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Message from the Director-General

meeting the needs of people, their health, their well-being, their lives and the

environment on which they depend. The basic human need for a safe environ-
ment — one which provides clean water, and adequate food and shelter, and in
which different people can live together in peace — is the same for all of us. Five
years have passed since the Earth Summit and numerous initiatives have been
launched at local, national and global level to highlight the need for health-and-
environment action. So it is timely to start the analysis of how we are doing as a
community of peoples in terms of meeting this need, how development can pro-
vide resources for health protection, but also how such development can threaten
health through degradation of natural resources. This analysis should highlight
problems, but also give examples of solutions that will bring us closer to sustain-
able development. The dreams and aspirations of a healthy future for the next gen-
eration can be accomplished only if we use our current knowledge wisely and take
action in solidarity.

This book focuses on the health of girls and boys, women and men, many of
whom are struggling to survive and live an acceptable life in a hostile environment.
Each day the world has to accommodate yet more people. On average three per-
sons are added to the global population each second, which translates into an aver-
age of 90 million more people every year. Population growth in itself creates great
difficulties in providing the water, food and shelter that are required for health,
especially since most population growth takes place in developing countries where
resources are already insufficient. Moreover, unsustainable consumption in the

The Earth Summit in Rio de Janeiro in 1992 stressed that development is about

most affluent countries means that the world’s non-renewable resources are
becoming rapidly depleted. Thus the life-supporting global environment is increas-
ingly subject to stresses such as climate change, loss of biodiversity, desertification
and deforestation. The call for sustainable development at the Earth Summit drew
the world’s attention to environmental issues such as these that are of profound
importance for the health of this generation and future generations.

It has probably taken you about two minutes to read this section from the
beginning. While you were doing so, 260 girls were born and 264 boys, most of
them in developing countries. Those fortunate enough to have been born in devel-
oped countries can expect to enjoy a healthy childhood and to live for more than
70 years. But many of those born in developing countries will suffer from a vari-
ety of childhood diseases and will not live to see even their fifth birthday. Within
each country, the poor and underprivileged are also experiencing the worst health
conditions. Inequities of this kind must be addressed by communities and govern-
ments, both at local and national level.

Health professionals must press for adequate programmes and resources, join
forces with their counterparts in the environmental sector, and establish health-
and-environment concerns as a prime element in sustainable development pro-



grammes. On a broader basis, wide participation on the part of all sectors in the
community must be ensured if solutions and strategies that achieve sustained
improvements in health are to be formulated and implemented. Furthermore, to
secure the greatest gains, the current and future needs of people, particularly the
poor and vulnerable, must be focused upon. By describing environmental health
problems around the world, and some potential solutions for them, this book
offers ways to protect and maintain health for the benefit of all.

Hiroshi Nakajima, M.D., Ph.D
Director-General
World Health Organization



About this Book

ive years have passed since the Earth Summit, the important United Nations

Conference on Environment and Development which took place in Rio de

Janeiro. A milestone has thus been reached on the path towards sustainable
development. However, new directions in development can take years, if not
decades, to gain a foothold. We have therefore chosen to analyse trends pertaining
to health-and-environment issues from the early 1970s — the era of the first
United Nations Conference on the Human Environment, held in Stockholm — up
to the present, and to make projections from the present until the year 2020. In so
doing we are able to provide a fifty-year perspective on health and environment
within the context of social and economic development.

Specifically, this book demonstrates that environmental quality is crucial for
human health. It does this in two ways: by describing the adverse health effects of
environmental hazards and by showing, conversely, how a sound environment can
support or “enable” health. In showing trends over time and presenting projections
for the future it underscores newly emerging environmental health problems and
indicates the type of local and national monitoring and assessment that would
improve environmental health management.

The book’s intended audience consists of decision-makers, community leaders,
scientists and professionals in governmental and nongovernmental organizations
who are interested in development issues. It is hoped that this book will inspire
professionals working in a variety of development sectors — such as agriculture,
industry, environment, aid and planning — and health professionals who wish to
become more aware of environmental health issues.

The concept of the environmental cause-and-effect framework provides the
book’s structure. The first chapter explains the framework and introduces key issues
discussed in this book. The basic driving forces behind environmental health prob-
lems, such as population growth, economic development and non-sustainable con-
sumption, need to be addressed if we are to secure a healthy environment and sus-
tainable development. Human activities lead to pressures on the environment from
sewage, solid waste and pollution, that may eventually affect the quality or state of
the environment. If exposed to unhealthy environmental conditions, people may
experience health effects.

