   2 0.0   0 0.0   2 0.0   0 0.0   2 0.0

15. Other infectious diseases  14 163 1.0  7 218 1.0  6 946 1.1   430 0.4  13 734 1.1

B. Respiratory infections  85 085 6.2  43 801 6.0  41 284 6.3  1 488 1.4  83 597 6.6

1. Acute lower respiratory infections  82 344 6.0  42 406 5.8  39 939 6.1  1 355 1.3  80 990 6.4

2. Acute upper respiratory infections   975 0.1   503 0.1   472 0.1   50 0.0   924 0.1

3. Otitis media  1 766 0.1   893 0.1   873 0.1   84 0.1  1 683 0.1

C. Maternal conditions  32 250 2.3   0 0.0  32 250 4.9   398 0.4  31 852 2.5

1. Haemorrhage  3 833 0.3   0 0.0  3 833 0.6   25 0.0  3 807 0.3

2. Sepsis  5 965 0.4   0 0.0  5 965 0.9   49 0.0  5 916 0.5

3. Hypertensive disorders of pregnancy  1 882 0.1   0 0.0  1 882 0.3   18 0.0  1 865 0.1
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AFR AMR EMR EUR SEAR WPR
High Low and middle High Low and middle Other low and High Other low and

income income income income India middle income income China middle income

601 783 304 886 497 925 473 644 392 402 477 727 982 223 502 833 198 497 1 255 698 196 958

(000) (000) (000) (000) (000) (000) (000) (000) (000) (000) (000)

 325 198  35 953  93 907  122 982  51 201  91 496  268 953  121 712  19 998  208 704  42 462

I.  220 309  2 050  25 971  57 276  3 317  15 506  135 263  48 437  2 109  37 779  17 512

A. 159 032  742  13 043  28 450  1 202  5 785  67 619  25 870  900  12 061  9 290

1.  5 442   8  1 213  3 189   53   853  7 577  4 438   80  3 878  1 459

2.  5 249   151  1 231   895   191   545  4 909  2 746   68   111   986

a.  1 980   2   263   375   5   64  1 449   586   1   5   237

b.  1 548   131   663   320   162   372  1 982  1 373   59   73   467

c.  1 721   17   305   199   21   103  1 479   787   7   32   283

d.   0   2   0   0   2   5   0   0   1   0   0

3. 54 101   265  2 348   3 423   402   160  5 611  3 034   353   246  986

4.  24 231   83  3 774  9 510   171  2 056  22 005  6 149   36  2 491  2 594

5.  25 375   11  1 144  6 927   79  1 179  14 463  4 784   256  1 131  1 505

a.  4 793   10   657  1 890   35   581  2 692  1 397   113   606   453

b.   102   0   0   29   0   10   63   0   0   0   10

c.   25   0   3   8   0   24   75   37   0   0   8

d.  17 132   0   17  3 288   30   204  6 474  2 229   143   159   580

e.  3 322   1   467  1 712   15   361  5 160  1 121   0   366   453

6.   791   59   384   452   67   260  1 191   436   23   894   168

7.   253   18   91   167   26   76   300   211   9   475   74

8.  34 506   0   130  1 854   0   0   577  1 608   0   3   588

9.  5 558   1   711   555   3   53  3 204   479   0   255   163

a.  1 141   0   0   77   0   0   0   0   0   0   0

b.   0   0   588   0   0   0   0   0   0   0   0

c.  1 369   0   73   191   1   32   0   8   0   22   3

d.   361   0   37   93   1   18  1 141   42   0   1   15

e.  1 691   0   9   126   0   4  2 063   429   0   232   146

f.   997   0   3   69   0   0   0   0   0   0   0

10. 41   0   51   12   1   3   208   55   0   5   20

11.  16   0   1   1   0   0   353   118   0   21   48

12.   0   0   0   0   0   0   66   83   0   319   34

13.   414   0   0   239   5   90   32   43   0   425   14

14.  495   0   514   168   2   42   797   850   0  1 086   323

a.   78   0   162   58   1   14   163   233   0   489   94

b.   74   0   206   6   0   0   102   308   0   467   124

c.   344   0   147   104   1   27   532   308   0   130   104

d.   0   0   0   0   0   2   0   0   0   0   0

15. 2 559   145  1 451  1 057   202   466  6 325   835   74   720   330

B. 23 369   440  3 525  10 251   726  3 084  25 556  7 161   245  7 790  2 941

1.  22 818   388  3 355  9 953   667  2 960  24 806  6 923   224  7 407  2 844

2.   244   18   45   109   23   43   274   84   8   94   33

3.   307   34   125   189   36   81   475   154   12   289   63

C.  10 251   121  1 694  3 664   188  1 575  7 891  3 201   54  2 536  1 075

1.  1 466   7   160   398   12   116   902   308   3   357   103

2.  1 952   13   292   761   24   327  1 338   563   6   502   189

3.   729   5   99   242   9   76   441   150   2   80   50
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Annex Table 3  Burden of disease by sex, cause and WHO Region, estimates for 1998

