
assessment of the impacts of climate change on the global burden of dis-
ease (World Health Report, 2002), and a comprehensive review of the
interactions between climate change and health (Climate change and
human health – risks and responses. Geneva, WHO, United Nations
Environment Programme, World Meteorological Organization, 2003). This
assessment and review was based on contributions from over 70 authors,
editors and reviewers worldwide.
Through its regional and country offices and national partners, WHO is
working to ensure that the implications of climate change are made clear
to policy-makers, both in health and in related fields. Guidance is provided
on how to assess vulnerability to climate change and identify adaptation
options through a series of capacity-building workshops, targeted towards
countries in particularly vulnerable regions. These include small-island
developing states, high altitude regions, water-stressed countries such as
the Central Asian Republics, and rapidly developing countries. Activities
focus on both the identification of interventions that bring immediate ben-
efits and on reducing long-term vulnerability to climate change.

Global environmental change – Millennium Ecosystem
Assessment

The Millennium Ecosystem Assessment (MA) is a multi-
agency initiative involving some 1000 scientists, that

provides decision-makers and the public with rel-
evant scientific information on the condition of
ecosystems, the broad consequences of ecosys-
tem change, and options for responses by policy-
makers. Within the framework of this assess-

ment, WHO has coordinated contributions on
health issues to each of the working groups; on con-

ditions and trends, scenarios, responses and subglobal
assessments.The assessment has produced four chapters on

different aspects of the relationship between ecosystem services and
health, and a synthesis report for the health sector. The participation and
technical contributions of WHO help ensure that the assessment fully
reflects the health implications of ecological change, and highlights how
these processes can be managed to protect the health of both humans and
natural ecosystems.

Rio Conventions: biological diversity, climate change 
and desertification
During the last decade the Rio Conventions on Biological Diversity (CBD),
Climate Change (UNFCCC) and Desertification (CCD), and their associat-
ed amendments in the form of “protocols”, focused attention on the
impacts that human activities are having on the planet's natural systems for
maintaining equilibrium and balance. Now, more than ever, pressure is being
placed on natural resources to meet the needs of a rapidly growing world
population, resulting in soil, water and air pollution; deforestation; urbaniza-
tion; widespread introduction of non-native species; and other unsustain-
able practices.These changes have both direct and indirect impacts on cli-
mate, ecosystems and on biodiversity. Some of the biological impacts of
human-induced environmental change have been well documented by
United Nations, governmental and non-governmental groups — as reflect-
ed, for example, in the monitoring of threatened plant, animal and marine
species and rates of deforestation. However, there is growing concern over
the impacts of such global changes on human well-being and health.
Although environmental change or degradation was once perceived as an
issue with local impacts on health — due to the generation of pollution and
waste, scientists are now recognizing that global environmental processes
such as loss of biodiversity, changes in land use, hydrological changes and
ozone depletion generate a range of health impacts that may transcend spe-
cific sites, countries and regions. Many of these linkages have yet to be
explored, yet the impacts on humans are already being felt throughout
much of the world, particularly in the most impoverished areas.
Such global threats require global responses.WHO reports to the secre-
tariats of the Rio Conventions on how biodiversity, climate change and
desertification, separately and jointly, affect health. WHO's input thereby
helps to provide a coherent international response to the diverse threats
posed by global environmental change.
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WIN–WIN ADAPTATION STRATEGIES :
DENGUE FEVER AS A CASE-STUDY

Exposed rubbish receptacles on a beautiful island setting are not merely an eye-
sore for tourists, but also a potentially dangerous breeding ground for the Aedes
aegypti mosquito, the vector for dengue fever. Increased incidence of dengue
fever may indeed be one of the first detectable impacts of climate change on
human health in some regions, as rising global temperatures and changes in rain-
fall patterns increase the abundance of the mosquito vector and accelerate the
development of dengue virus. A simple adaptation strategy to climate change
would involve improved storage, removal and disposal of rubbish or debris
where water may accumulate and mosquitoes can breed. Such strategies, if insti-
tuted systematically, could prevent dengue transmission even under optimal cli-
matic conditions.This would be an example of a “win–win” adaptation strategy
likely to draw political support from diverse social and economic sectors.
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From the air we breathe and the water we drink to the timber that pro-
vides us with materials for fuel and construction, and to fisheries that are
the primary source of animal protein for a large proportion of the world’s
population, the world’s ecosystems are essential to human health and well-
being. Nevertheless, human pressure on such ecosystem “services” is
increasing.The sustainability of many vital ecosystems has been strained on
many fronts, with varying health impacts — some direct, but most indirect
and involving complex ecological mechanisms.These global changes are syn-
ergistic.They constitute a new type of health challenge; one that transcends
the traditional definitions of environmental health issues and that demands
a recognition that the foundations of long-term good health — at the per-
sonal, community and population level — rely on the continued stability of
life-supporting ecosystems (Fig. 1).

I S S U E S

Environmental change and biodiversity
A society’s “natural capital” — its living and nonliving resources — is a key
determinant of its well-being. Population growth and changes in land use, as
well as a variety of other driving forces and pressures, have, however, led to
the degradation and depletion of many such resources.
For instance, fresh water resources have been depleted as a result of devel-
opment around watershed ecosystems, which constitute nature’s own
water filtration systems.This, together with the indiscriminate discharge of
sewage and solid waste into and around water resources, has led to the rise
or resurgence of certain water-borne intestinal diseases. Loss of biodiver-
sity has led to the extinction of never-to-be discovered plant species, with
unknown costs in terms of lost potential for the development of new drugs,
food products and economic resources.