This framework accords with the way in which environmental health scientists
have begun to extend their investigation of the environmental causes of ill health
beyond the traditional focus on localized hazards to human health. This is because
it is becoming increasingly accepted that many of those local hazards are the
“downstream” products of large-scale environmental pollution and degradation
that are linked to human-induced stresses driven by population growth, econom-
ic development and technological forces. Consequently, it is becoming evident that
promotion and protection of human health may be undertaken more cost-effec-
tively by implementing measures that limit “upstream” damage to the environ-



ment, even though such measures may take some time to yield results.
Nevertheless, interventions to control individual exposures to the more down-
stream hazards may still be preferable if adverse health consequences arising from
existing environmental degradation are acute. But in many cases, both approaches
will be needed.

The chapters in this book reflect this holistic way of thinking by following the
steps of the health-and-environment cause-and-effect framework shown schemat-
ically in Fig. 1.3 (see page 9). A more detailed account of this rationale can be
found in Chapter 1.

This book is a contribution by WHO to the five-year follow-up to the Earth
Summit. This anniversary provides an opportunity to assess the impact made by
environmental health activities at local, national and global level during this peri-
od. The book systematically brings together quantitative data on health-and-envi-
ronment linkages at the global level, with examples from regions and countries.
Health-and-environment linkages were described in the 1972 WHO report, Health
hazards of the human environment, and in the 1992 WHO report, Our planet, our health, but
new information and new ways of considering health and environment issues have
emerged, and form the basis of this book.

The programmes on Health and Environment at WHO had the main responsi-
bility for the preparation of this book. Many other programmes at WHO head-
quarters and Regional Offices contributed text and illustrations. The report could
not have been completed without the major efforts of a number of WHO staff
members and key consultants. Special thanks are due also to the members of the
Director-General’s Council on the Earth Summit Action Programme for Health and
Environment for their input.
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AAMA American Automobile Manufacturers Association

AIDS acquired immunodeficiency syndrome

ARI acute respiratory infections

ATSDR (US) Agency for Toxic Substances and Disease Registry

BMJ British medical journal

BSE bovine spongiform encephalopathy

CDC Centers for Disease Control and Prevention (USA)

CEC chlorofluorocarbon

CHD coronary heart disease

COPD chronic obstructive pulmonary disease

CSD (UN) Commission on Sustainable Development
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DAC Development Assistance Committee
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DHHS (US) Department of Health and Human Services

EC European Commission
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ECETOC European Chemical Industry Ecology and Toxicology Centre

ECLAC (UN) Economic Commission for Latin America and the Caribbean

EEA European Environment Agency

EEC European Economic Community

EIA environmental impact assessment

EME established market economies

ETS environmental tobacco smoke

EU European Union

FAO Food and Agriculture Organization of the United Nations

FSE former socialist economies of Europe

GATT General Agreement on Tariffs and Trade

GDP gross domestic product

GEMS Global Environment Monitoring System (UNEP/WHO)

GIS geographic information system

GHG greenhouse gas

GDP gross domestic product

GNP gross national product

HCFC Hydrofluorocarbon

HDI human development index

HFC halogenated fluorocarbon

HICARE Hiroshima International Council for the Health Care of the
Radiation-exposed

HIV human immunodeficiency virus

IAEA International Atomic Energy Agency

IARC International Agency for Research on Cancer
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ICRP
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IPCC
IPCS

IPHECA

IQ
ISIC
ISRIC
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JAMA
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MVA
NCRP
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NEHAP
NGO
NIOSH
NRC
NT
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ODA
OECD
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Oxfam
NT
PAHO
PEEM

PIC
POP
SCOPE
SDI
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International Chamber of Commerce

International Council for Local Environmental Initiatives
International Commission on Non-Ionizing Radiation Protection
International Commission on Radiological Protection
International Development Research Centre (Canada)
International Environmental Technology Centre (UNEP)
International Fund for Agricultural Development
Intergovernmental Forum on Chemical Safety

International Institute for Applied Systems Analysis
International Lake Environment Committee