DISEASE WHO MEMBER STATES
Both sexes Males Females High Low and middle

income income

Population (000) 5 884 576 2 963 656 2 920 920 907 828 4 976 748

(000) % total (000) % total (000) % total (000) % total (000) % total

4. Obstructed labour  7 040 0.5   0 0.0  7 040 1.1   250 0.2  6 790 0.5

5. Abortion  5 498 0.4   0 0.0  5 498 0.8   18 0.0  5 479 0.4

6. Other maternal conditions  8 032 0.6   0 0.0  8 032 1.2   37 0.0  7 995 0.6

D. Perinatal conditions  80 564 5.8  41 826 5.7  38 737 5.9  2 020 1.9  78 544 6.2

E. Nutritional deficiencies  43 636 3.2  20 496 2.8  23 140 3.6   935 0.9  42 701 3.4

1. Protein-energy malnutrition  14 931 1.1  7 441 1.0  7 490 1.1   122 0.1  14 810 1.2

2. Iodine deficiency  1 078 0.1   544 0.1   534 0.1   23 0.0  1 055 0.1

3. Vitamin A deficiency  2 801 0.2  1 414 0.2  1 387 0.2   8 0.0  2 793 0.2

4. Anaemias  24 746 1.8  11 066 1.5  13 680 2.1   773 0.7  23 973 1.9

5. Other nutritional disorders   80 0.0   32 0.0   49 0.0   9 0.0   71 0.0

II. Noncommunicable conditions  595 363 43.1  312 942 42.8  282 421 43.3  87 732 81.0  507 631 39.8

A. Malignant neoplasms  80 837 5.8  45 640 6.2  35 197 5.4  16 257 15.0  64 580 5.1

1. Mouth and oropharynx  4 473 0.3  2 972 0.4  1 501 0.2   446 0.4  4 027 0.3

2. Esophagus  4 180 0.3  2 837 0.4  1 343 0.2   398 0.4  3 782 0.3

3. Stomach  8 156 0.6  5 245 0.7  2 911 0.4  1 049 1.0  7 107 0.6

4. Colon/rectum  5 191 0.4  2 790 0.4  2 401 0.4  1 818 1.7  3 373 0.3

5. Liver  7 878 0.6  5 951 0.8  1 926 0.3   391 0.4  7 486 0.6

6. Pancreas  1 761 0.1  1 062 0.1   699 0.1   669 0.6  1 092 0.1

7. Trachea/bronchus/lung  11 176 0.8  8 302 1.1  2 874 0.4  3 122 2.9  8 054 0.6

8. Melanoma and other skin cancers   611 0.0   332 0.0   279 0.0   264 0.2   347 0.0

9. Breast  5 202 0.4   0 0.0  5 202 0.8  1 643 1.5  3 560 0.3

10. Cervix  3 183 0.2   0 0.0  3 183 0.5   199 0.2  2 985 0.2

11. Corpus uteri   705 0.1   0 0.0   705 0.1   199 0.2   506 0.0

12. Ovary  1 545 0.1   0 0.0  1 545 0.2   403 0.4  1 142 0.1

13. Prostate  1 551 0.1  1 551 0.2   0 0.0   673 0.6   878 0.1

14. Bladder  1 392 0.1  1 083 0.1   310 0.0   429 0.4   963 0.1

15. Lymphoma  3 419 0.2  2 153 0.3  1 266 0.2   759 0.7  2 659 0.2

16. Leukaemia  4 828 0.3  2 638 0.4  2 190 0.3   630 0.6  4 198 0.3

17. Other cancers  15 586 1.1  8 725 1.2  6 861 1.1  3 164 2.9  12 421 1.0

B. Other neoplasms  4 032 0.3  1 957 0.3  2 074 0.3   880 0.8  3 152 0.2

C. Diabetes mellitus  11 668 0.8  5 489 0.8  6 180 0.9  3 131 2.9  8 537 0.7

D. Nutritional/endocrine disorders  5 804 0.4  2 664 0.4  3 140 0.5  1 217 1.1  4 588 0.4

E. Neuropsychiatric disorders  159 462 11.5  78 850 10.8  80 612 12.4  25 414 23.5  134 048 10.5

1. Unipolar major depression  58 246 4.2  20 674 2.8  37 572 5.8  7 029 6.5  51 217 4.0

2. Bipolar affective disorder  16 189 1.2  8 237 1.1  7 952 1.2  1 768 1.6  14 421 1.1

3. Psychoses  14 265 1.0  7 520 1.0  6 745 1.0  2 280 2.1  11 984 0.9

4. Epilepsy  5 147 0.4  2 812 0.4  2 335 0.4   488 0.5  4 659 0.4

5. Alcohol dependence  18 292 1.3  16 162 2.2  2 130 0.3  4 739 4.4  13 553 1.1

6. Alzheimer and other dementias  8 510 0.6  3 671 0.5  4 839 0.7  2 983 2.8  5 527 0.4

7. Parkinson disease  1 109 0.1   543 0.1   566 0.1   489 0.5   621 0.0

8. Multiple sclerosis  1 530 0.1   676 0.1   853 0.1   221 0.2  1 308 0.1

9. Drug dependence  6 326 0.5  5 104 0.7  1 222 0.2  1 544 1.4  4 782 0.4

10. Post traumatic stress disorder  2 174 0.2   829 0.1  1 346 0.2   278 0.3  1 896 0.1

11. Obsessive-compulsive disorders  11 566 0.8  5 015 0.7  6 551 1.0  1 504 1.4  10 062 0.8

12. Panic disorder  5 429 0.4  1 824 0.2  3 605 0.6   719 0.7  4 710 0.4

13. Other neuropsychiatric disorders  10 678 0.8  5 783 0.8  4 895 0.8  1 370 1.3  9 308 0.7
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AFR AMR EMR EUR SEAR WPR
High Low and middle High Low and middle Other low and High Other low and

income income income income India middle income income China middle income

601 783 304 886 497 925 473 644 392 402 477 727 982 223 502 833 198 497 1 255 698 196 958

(000) (000) (000) (000) (000) (000) (000) (000) (000) (000) (000)

4.  1 818   86   412   942   116   441  1 601   721   39   621   242

5.  1 788   4   443   412   9   246  1 704   614   2   69   206

6.  2 497   7   289   909   19   368  1 905   845   3   907   284

D. 20 033   434  5 063  10 061   768  3 380  23 316  7 445   762  6 882  2 420

E. 7 624   313  2 648  4 851   432  1 683  10 881  4 760   147  8 511  1 786

1.  4 106   35  1 184  2 200   56   532  3 734  1 298   14  1 218   555

2.   104   9   65   145   10   48   280   77   3   303   33

3.   915   0   128   464   4   99   565   286   0   220   119

4.  2 500   266  1 257  2 042   358   947  6 302  3 098   128  6 770  1 078

5.   0   3   14   0   4   57   0   0   2   0   0

II.  56 353  29 368  50 373  46 549  42 032  60 019  88 657  54 058  15 738  134 185  18 030

A. 7 080  5 269  5 202  3 606  7 825  8 167  8 754  7 600  3 114  21 766  2 454

1.   328   146   194   222   212   325  1 313   696   86   732   220

2.   320   127   117   129   191   152   681   223   78  2 095   67

3.   395   337   388   230   506  1 067   615   489   202  3 778   149

4.   193   580   283   147   883   695   307   401   352  1 224   126

5.  1 023   126   67   170   188   236   176   772   76  4 806   237

6.   98   214   87   56   325   281   102   93   130   347   28

7.   310   996   468   425  1 510  1 766   921   861   607  3 053   258

8.   100   89   52   24   125   102   18   27   50   16   8

9.   336   545   577   232   783   577   711   438   312   552   140

10.   459   67   445   139   94   223   836   413   36   340   131

11.   41   64   93   25   96   133   42   43   38   115   14

12.   127   132   105   69   193   197   206   170   77   212   57

13.   282   208   167   55   332   126   87   92   132   42   27

14.   175   133   91   117   211   186   77   95   83   195   29

15.   648   251   313   215   363   286   360   333   143   392   115

16.   231   217   330   299   296   356   429   594   114  1 740   223

17.  2 015  1 036  1 425  1 053  1 516  1 458  1 874  1 860   599  2 125   625

B. 491   304   475   261   411   434   238   325   161   815   116

C.   486  1 018  1 862   887  1 607   951  1 981   904   494  1 194   285

D.  1 055   433  1 323   779   561   415   96   295   214   522   110

E.  14 144  9 054  17 578  12 053  11 787  14 350  22 944  16 207  4 425  31 517  5 401

1.  5 518  2 511  4 896  4 418  3 243  4 579  9 679  5 912  1 221  14 324  1 946

2.  1 590   639  1 362  1 272   813  1 238  2 746  1 667   299  4 009   552

3.   615   837  1 465  1 299  1 047  1 290  1 964  1 977   380  2 733   658

4.   538   178   642   417   222   456   936   587   83   882   207

5.  2 040  1 736  4 348   373  2 177  1 835  1 074  1 676   822  1 659   551

6.   317   940   715   236  1 469  1 060   922   612   571  1 471   196

7.   49   154   38   49   239   144   138   78   95   102   23

8.   132   79   134   112   102   145   234   143   38   364   47

9.   490   571  1 272   863   704   805   89   804   256   203   269

10.   229   104   190   181   126   168   369   216   47   469   76

11.  1 130   550   976   914   689   927  1 947  1 168   254  2 613   397

12.   528   261   450   410   329   439   882   557   124  1 263   187

13.   968   493  1 091  1 509   627  1 264  1 964   811   233  1 425   292
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Annex Table 3  Burden of disease by sex, cause and WHO Region, estimates for 1998

