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PREFACE

This book is intended to be used as a textbook at the university level. It is basic
and interdisciplinary in its approach, in recognition of the wide variety of pro-
fessional groups for whom training in environmental health is desirable. The text
is only one component of a “teaching kit” in environmental health; a Teacher’s
Guide, with a variety of interactive exercises, and a chart book of tables and
graphs, ready for transparency projection, supplement the text (available from
EHG, WHO, 1211 Geneva, Switzerland, Fax: +41-22-7914123, email:pfistera@
who.ch; www.who.int/[search the Environment program]).

The target groups for the book include university students in public health,
medicine, nursing, other health professions, engineering, environmental science,
management, and others needing a basic introduction to environmental health
(including students interested in environmental law, geography, urban planning
and social work). The book and the teaching kit can be used in courses to form
a component of a traditional program at university level, or in stand-alone courses
for in-service training of government agency staff, industry professionals and
managers, and interested people in non-governmental organizations or commu-
nity groups.

The textbook is divided into 12 chapters, each with defined objectives. The
first section, Chapters 1-4, introduces the concepts and methods applied in en-
vironmental health. Chapter 1 is an overview of the macro-level influences on
health, touching on various social science disciplines. Chapter 2 describes the na-
ture of environmental health hazards, introducing toxicology, microbiology,
health physics, injury analysis, and psychosocial concepts. Chapter 3 lays out the
basic approach to risk assessment and includes a discussion of epidemiological
methods. Chapter 4 outlines the principles of risk management. The second sec-
tion organizes the discussion by route of exposure. Chapter 5 addresses air qual-
ity; Chapter 6 water and sanitation; and Chapter 7 food and agricultural issues.
The third section is sustainable development: Chapter 8—settlements and ur-
banisation, Chapter 9—-energy, Chapter 10-industry, and Chapter 11-global con-
cerns. Chapter 12 ties the course together focusing on ethical issues and the con-
crete application of the course material.

Thus the book can form the basis of a full semester course or its equivalent.
While it is meant to be a “primer,” extensive referencing to other publications
should allow as comprehensive a coverage of any topic as the educational set-
ting requires.
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The problem solving exercises in the Teacher’s Guide can be used to adjust
the level of complexity of the course for individual students or the class as a
whole. In interdisciplinary classes, for example, the teacher may require more
in-depth research from students in the areas of their own disciplines compared
to others in different disciplines, who would in turn focus on areas of their own
expertise. This permits each student to achieve a maximum learning experience
while contributing optimally to the group. It also simulates the real world sce-
nario in which professionals in different disciplines are expected to understand
each other, while depending on each other for the more complex details.

The text and teaching kit are part of a sustained effort by WHO, UNEP,
UNESCO, and CRE to promote strengthened teaching in environmental health
for a wide variety of students at university level.

Winnipeg, Manitoba, Canada AY.
Auckland, New Zealand TK.
Preface
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INTRODUCTION

LEARNING OBJECTIVES

After studying this chapter you will be able to do the following:

e explain the basic relationship between environmental factors and health,
and how the interrelationship between economic development, the envi-
ronment, and health can be seen in an ecosystem framework

e interpret environmental health in historical context with respect to changes
in technology, economic development, and social organization

e describe the basic requirements for a healthy environment

e discuss the importance of the workplace to environmental health

 explain the basic issues and concerns with respect to methods of measur-
ing environmental quality, exposure, and health effects

e describe the larger socioeconomic issues affecting environmental health
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BIRTH, LIFE, DEATH, AND THE ENVIRONMENT

When human beings first appeared in the world, their maximum life expectancy
is believed to have been around 30 or 40 years. Due to the hostile environment
in which they lived, they had a short life expectancy compared to that which
characterizes most societies today. Still, it was long enough for them to have chil-
dren and to establish themselves as the species most capable of modifying their
environment for better or worse.