International Labour Organisation

International Maritime Organization

infant mortality rate

International Clinical Epidemiology Network
Inter-Organization Programme for the Sound Management of
Chemicals

Intergovernmental Panel on Climate Change

International Programme on Chemical Safety (UNEP, ILO and
WHO)

International Programme on the Health Effects of the Chernobyl
Accident

intelligence quotient

International Standard Industry Classification

International Soil Reference Information Centre

Latin America and the Caribbean

Journal of the American Medical Association

liquefied petroleum gas

Monitoring and Assessment Research Centre (UK)
multilateral environmental agreement

Middle Eastern Crescent

manufacturing value added

National Council on Radiation Protection and Measurements
(USA)

national environmental action plan

national environmental health action plan

nongovernmental organization

National Institute for Occupational Safety and Health (USA)
National Research Council (USA)

neonatal tetanus

other Asia and islands

official development assistance

Organisation for Economic Co-operation and Development
oral rehydration therapy

Oxford Committee for Famine Relief

neonatal tetanus

Pan American Health Organization

Panel of Experts on Environmental Management for Vector Control
(WHO/FAO/UNEP/UNCHS)

prior informed consent

persistent organic pollutant

Scientific Committee on Problems of the Environment
sustainable development indicator

Swedish International Development Cooperation Agency
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SSI
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UN
UNCED
UNCHS
UNCTAD
UNDP
UNEP
UNESCO
UNFPA
UNHCR
UNICEF
UNICRI
UNIDO
UNITAR
USDA
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USEPA
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WARDA
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WMO
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sub-Saharan Africa
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tetanus toxoid

United Nations

United Nations Conference on Environment and Development
United Nations Centre for Human Settlements (HABITAT)
United Nations Conference on Trade and Development

United Nations Development Programme

United Nations Environment Programme

United Nations Educational, Scientific and Cultural Organization
United Nations Population Fund

Office of the United Nations High Commissioner for Refugees
United Nations Children’s Fund

United Nations International Crime and Justice Research Institute
United Nations Industrial Development Organization

United Nations Institute for Training and Research

United States Department of Agriculture

United Nations Scientific Committee on the Effects of Atomic
Radiation

United States Environmental Protection Agency

ultraviolet radiation

West African Rice Development Association
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World Business Council for Sustainable Development

World Commission on Environment and Development

World Health Organization

World Health Report

World Meteorological Organization

World Resources Institute

Water Supply and Sanitation Collaborative Council

World Trade Organization

years of life lost



Chemical abbreviations

Cd
CEC
Cly
CH4
CO
CO2
CS2
DDT

F

HC
HCB
HCFC
HCHO
HCl
HF
Hg
HNO3
H2S
MeHg

NH;3
NO,
NOx
N20O
(OX]
PAH
Pb
PCB
PCDD
PCDF
PM1o
POP
Ra
Rn
R-SH
RSP
SiF4
SOy
SO3
SPM
vOC

cadmium

chlorofluorocarbon

chlorine

methane

carbon monoxide

carbon dioxide

carbon disulfide
dichlorodiphenyltrichloroethane
fluorides

fluorine

hydrocarbon
hexachlorobenzene
hydrochlorofluorocarbon
formaldehyde

hydrochloric acid

hydrofluoric acid

mercury

nitric acid

hydrogen sulfide

methyl mercury

manganese

ammonia

nitrogen dioxide

nitrogen oxides

nitrous oxide

ozone

polynuclear aromatic hydrocarbon
lead

polychlorinated biphenyl
polychlorinated dibenzo-p-dioxin
polychlorinated dibenzo-p-furan
particulate matter with an aerodynamic diameter of less than 10 pm
persistent organic pollutant
radium

radon

mercaptan

respirable suspended particulate
silicon fluoride

sulfur dioxide

sulfur trioxide

suspended particulate matter
volatile organic compounds



Units of Measurements

billion one thousand million

centi (c) 10-2

DU Dobson unit (2.69 x 10!° molecules/cm?)
exa (E) 108

giga (G) 10°

kilo (k) 103

mega (M)  10°
milli (m) 103

micro p 1076
nano (n) 10-°
atm-cm atmospheres/centimetres
Bq becquerel
g gram

Gy gray

ha hectare
hr hour

J joule

1 litre

m metre

Sv sievert
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