DISEASE WHO MEMBER STATES
Both sexes Males Females High Low and middle

income income

Population (000) 5 884 576 2 963 656 2 920 920 907 828 4 976 748

(000) % total (000) % total (000) % total (000) % total (000) % total

F. Sense organ disorders  12 542 0.9  5 611 0.8  6 931 1.1   158 0.1  12 385 1.0

1. Glaucoma  3 070 0.2  1 188 0.2  1 881 0.3   85 0.1  2 985 0.2

2. Cataracts  9 182 0.7  4 306 0.6  4 876 0.7   68 0.1  9 114 0.7

3. Other sense organ disorders   290 0.0   117 0.0   174 0.0   5 0.0   286 0.0

G. Cardiovascular diseases  143 015 10.3  78 056 10.7  64 959 1.0  19 518 18.0  123 497 9.7

1. Rheumatic heart disease  6 576 0.5  2 929 0.4  3 647 0.6   180 0.2  6 396 0.5

2. Ischaemic heart disease  51 948 3.8  30 044 4.1  21 903 3.4  9 501 8.8  42 447 3.3

3. Cerebrovascular disease  41 626 3.0  21 566 3.0  20 060 3.1  5 219 4.8  36 407 2.9

4. Inflammatory cardiac disease  10 509 0.8  5 675 0.8  4 834 0.7   722 0.7  9 787 0.8

5. Other cardiac diseases  32 356 2.3  17 842 2.4  14 514 2.2  3 896 3.6  28 460 2.2

H. Respiratory diseases  61 603 4.5  33 583 4.6  28 019 4.3  8 050 7.4  53 553 4.2

1. Chronic obstructive pulmonary disease  28 654 2.1  16 393 2.2  12 260 1.9  2 449 2.3  26 205 2.1

2. Asthma  10 968 0.8  6 088 0.8  4 879 0.7  1 208 1.1  9 760 0.8

3. Other respiratory diseases  18 392 1.3  9 651 1.3  8 741 1.3  1 303 1.2  17 089 1.3

I. Digestive diseases  41 111 3.0  24 775 3.4  16 336 2.5  4 365 4.0  36 746 2.9

1. Peptic ulcer disease  2 637 0.2  1 742 0.2   895 0.1   241 0.2  2 395 0.2

2. Cirrhosis of the liver  12 813 0.9  9 184 1.3  3 629 0.6  1 638 1.5  11 175 0.9

3. Appendicitis  1 446 0.1   870 0.1   576 0.1   35 0.0  1 411 0.1

4. Other digestive diseases  24 216 1.8  12 979 1.8  11 237 1.7  2 451 2.3  21 765 1.7

J. Diseases of the genitourinary system  15 576 1.1  9 084 1.2  6 493 1.0  1 220 1.1  14 356 1.1

1. Nephritis/nephrosis  8 429 0.6  4 464 0.6  3 965 0.6   470 0.4  7 959 0.6

2. Benign prostatic hypertrophy  2 150 0.2  2 150 0.3   0 0.0   239 0.2  1 911 0.1

3. Other genitourinary system diseases  4 997 0.4  2 470 0.3  2 528 0.4   511 0.5  4 486 0.4

K. Skin diseases  1 619 0.1   827 0.1   792 0.1   136 0.1  1 482 0.1

L. Musculoskeletal diseases  21 464 1.6  7 939 1.1  13 525 2.1  4 512 4.2  16 952 1.3

1. Rheumatoid arthritis  3 682 0.3  1 021 0.1  2 662 0.4   991 0.9  2 692 0.2

2. Osteoarthritis  15 513 1.1  6 210 0.8  9 303 1.4  3 046 2.8  12 468 1.0

3. Other musculoskeletal diseases  2 269 0.2   708 0.1  1 560 0.2   476 0.4  1 793 0.1

M. Congenital abnormalities  28 147 2.0  14 302 2.0  13 844 2.1  1 915 1.8  26 232 2.1

N. Oral diseases  8 483 0.6  4 165 0.6  4 318 0.7   959 0.9  7 524 0.6

1. Dental caries  4 720 0.3  2 383 0.3  2 337 0.4   432 0.4  4 288 0.3

2. Periodontal disease   295 0.0   148 0.0   147 0.0   36 0.0   258 0.0

3. Edentulism  3 351 0.2  1 603 0.2  1 748 0.3   485 0.4  2 866 0.2

4. Other oral diseases   118 0.0   32 0.0   86 0.0   7 0.0   111 0.0

III. Injuries  221 673 16  146 366 20.0  75 307 11.6  12 739 11.8  208 934 16.4

A. Unintentional  156 184 11.3  103 928 14.2  52 257 8.0  8 972 8.3  147 213 11.6

1. Road traffic accidents  38 849 2.8  28 413 3.9  10 436 1.6  4 556 4.2  34 293 2.7

2. Poisoning  6 364 0.5  3 796 0.5  2 568 0.4   280 0.3  6 085 0.5

3. Falls  27 021 2.0  17 074 2.3  9 947 1.5  1 397 1.3  25 624 2.0

4. Fires  11 967 0.9  4 832 0.7  7 135 1.1   261 0.2  11 706 0.9

5. Drowning  14 896 1.1  10 039 1.4  4 857 0.7   280 0.3  14 616 1.1

6. Other unintentional injuries  57 088 4.1  39 774 5.4  17 314 2.7  2 198 2.0  54 890 4.3

B. Intentional  65 489 4.7  42 438 5.8  23 050 3.5  3 768 3.5  61 721 4.8

1. Self-inflicted  21 511 1.6  12 219 1.7  9 292 1.4  2 416 2.2  19 095 1.5

2. Homicide and violence  21 573 1.6  17 151 2.3  4 421 0.7  1 210 1.1  20 363 1.6

3. War  22 405 1.6  13 068 1.8  9 337 1.4   142 0.1  22 264 1.7
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AFR AMR EMR EUR SEAR WPR
High Low and middle High Low and middle Other low and High Other low and

income income income income India middle income income China middle income

601 783 304 886 497 925 473 644 392 402 477 727 982 223 502 833 198 497 1 255 698 196 958

(000) (000) (000) (000) (000) (000) (000) (000) (000) (000) (000)