To survive, the first humans had to cope with the following:

» the constant search for sufficient food and drinking water while avoiding plants
that contained natural toxins (like poisonous toadstools) or rancid infected
meat

e infections and parasites that spread from person to person or animal to per-
son, often through food, drinking water, or insect vectors

e injuries from falls, fires, and animal attacks

e cold and hot temperatures, rain, snow, natural disasters, and other adverse
conditions.

These health hazards all occurred in the natural environment. In some soci-
eties the “traditional hazards” listed above still dominate environmental health
concerns. However, as human beings brought these hazards under control in
some regions, “modern hazards” caused by technological and industrial devel-
opment took over as the primary threat to health and well-being.

Over the last few decades, life expectancy has increased significantly in most
countries, as examples of survival curves show (Fig. 1.1). Some investigators say
that this is largely due to improvements made in the living environment. Oth-
ers say that improvements in nutrition are an essential reason for longer lives.
Still others say that the changes could not have happened without improved
medical diagnosis and treatment of illnesses. All of these statements are proba-
bly correct. Progress in health has gone hand in hand with improvements in en-
vironmental quality, nutrition, and medical care. People who are sick now are
more likely to survive because of improved medical care, and the much greater
number who are healthy at any given time are likely to stay healthy and fit be-
cause of improved nutrition and control of environmental health hazards. Pro-
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Figure 1.1 Survival curves, 1955-2025. From WHO, 1998a, with permission.

jections of survival and world population through to year 2025 indicate a con-
tinual improvement of life expectancy (Fig. 1.1).

Environmental health science is essentially about two things: hazards in the
environment, their effects on health, and the variations in sensitivity to expo-
sures within populations; and the development of effective means to protect
against hazards in the environment. This book will describe the major environ-
mental hazards that can affect health, show how these hazards can be assessed,
and demonstrate how the resulting adverse health effects can be reduced or
avoided. The roles of various professionals in protecting health will be explored
and the fundamental principles that all environmental health professionals need
to understand, regardless of where they work, will be described.

HEALTH AND THE ENVIRONMENT

An Ecosystem Perspective

The term ecosystem, coined in the 1930s, can be defined as a system of dynamic
interdependent relationships among living organisms and their physical envi-
ronment. It is a bounded entity that has acquired self-stabilizing mechanisms and
an internal balance that has been evolving over the course of centuries. Within
a stable ecosystem one species does not eliminate another; otherwise the food
supply of the predator species would disappear. Stable and balanced ecosystems
will survive longest. An ecosystem cannot sustain massive amounts of materials
and energy being consumed by one species without depriving other species and
eventually endangering the viability of the entire ecosystem. Similarly, an ecosys-
tem’s capacity to absorb wastes and to replenish soil and fresh water is not lim-
itless. At some point an external load can overwhelm the ecosystem’s balance,
resulting in rapid change or a collapse of the ecosystem. Just as the concept of
homeostasis (the body system’s capability to function in a coordinated way to
ensure the constancy of its internal environment) is now generally understood

INTRODUCTION



BOX 1.1
The Gaia Hypothesis

James Lovelock, a British atmospheric scientist, advanced the hypothesis that the
earth and all its components (including the geosphere and the water, gas, nutrients,
energy cycles, and all living organisms) constitute a global homeostatic mechanism
that ensures constancy of the environment. This hypothesis is known as the Gaia
hypothesis, as the word Gaia comes from the Greek goddess Mother Earth. Lovelock
contends that the global biosphere acts in a self-regulating manner, using feedback
mechanisms to counter externally imposed disturbances. For example, the heat out-
put of the sun has increased by about 30% since our planet was formed. Yet the
earth has maintained a relatively constant temperature. This is believed to be due
to the increased solar energy stimulating an increase in photosynthesis, which re-
duces carbon dioxide levels in the atmosphere. This in turn reduces the “green-
house” capacity of the atmosphere, causing it to cool and thereby compensate for
more heat from the sun. Similarly, the Gaia hypothesis suggests that oxygen has
accumulated in the atmosphere to a level that is optimal for biological life on Earth,
reflecting the balance of positive and negative feedback from the variety of inter-
dependent living organisms. These changes have taken place very slowly over thou-
sands or millions of years, while the currently debated increase in greenhouse gases
has taken place in a few decades.