Climate change 
The United Nations Intergovernmental Panel on Climate Change (IPCC) has
reported that there is new and stronger evidence that most of the global
warming observed over the last 50 years is attributable to human activities
and has estimated that average global surface temperature will rise by 1.4 -
5.8°C during this century (Fig. 2).

Fossil fuel consumption and destruction of forests have increased the con-
centration of carbon dioxide (CO2) in the earth’s atmosphere. Emissions of
CO2 and other greenhouse gases contribute to changes in climate trends
that have a direct impact on health in the form of increasingly extreme
weather events, such as floods and heatwaves, as well as having long-term
and indirect consequences, such as an increased incidence of diseases trans-
mitted by water and food, and by vectors, and the threat of malnutrition in
certain regions. A distinct but linked threat is that of stratospheric ozone
depletion. Caused by the release of chlorofluorocarbons and other atmos-
pheric pollutants, ozone depletion has increased human exposure to ultra-
violet radiation, increasing the risk of skin cancers and cataracts.
Greenhouse gases also interact with, and enhance, the process of ozone
depletion.

CHALLENGES : Explaining the trends

Climate change was among the 26 environmental, behavioural and occupa-
tional risk factors evaluated by WHO as part of a comparative assessment
of the causes of global and regional burden of disease for the year 2000.
The findings indicated that climate change may already be causing significant
health effects, principally as a result of small proportional increases in dis-
eases such as diarrhoea and malaria, which already constitute a large bur-
den of disease in developing countries (Table 1).
Although prompt and effective action on greenhouse gas emissions can still
help reduce the long-term health risks posed by climate change, the world
is already committed to significant climate change for many years to come,
due to present-day patterns of consumption, land use and development.
Health impacts from climate change, including increased rates of malaria,
diarrhoea, malnutrition, and deaths and injury from floods, are thus expect-
ed to increase over the coming decades. For example, if greenhouse gas
emissions follow current trends, by 2030 the risk of diarrhoea in some
regions is projected to be approximately 10% higher than in a scenario in
which human action does not alter the global climate.
Although more difficult to measure quantitatively, the impacts of loss of bio-
diversity, and other global environmental changes are also a source of grow-

Malnutrition Diarrhoea Malaria Floods Total Total
DALYs/
million 

population

African region 616 414 860 4 1894 3071.5 

Eastern Mediterranean region 313 291 112 52 768 1586.5

Latin American and
Carribean region 0 17 3 72 92 188.5

South East Asian region 198 640 0 14 2572 1703.5

Western Pacific regiona 0 89 43 37 169 111.4

Developed countriesb 0 0 0 8 8 8.9

World 2847 1460 1018 192 5517 920.3

Total DALYs 137,801 62,451 42,280 figures 1,467,257 239,670
worldwide (2000) unavailable

awithout developed countries.
band cuba

Source: Climate change and human health – risks and responses. Geneva,WHO, UNEP,WMO, 2003.

FIG. 2.VARIATIONS IN THE EARTH'S AVERAGE SURFACE TEMPERATURE DURING THE PAST 20 000 YEARS

Source: Climate change and human health – risks and responses. Geneva,WHO,
UNEP,WMO, 2003.
DALYs/ = Disability Adjusted Life Years

TABLE 1. CLIMATE CHANGE MAY BE CAUSING EXCESS DISEASE BURDEN

(ATTRIBUTABLE BURDENS EXPRESSED AS THOUSANDS OF DALYS)

ing concern among many natural scientists. Human interventions are alter-
ing the capacity of ecosystems to provide many of the natural goods that
are critical to health and well-being (e.g. fresh water, food and pharmaceu-
tical products) and services (e.g. purification of air, water and soil, and
sequestration of pollutants).

G O A L S

WHO addresses the health impacts of global environmental change with-
in the framework of its mission and mandate to address the environmen-
tal determinants of health overall.As the United Nations institution most
directly concerned with the health impacts of global environmental
change, WHO supports the inclusion of health considerations in related
global conventions and programmes. In addition,WHO acts to:

• inform Ministries of Health and the health sector in general, about cur-
rent knowledge related to global environmental changes and their health
impacts;

• promote assessment of vulnerability to climate change, assessment of
the effects on health of climate change, and assessment of adaptation
options in the health sector; and

• provide capacity building support to Member States as requested.

WHO's work includes three main thematic areas: climate change and
health; Biodiversity and the Millennium Ecosystem Assessment; and the Rio
Conventions.The activities of WHO in each of these areas are described
below.

Climate change and health 
Global climate change is an unusually complex environmental health haz-
ard. WHO provides information on the many linkages between climate
variability and health, and reviews of the threats posed by human-induced
climate change. In this capacity, WHO coordinated the first quantitative

1 United Nations Intergovernmental Panel on Climate Change (IPCC). Third assessment report. Geneva, IPCC, 2001.

Source: Climate Change and Human Health - Risks and Responses.
Geneva,WHO/UNEP,WMO 2003

FIG. 1. INTERLINKAGES AND IMPACTS OF GLOBAL ENVIRONMENTAL CHANGE ON HUMAN HEALTH
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