F. 2 240   40   707   942   80   409  3 701  1 548   24  2 379   472

1.   441   26   102   119   41   68   698   481   16   930   145

2.  1 792   12   555   815   37   338  3 001  1 056   7  1 247   322

3.   7   2   50   8   2   3   2   10   1   202   4

G. 12 744  6 109  8 763  13 617  9 553  19 807  26 932  12 728  3 670  24 824  4 269

1.   652   54   189   616   87   563  1 793   106   31  2 450   35

2.  2 867  2 955  3 394  4 500  4 664  9 221  11 697  3 172  1 809  6 690   979

3.  4 894  1 651  2 830  2 244  2 554  5 411  4 814  3 272   986  11 906  1 062

4.  1 536   235   538  1 473   342   896  2 071  1 459   127  1 304   527

5.  2 794  1 214  1 812  4 783  1 906  3 716  6 556  4 719   717  2 473  1 666

H. 4 534  2 634  2 579  2 745  4 111  4 581  5 833  2 272  1 272  30 306   735

1.  1 892   767  1 070  1 110  1 198  1 467  2 536   860   470  17 009   275

2.  1 508   441  1 027   832   551   701  1 525   956   207  2 878   342

3.  4 141   423  1 723  2 869   620  2 158  3 352  1 132   230  1 324   420

I. 4 723  1 435  3 547  3 900  2 072  3 544  5 618  5 417   809  8 276  1 770

1.   294   79   158   123   115   220   853   242   45   429   77

2.   636   545  1 196   598   772   885  2 628  1 704   311  3 006   530

3.   362   12   48   119   16   44   313   176   6   287   63

4.  3 431   799  2 144  3 059  1 168  2 396  1 823  3 296   447  4 553  1 100

J. 2 588   374  1 237  2 457   590  1 716  2 036  1 351   219  2 564   445

1.  1 796   149   608   714   228   445  1 578   903   86  1 616   307

2.   204   74   211   177   114   174   366   185   46   547   52

3.   588   151   418  1 566   249  1 096   92   263   87   401   86

K. 581   44   138   105   66   118   114   71   25   330   26

L. 1 230  1 531  3 579   843  2 116  3 090  1 710  1 829   854  4 113   570

1.   106   338   660   155   467   558   197   173   183   791   55

2.  1 096  1 030  2 538   597  1 424  2 255  1 482  1 447   583  2 617   444

3.   28   163   380   92   224   278   31   209   87   705   72

M. 3 933   791  2 280  3 134   810  1 555  7 454  2 390   289  4 500  1 012

N. 521   332  1 103  1 222   445   882  1 247  1 122   165  1 079   364

1.   357   159   977   612   195   412   783   446   70   558   151

2.   32   13   22   20   17   23   86   30   6   36   10

3.   117   157   95   580   231   443   356   635   87   450   199

4.   16   2   8   11   3   4   22   12   1   35   4

III.  48 536  4 535  17 562  19 156  5 852  15 971  45 032  19 217  2 151  36 740  6 921

A. 28 272  3 233  12 146  9 943  4 112  9 775  39 716  15 635  1 525  26 113  5 713

1.  6 117  1 670  4 411  2 564  2 082  3 213  7 204  3 998   773  5 385  1 433

2.  1 185   100   145   351   129   934   988   735   47  1 491   260

3.  2 205   490  1 700  1 423   648  1 377  10 898  2 808   245  4 175  1 052

4.  3 500   96   304   761   117   321  5 723   334   42   640   129

5.  3 091   101   851   869   126   739  2 703  1 763   45  3 919   689

6.  12 175   776  4 735  3 975  1 010  3 192  12 201  5 997   373  10 503  2 151

B. 20 264  1 302  5 416  9 213  1 739  6 195  5 316  3 582   626  10 627  1 208

1.   646   858   708  1 266  1 117  2 071  3 337  1 686   424  8 837   560

2.  7 878   443  3 986  1 649   552  1 319  1 847  1 445   202  1 764   488

3.  11 740   1   722  6 298   71  2 805   132   451   0   26   160
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Annex Table 4 Leading causes of mortality and burden of disease, estimates for 1998

Mortality in all Member States DALYs in all Member States
Rank % of total (000) Rank % of total (000)

Both sexes Both sexes
Ischaemic heart disease 1 13.7 7 375 Acute lower respiratory infections 1 6.0 82 344
Cerebrovascular disease 2 9.5 5 106 Perinatal conditions 2 5.8 80 564
Acute lower respiratory infections 3 6.4 3 452 Diarrhoeal diseases 3 5.3 73 100
HIV/AIDS 4 4.2 2 285 HIV/AIDS 4 5.1 70 930
Chronic obstructive pulmonary disease 5 4.2 2 249 Unipolar major depression 5 4.2 58 246
Diarrhoeal diseases 6 4.1 2 219 Ischaemic heart disease 6 3.8 51 948
Perinatal conditions 7 4.0 2 155 Cerebrovascular disease 7 3.0 41 626
Tuberculosis 8 2.8 1 498 Malaria 8 2.8 39 267
Cancer of trachea/bronchus/lung 9 2.3 1 244 Road traffic accidents 9 2.8 38 849
Road traffic accidents 10 2.2 1 171 Measles 10 2.2 30 255

Males Males
Ischaemic heart disease 1 12.8 3 659 Acute lower respiratory infections 1 5.8 42 406
Cerebrovascular disease 2 8.2 2 340 Perinatal conditions 2 5.7 41 826
Acute lower respiratory infections 3 6.1 1 753 Diarrhoeal diseases 3 5.2 38 012
Chronic obstructive pulmonary disease 4 4.3 1 240 HIV/AIDS 4 4.8 34 985
HIV/AIDS 5 4.1 1 164 Ischaemic heart disease 5 4.1 30 044
Diarrhoeal diseases 6 4.0 1 149 Road traffic accidents 6 3.9 28 413
Perinatal conditions 7 3.9 1 121 Cerebrovascular disease 7 3.0 21 566
Cancer of trachea/bronchus/lung 8 3.2  911 Unipolar major depression 8 2.8 20 674
Tuberculosis 9 3.1  893 Malaria 9 2.8 20 188
Road traffic accidents 10 3.0  855 Homicide and violence 10 2.3 17 151

Females Females
Ischaemic heart disease 1 14.6 3 717 Acute lower respiratory infections 1 6.1 39 939
Cerebrovascular disease 2 10.9 2 766 Perinatal conditions 2 5.9 38 737
Acute lower respiratory infections 3 6.7 1 699 Unipolar major depression 3 5.8 37 572
HIV/AIDS 4 4.4 1 121 HIV/AIDS 4 5.5 35 944
Diarrhoeal diseases 5 4.2 1 070 Diarrhoeal diseases 5 5.4 35 089
Perinatal conditions 6 4.1 1 034 Ischaemic heart disease 6 3.4 21 903
Chronic obstructive pulmonary disease 7 4.0 1 010 Cerebrovascular disease 7 3.1 20 060
Tuberculosis 8 2.4  605 Malaria 8 2.9 19 080
Malaria 9 2.1  538 Measles 9 2.3 14 729
Measles 10 1.7  432 Congenital abnormalities 10 2.1 13 844

Leading causes of mortality and DALYs in all Member States and their ranks in WHO Regions

All Member Africa The Americas Eastern Europe South- Western
States Mediterranean East Asia Pacific

rank % of rank % of rank % of rank % of rank % of rank % of rank % of
total total total total total total total

Deaths
Ischaemic heart disease 1 13.7 9 2.9 1 17.9 1 13.6 1 25.5 1 13.8 3 11.1
Cerebrovascular disease 2 9.5 7 4.7 2 10.3 5 5.3 2 13.7 4 6.5 1 14.3
Acute lower respiratory infections 3 6.4 3 8.2 3 4.2 2 9.1 4 3.6 2 9.3 4 4.0
HIV/AIDS 4 4.2 1 19.0 13 1.8 27 0.4 42 0.2 8 2.2 42 0.2
Chronic obstructive pulmonary disease 5 4.2 14 1.1 6 2.8 10 1.7 5 2.7 11 1.6 2 12.0
Diarrhoeal diseases 6 4.1 4 7.6 10 2.0 3 7.4 22 0.7 3 6.6 17 1.2
Perinatal conditions 7 4.0 5 5.5 7 2.6 4 7.3 13 1.2 5 6.0 10 2.2
Tuberculosis 8 2.8 11 2.2 19 1.0 7 3.7 23 0.6 6 5.1 9 2.9
Cancer of trachea/bronchus/lung 9 2.3 38 0.3 4 3.2 20 1.0 3 4.2 15 1.2 6 3.6
Road traffic accidents 10 2.2 12 1.8 5 3.1 9 1.9 8 1.9 7 2.5 12 2.0

DALYs
Acute lower respiratory infections 1 6.0 4 7.0 9 2.9 2 8.1 8 2.5 1 8.1 4 3.9
Perinatal conditions 2 5.8 5 6.2 5 4.2 1 8.2 5 2.9 2 7.9 5 3.7
Diarrhoeal diseases 3 5.3 3 7.5 8 3.0 3 7.7 17 1.6 3 7.2 13 1.9
HIV/AIDS 4 5.1 1 16.6 13 2.0 7 2.8 46 0.4 12 2.2 36 0.6
Unipolar major depression 5 4.2 11 1.7 1 5.7 6 3.6 3 5.5 4 4.0 2 6.5
Ischaemic heart disease 6 3.8 20 0.9 2 4.9 5 3.7 1 9.7 5 3.8 7 3.5
Cerebrovascular disease 7 3.0 13 1.5 6 3.5 12 1.8 2 5.6 13 2.1 3 5.1
Malaria 8 2.8 2 10.6 80 0.1 16 1.5 97 0.0 39 0.6 60 0.2
Road traffic accidents 9 2.8 9 1.9 4 4.7 11 2.1 4 3.7 8 2.9 9 2.8
Measles 10 2.2 6 5.3 92 0.0 8 2.7 67 0.2 11 2.2 48 0.3
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Annex Table 5  Demographic characteristics of WHO Regions, estimates for 1978 and 1998

Demographic characteristics Total Dependency Number of Total Number Death Probability Life  GDP per capita
population ratio live births fertility of deaths rate of dying expectancy adjusted for
(000 000) (per100) (000) rate (000) (per 1 000) before age 5 at birth purchasing

(per 1 000) (years) power in
1985 US$a

Year (US$)

WHO Member States

Total 1978  4 281   72  120 129 3.9  46 793 11.0   124   61  ...

1998  5 885   59  129 434 2.7  53 929 9.2   83   66  ...

High income 1978   793   54  11 519 1.9  7 099 9.0   19   73  11 855

1998   901   49  10 668 1.7  8 033 8.8   8   78  15 142

China 1978   972   73  20 246 3.3  6 641 6.7  ...   65   823

1998  1 256   47  20 135 1.8  9 296 7.4   48   70  1 493

India 1978   661   76  22 695 4.8  9 066 13.9   ...   53   882

1998   982   64  24 672 3.1  9 337 9.5   89   63  1 282

Other low and middle income 1978  1 855   79  65 669 4.8  23 988 13.0   149   58  ...

1998  2 745   67  73 959 3.4  27 263 9.9   100   61  ...

Africa

1978   348   94  16 440 6.7  6 386 18.4   208   47  1 524

1998   602   90  24 073 5.4  9 621 16.0   161   49  1 261

The Americas

High income 1978   250   52  3 777 1.8  2 115 8.5   18   73  15 266

1998   305   52  4 140 1.9  2 538 8.3   8   77  17 788

Low and middle income 1978   341   81  11 286 4.5  2 959 8.8   93   63  4 024

1998   497   61  11 437 2.7  3 113 6.3   46   69  4 248

Eastern Mediterranean

1978   272   90  12 142 6.5  3 877 14.5   185   54  2 081

1998   474   78  15 265 4.4  3 773 8.0   104   63  2 139

Europe

High income 1978   368   57  4 788 1.9  3 870 10.5   18   73  10 207

1998   392   49  4 120 1.5  3 974 10.1   8   78  13 081

Low and middle income 1978   419   55  8 277 2.5  4 241 10.1   51   68  ...

1998   478   51  6 449 1.8  5 281 11.1   39   68  ...

South-East Asia

India 1978   661   76  22 695 4.8  9 066 13.9   ...   53   882

1998   982   64  24 672 3.1  9 337 9.5   89   63  1 282

Other low and middle income 1978   352   85  13 048 5.1  5 051 14.5   163   53  1 249

1998   503   58  11 753 2.6  4 147 8.2   83   63  2 208

Western Pacific

High income 1978   172   52  2 864 2.1  1 095 6.4   22   73  9 602

1998   198   44  2 305 1.5  1 482 7.5   9   78  14 890

China 1978   972   73  20 246 3.3  6 641 6.7   ...   65   823

1998  1 256   47  20 135 1.8  9 296 7.4   48   70  1 493

Other low and middle income 1978   126   85  4 566 5.2  1 493 11.9   127   57  ...

1998   197   69  5 085 3.3  1 367 7.0   58   67  ...

... Data not available or not applicable.
a Estimates for 1978 and 1992.
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Annex Table 6  Country performance on infant mortality and female life expectancy: outcomes relative to income, 1952–1992

Selected countries Infant mortality rate Female life expectancy
by WHO Regions Percentage higher (lower) than predicted Years higher (lower) than predicted

1952 1962 1972 1982 1992 1952 1962 1972 1982 1992

Africa
Algeria ... 31 32 31 11 ... -1.4 0.2 1.4 5.3
Angola ... 42 45 44 55 ... -13.6 -13.9 -11.1 -9.1
Benin ... 29 21 19 26 ... -9.9 -7.6 -5.4 -4.1
Botswana ... -21 -28 -14 0 ... 2.4 2.7 2.6 0.4
Burkina Faso ... 14 14 21 35 ... -7.6 -6.2 -6.8 -9.5

Burundi ... 7 14 20 52 ... -3.4 -3.1 -4 -12.8
Cameroon ... 11 1 15 22 ... -5.5 -4.7 -4.8 -3.5
Cape Verde ... -28 -28 -12 -5 ... 8.6 8.5 8.2 9.9
Central African Republic ... 19 11 17 32 ... -5.7 -5.9 -5.5 -6.7
Chad ... 33 34 39 52 ... -11.1 -10.6 -9.1 -6.7

Comoros ... 14 7 9 14 ... -0.7 -0.5 0.6 3.2
Congo ... 2 -7 17 52 ... -4.4 -5.4 -5.9 -11.1
Côte d’Ivoire ... 22 25 33 35 ... -7.7 -7.7 -7.4 -9.7
Ethiopia 31 34 29 46 ... -4.4 -4.4 -4.5 -7.2 ...
Gabon ... 42 66 87 81 ... -8.6 -10.9 -11.4 -9.9

Gambia ... 40 42 52 62 ... -12.3 -13.3 -14.1 -11.2
Ghana ... -5 -5 -3 5 ... -1.2 -1.2 -0.7 1.4
Guinea ... 35 38 50 63 ... -12 -12.2 -14.5 -12.6
Guinea-Bissau ... 35 43 52 66 ... -10.2 -13.5 -13.2 -11.6
Kenya -11 -16 -19 -14 -4 -0.1 0.8 1.6 1.7 0.0

Lesotho ... 7 8 25 35 ... 2.8 2.0 -0.8 0.8
Liberia ... 27 47 21 ... ... -3.9 -3.8 -3.7 ...
Madagascar ... 30 31 19 24 ... -6.8 -5.5 -3.3 0.2
Malawi ... 40 46 52 70 ... -5.9 -7.8 -8.1 -13
Mali ... 40 53 49 52 ... -6.6 -5 -5.7 -3

Mauritania ... 23 20 23 35 ... -7.4 -7.2 -7.1 -4.7
Mauritius -4 -37 -39 -61 -53 3.9 9.0 8.8 7.7 8.8
Mozambique ... 38 50 39 48 ... -9.8 -10.5 -10.5 -7.6
Namibia ... 23 38 40 24 ... -6.5 -6.8 -6.5 -3.2
Niger ... 29 35 42 54 ... -9.3 -11.2 -10.8 -7.4

Nigeria -6 -4 -1 19 22 -3.9 -4.7 -6.8 -10.3 -7.6
Rwanda ... 5 17 26 63 ... -1.6 -4.5 -7.2 -33.5
Senegal ... 26 10 -2 2 ... -9.5 -9.1 -9 -6.9
Sierra Leone ... 48 57 75 102 ... -15.4 -17.1 -20.1 -22.6
Somalia ... 34 29 42 84 ... -11.2 -9.7 -11.4 -17.6

South Africa -31 -16 3 16 25 -1 -0.1 -0.5 -0.9 0.1
Swaziland ... 27 43 44 38 ... -7.2 -6.6 -6 -2.7
Togo ... 22 7 9 21 ... -2.7 -3.3 -2.9 -5
Trinidad and Tobago -30 -23 -7 4 -41 11.5 12.8 9.5 9.3 9.6
Uganda -5 -11 -3 21 48 -1.2 -1.3 -2.9 -7 -17.8

United Republic of Tanzania ... 7 4 1 17 ... -0.7 -0.8 -0.7 -4.8
Zambia ... -2 -10 -4 17 ... -4.5 -4.5 -4.1 -12.7
Zimbabwe ... -21 -18 -14 1 ... -1.1 0.0 0.0 -6.6

The Americas
Argentina -32 -15 -8 -22 -36 16.3 14.8 12.4 11.1 11.0
Barbados ... -40 -60 -83 -59 ... 15.6 14.1 12.8 12.4
Belize ... ... ... -35 -23 ... ... ... 11.1 11.1
Bolivia 18 26 42 38 23 -3.4 -4.2 -5.9 -3.9 -0.2
Brazil -10 -2 8 21 19 7.0 6.4 5.8 4.8 5.7

Chile 2 19 1 -83 -98 9.0 8.1 9.3 12.6 13.0
Colombia -15 -21 -21 -27 -23 6.1 8.5 8.0 9.4 9.4
Costa Rica -42 -26 -39 -108 -112 12.3 12.7 13.4 14.7 14.4
Dominican Republic -6 -6 -7 1 -24 2.4 5.2 7.0 7.7 9.4
Ecuador -8 -1 0 13 4 4.1 5.5 5.1 5.6 8.4

El Salvador 0 3 10 4 -37 0.9 3.4 5.2 4.1 9.5
Guatemala -1 11 10 16 -6 -4 -3.2 -0.3 0.0 3.4
Guyana -14 -21 -20 -11 -4 7.2 8.1 6.9 5.0 6.5
Haiti ... 28 27 28 6 ... -3.9 -2.3 -3.8 -2.5
Honduras 6 5 -4 -24 -39 -1.6 0.4 2.3 5.3 9.6
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Jamaica ... -61 -58 -79 -75 ... 16.2 14.1 12.6 13.1
Mexico -1 -4 7 14 10 5.0 7.8 7.5 8.6 9.5
Nicaragua 14 13 12 6 -29 -1.9 -1.1 0.7 3.1 8.4
Panama -47 -61 -65 -67 -62 10.5 12.1 11.5 11.9 11.7
Paraguay -73 -70 -68 -35 -25 19.1 16.4 13.7 9.2 8.8

Peru 12 25 31 27 5 -1.4 -1.2 0.7 2.9 6.8
Suriname ... -50 -48 -30 -39 ... 10.7 9.8 8.1 8.5
Uruguay -51 -46 -35 -31 -57 20.7 18.1 14.6 12.3 12.3
Venezuela 31 31 17 2 -21 7.3 8.2 10.0 8.8 9.5

Eastern Mediterranean
Bahrain ... ... ... -1 -7 ... ... ... 7.9 8.3
Djibouti ... ... 47 46 ... ... ... -12.7 -11.7 ...
Egypt 19 25 31 36 10 -0.1 0.3 -0.1 -0.9 3.9
Iran, Islamic Republic of ... 57 72 41 -1 ... -2.1 -2.5 1.2 4.3
Iraq ... 44 46 70 ... ... -2.3 0.0 0.5 ...

Jordan ... -1 -16 -5 -32 ... -0.3 3.0 4.4 6.1
Morocco 10 15 14 23 13 -0.3 0.4 0.4 0.7 4.0
Oman ... ... 108 41 16 ... ... -8.3 1.8 6.3
Pakistan 12 11 20 25 28 -5.3 -2.8 -2.3 -0.1 2.2
Saudi Arabia ... 78 99 105 8 ... -6.6 -3.5 0.5 6.0

Sudan ... ... -6 -1 17 ... ... -7 -5.5 -5.2
Syrian Arab Republic ... 10 3 17 0 ... 2.4 2.5 2.5 5.1
Tunisia ... 19 15 5 -31 ... 0.4 1.6 3.3 5.5
Yemen ... ... 45 38 48 ... ... -9.7 -8.5 -5.9

Europe
Bulgaria ... ... ... -105 -56 ... ... ... 12.4 9.6
Greece -88 -72 -62 -99 -113 21.4 19.2 16.4 14.9 14.6
Hungary ... ... -71 -81 -94 ... ... 15.0 10.7 9.1
Malta ... -128 -138 -133 -106 ... 20.4 16.7 13.8 13.3
Poland ... ... -101 -90 -83 ... ... 17.0 13.0 11.6

Romania ... -84 -108 -116 -83 ... 22.9 19.3 14.2 11.2
Turkey 43 43 45 49 25 -0.4 2.6 4.0 3.8 5.8
Yugoslavia ... -29 -44 -22 -51 ... 14.0 13.4 10.2 9.9

South-East Asia
Bangladesh ... 13 23 35 36 ... -9.6 -9.3 -7.8 -4.9
India 12 14 11 13 17 -4.9 -3.3 -2.5 -1.3 0.6
Indonesia ... -4 -4 5 4 ... -4 -0.9 0.1 2.7
Myanmar 30 12 2 9 20 -0.6 2.6 2.7 1.0 3.6
Nepal ... 31 29 30 ... ... -8.7 -8.6 -8.1 ...

Sri Lanka -53 -45 -66 -99 -96 10.3 13.7 12.2 12.2 12.1
Thailand -21 -34 -46 -49 -32 4.9 7.3 7.1 7.8 8.0

Western Pacific
China ... -14 -67 -58 -33 ... 4.2 12.9 11.4 10.1
Fiji ... -45 -61 -58 -58 ... 9.8 10.2 9.5 9.7
Lao People’s Democratic Republic ... ... ... ... 58 ... ... ... ... -8.3
Malaysia ... -65 -77 -67 -81 ... 6.8 9.0 8.4 8.3
Mongolia ... ... ... ... 3 ... ... ... ... 3.3

Papua New Guinea ... 23 6 -8 10 ... -7.9 -7.9 -6.4 -4.2
Philippines -50 -52 -38 -24 -40 5.0 6.5 5.0 4.4 6.9
Solomon Islands ... ... ... -76 -71 ... ... ... 11.0 10.6
Vanuatu ... ... ... ... -24 ... ... ... ... 6.2

... Data not available or not applicable.
Notes:
1.The performance measures in this table are based on the difference between a country’s actual level of the health indicator and what would be predicted given its income level. As health indicators

at any given income level have improved markedly over the 40 years covered, the predictions are period specific. The Explanatory Notes of the Annex provide more information on data and methods.

2.A country’s performance relative to income depends on many factors – education levels, environmental conditions and health policies, to name a few. The reported measures do not, therefore,
assess health policies per se but rather provide a quantitative outcome measure to facilitate discussion of health policy.

3. Entries in the table relate each country’s actual levels of infant mortality and female life expectancy to what would be predicted given its income level and at the indicated time. Performance on
infant mortality is measured as the percentage higher (or lower) than the actual rate relative to the predicted rate; negative numbers therefore indicate better performance. Performance on female
life expectancy is years more (or less) than predicted and negative numbers indicate worse performance.

Selected countries Infant mortality rate Female life expectancy
by WHO Regions Percentage higher (lower) than predicted Years higher (lower) than predicted

1952 1962 1972 1982 1992 1952 1962 1972 1982 1992
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Annex Table 7  Country performance on equity: health conditions of advantaged and disadvantaged groups, around 1990

Percentage of Probability of dying (per 100) Probability of dying (per 1000) Prevalence
population in between ages 15 and 59 between birth and age 5 of tuberculosis

absolute poverty Males Females Males Females (per 10 000)
Country Non-poor Poor: non-poor Non-poor Poor: non-poor Non-poor Poor: non-poor Non-poor Poor: non-poor Non-poor Poor: non-poor

ratio ratio ratio ratio ratio

Aggregate 19 2.2 9 4.3 39 4.3 38 4.8 23 2.6

Africa
Botswana 33 22 2.3 13 4.0 38 4.9 33 4.8 54 1.2
Côte d’Ivoire 18 44 1.5 41 1.5 124 2.4 95 3.3 30 1.6
Ethiopia 46 30 2.2 19 3.6 107 3.0 76 4.0 19 2.9
Guinea 88 22 2.1 12 3.5 66 3.7 45 5.6 20 1.9
Guinea-Bissau 26 37 1.7 30 2.1 177 2.2 135 3.0 20 2.6
Kenya 50 24 2.1 13 3.8 43 3.7 41 3.8 21 2.6
Lesotho 49 15 2.6 7 5.4 58 3.9 43 5.2 45 1.7
Madagascar 72 20 2.0 11 3.4 46 3.8 39 4.1 17 2.6
Mauritania 31 28 1.9 17 3.4 105 3.0 85 3.7 49 1.3
Niger 62 26 1.9 14 3.5 88 3.4 60 4.8 17 2.4
Nigeria 31 32 1.8 22 2.8 101 3.1 82 3.7 27 2.2
Rwanda 46 79 1.2 83 1.0 133 2.7 90 4.2 18 2.3
Senegal 54 27 2.2 14 3.8 49 4.0 39 4.9 21 2.5
South Africa 24 35 1.7 16 3.6 47 4.7 31 5.3 61 1.0
United Republic
␣ ␣ ␣ ␣ ␣ ␣ of Tanzania 11 24 2.1 16 3.3 36 5.6 34 5.0 30 1.4
Uganda 69 46 1.4 41 1.4 131 2.1 111 2.5 38 1.3
Zambia 85 29 2.5 18 3.6 48 3.5 42 3.9 22 3.8
Zimbabwe 41 35 2.1 30 2.3 51 4.1 38 5.0 58 1.2

The Americas
Brazil 24 23 2.4 6 7.9 26 6.5 23 5.0 6 5.3
Chile 15 12 3.7 3 12.3 10 7.1 7 8.3 2 8.0
Colombia 7 25 2.1 10 5.2 39 5.6 29 6.8 6 7.7
Costa Rica 19 7 5.5 3 10.6 10 5.5 8 5.1 2 4.8
Dominican Republic 20 12 3.4 5 9.7 29 6.5 24 6.5 10 4.6
Ecuador 8 18 2.7 11 4.4 58 4.2 45 4.9 25 1.8
Guatemala 53 23 1.9 9 3.5 31 3.5 29 3.3 8 1.8
Honduras 47 15 2.0 7 4.0 32 3.2 26 3.2 11 1.8
Jamaica 4 13 3.4 7 7.2 26 7.5 19 10.0 1 25.1
Mexico 15 16 2.9 5 8.6 23 7.6 19 7.8 4 6.7
Nicaragua 44 16 2.1 6 5.6 32 3.8 26 4.0 8 2.1
Panama 26 9 3.7 4 7.7 14 6.2 14 5.8 5 3.9
Peru 49 16 1.7 6 3.6 37 3.6 30 3.7 15 2.9
Venezuela 12 16 3.0 6 7.6 16 8.9 11 10.8 3 8.7

Eastern Mediterranean
Egypt 8 20 2.5 12 4.1 72 3.2 71 3.5 2 16.9
Pakistan 12 18 2.8 12 4.4 105 2.7 101 2.8 39 1.3
Tunisia 4 25 2.2 14 3.8 79 2.8 61 3.7 10 4.3

Europe
Czech Republic 3 20 2.3 8 6.4 10 17.3 5 29.3 1 31.0
Estonia 6 30 1.8 8 6.3 22 9.3 9 17.5 6 7.5
Kyrgyzstan 19 23 2.1 6 8.0 30 5.7 22 6.1 9 5.1
Poland 7 23 2.2 7 7.8 10 15.7 8 14.4 4 10.9
Romania 18 20 2.3 5 8.4 16 9.9 12 9.2 12 3.9
Slovakia 13 22 2.3 5 9.8 7 11.1 6 11.0 2 7.8
Turkmenistan 5 40 2.2 36 2.4 65 4.2 61 4.0 24 2.2

South-East Asia
India 53 16 2.1 8 3.7 33 4.5 40 4.3 28 2.5
Indonesia 12 23 2.3 17 3.1 62 4.1 53 4.1 82 0.7
Nepal 50 21 2.2 13 3.8 52 4.0 53 4.6 21 3.3
Sri Lanka 4 18 2.7 9 5.7 18 10.8 19 8.7 6 6.9

Western Pacific
China 22 12 3.4 4 11.0 23 5.9 28 6.6 14 3.8
Malaysia 6 18 3.1 10 5.1 13 13.7 10 15.0 13 3.2
Philippines 29 15 2.9 7 6.1 23 5.8 18 5.9 71 0.8
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Annex Table 8  Malaria:  magnitude of the problem by age, sex and WHO Region, estimates for 1998

Both sexes Males Females
0–4 5–14 15–44 45–59 60+ 0–4 5–14 15–44 45–59 60+

Deaths (000)

All Member States 1 110  417  105  40  6  3  376  104  46  7  4

Africa  961  391  85  20  1  1  354  84  25  1  1

The Americas  4  0  0  1  0  0  0  0  1  0  0

Eastern Mediterranean  53  19  5  2  0  0  17  5  3  0  0

Europe  0  0  0  0  0  0  0  0  0  0  0

South-East Asia  73  6  11  14  4  2  4  11  15  4  2

Western Pacific  20  1  4  4  1  1  1  3  3  1  1

Incidence (000)

All Member States 272 925 51 627 23 457 55 786 3 677 2 025 50 847 23 225 56 049 3 854 2 379

Africa 237 647 47 798 19 624 47 923 2 292 1 221 47 132 19 465 48 290 2 441 1 461

The Americas 2 043  121  236  500  111  70  112  218  483  112  80

Eastern Mediterranean 13 693 2 437 1 242 2 841  222  128 2 398 1 226 2 822  227  149

Europe  0  0  0  0  0  0  0  0  0  0  0

South-East Asia 15 791 1 042 1 871 3 627  850  472  994 1 850 3 677  878  529

Western Pacific 3 751  228  483  895  203  134  211  465  777  196  160

DALYs (000)

All Member States 39 267 14 826 3 916 1 322  97  26 13 551 3 870 1 510  114  33

Africa 34 506 13 889 3 151  696  18  5 12 723 3 137  857  24  7

The Americas  130  11  19  32  4  1  10  17  31  4  1

Eastern Mediterranean 1 854  676  192  77  7  1  619  190  82  7  2

Europe  0  0  0  0  0  0  0  0  0  0  0

South-East Asia 2 185  198  417  410  55  14  161  405  444  64  17

Western Pacific  591  52  137  107  15  4  38  121  96  16  6

Annex Table 9  Tobacco:  magnitude of the problem by sex and WHO Region, estimates for 1998

Deaths (000) Both sexes Males Females DALYs (000) Both sexes Males Females

All Member States 4 023 3 241  782 All Member States 49 288 40 037 9 251

Africa 125  112  13 Africa 1 900 1 763  137

The Americas  772  472  300 The Americas 8 867 5 529 3 338

High income  604  342  262 High income 6 603 3 752 2 851

Low and middle income  168  130  38 Low and middle income 2 264 1 777  487

Eastern Mediterranean  182  160  22 Eastern Mediterranean 2 976 2 547 429

Europe 1 273 1 066  207 Europe 17 084 14 396 2 687

High income  538  425  113 High income 5 887 4 654 1 233

Low and middle income  735  641  94 Low and middle income 11 196 9 742 1 454

South-East Asia  580  505  75 South-East Asia 7 439 6 456  983

India  383  332  51 India 5 098 4 415  683

Other low and middle income  197  173  24 Other low and middle income 2 341 2 041  300

Western Pacific 1 093  927  166 Western Pacific 11 022 9 345 1 677

High income  116  88  28 High income 1 274 970  304

China  913  783  130 China 8 991 7 716 1 275

Other low and middle income  64  56  8 Other low and middle income 757  659  98
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Annex Table 10  Tuberculosis: magnitude of the problem by sex and WHO Region, estimates for 1998

Individuals infected with tuberculosis, who are
HIV positive HIV negative

Both sexes Males Females Both sexes Males Females

Deaths (000)

All Member States 365 184 181 1 498 893 605
Africa 305 147 158 209 101 108
The Americas

High income 1 1 0 1 1 0
Low and middle income 13 7 6 53 30 23

Eastern Mediterranean 3 2 1 139 88 51
Europe

High income 3 2 1 7 4 2
Low and middle income 1 1 0 53 44 9

South-East Asia
India 26 18 9 421 281 140
Other low and middle income 9 5 4 261 133 128

Western Pacific
High income 0 0 0 10 7 3
China 3 2 1 259 161 97
Other low and middle income 2 1 1 86 44 42

Incidence (000)

All Member States 619 313 306 7 393 4 420 2 973
Africa 510 246 264 1 047 505 543
The Americas

High income 4 3 1 17 12 6
Low and middle income 22 12 10 378 213 165

Eastern Mediterranean 4 3 2 607 384 223
Europe

High income 8 5 3 72 48 24
Low and middle income 2 2 0 357 295 62

South-East Asia
India 46 31 15 1 794 1 198 596
Other low and middle income 16 8 8 1 146 584 562

Western Pacific
High income 1 0 0 86 57 29
China 5 3 2 1 411 881 530
Other low and middle income 3 2 2 478 243 234

DALYs (000)

All Member States 9 032 4 365 4 667 28 189 16 137 12 052
Africa 7 934 3 719 4 215 5 442 2 551 2 891
The Americas

High income 7 5 2 8 6 2
Low and middle income 302 159 143 1 213 638 575

Eastern Mediterranean 59 37 22 3 188 2 006 1 182
Europe

High income 20 14 6 53 38 15
Low and middle income 18 15 3 853 732 122

South-East Asia
India 476 303 174 7 577 4 815 2 761
Other low and middle income 154 78 75 4 438 2 264  2 174

Western Pacific
High income 2 1 1 80 58 22
China 37 22 15 3 878 2 286 1 592
Other low and middle income 25 13 12 1 459 744 715
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