The controversy surrounding the Gaia hypothesis is due in part to the fact that
it cannot be scientifically tested. Additionally, the hypothesis is seen by some in-
vestigators to imply that nature acts in a purposeful manner, a concept that does
not fit comfortably with the mechanistic view of the world that prevails in con-
temporary Western civilization. Nonetheless, the Gaia hypothesis has stimulated
awareness of the interdependencies within ecosystems and the balance of nature,
which, within limits, serve to sustain the planet’s life support systems. It has also
provided a powerful vision or analogy for treating the Earth with the same respect
one would show a mother.

Source: Lovelock, 1988; see also McMichael, 1993.

and accepted, these complex, compensating mechanisms seem to apply to ecosys-
tems as well (see Box 1.1).

Definitions of Health and Environment

In the Constitution of the World Health Organization, kealth is defined as “a state
of complete physical, mental and social well-being and not merely the absence of
disease or infirmity” (WHO, 1948). This is the most commonly quoted modern de-
finition of health. The concepts of disease, disability, and death tend to be much
easier for health professionals to address than this idealistic concept of health. As
a result, health sciences have largely been disease sciences since they focus on treat-
ing illness or injury rather than enhancing health. In some languages (e.g., Swedish)
distinct terms for sick care and health care are in common usage, but unfortu-
nately, this difference is not articulated in the English language.

Basic Environmental Health



Similarly inclusive definitions of environment in the context of health have
been proposed. Last (1995) defined environment as “[All] that which is external
to the individual human host. [It] can be divided into physical, biological, so-
cial, cultural, any or all of which can influence health status in populations.”
This definition is based on the notion that a person’s health is basically deter-
mined by genetics and the environment. From the parents of an individual
come genetic factors (genes), consisting of the DNA in each body cell. The genes
existed when the embryo was first formed and do not generally change during
the course of one’s life. If a gene does change (as in the case of a mutation),
it may lead to loss of function, cell death, and occasionally to cancer, as a re-
sult of very specific mutations. Some studies have suggested that genes provide
a built in “clock of self-destruction,” as the body can only function properly for
a limited time. The limit for most individuals is within the range of 70 to 100
years. An individual’s genetic material is one of the major factors that deter-
mines how he or she is affected by environmental exposure. While everybody
will have problems if subjected to high enough exposures to an environmen-
tal hazard, some people are affected at lower exposures because they have pre-
existing or concomitant risk factors or conditions, and some people are affected
at quite low exposures because of an inherited susceptibility (Jedrychowski and
Krzyzanowski, 1995).

Poverty, poor living and working conditions, and lack of education have been
repeatedly identified as major impediments to health. Over the years it has be-
come clear that substantial improvements in health cannot be achieved without
improvements in social and economic conditions. Providing relevant health ser-
vices in the context of these conditions is addressed in the Health for All policy
of the World Health Organization (WHO), established at a conference in Alma
Ata in 1978. The final declaration stated that a goal of governments, interna-
tional organizations, and the world community should be “the attainment by all
people of the world by the year 2000 of a level of health that will permit them
to lead a socially and economically productive life.” It was explicitly noted that
this could be attained only through a fuller and better use of the world’s re-
sources: “Health is only possible where resources are available to meet human
needs and where the living and working environment is protected from life-
threatening and health-threatening pollutants, pathogens and physical hazards”
(WHO, 1992a).

Environmental pollution and degradation have a huge impact on people’s
lives. Every year hundreds of millions of people suffer from respiratory and other
diseases associated with indoor and outdoor air pollution. Hundreds of millions
of people are exposed to unnecessary physical and chemical hazards in the work-
place and living environment. Half a million die as a result of road accidents.
Four million infants and children die every year from diarrheal diseases, largely
as a result of contaminated food or water. Hundreds of millions of people suffer
from debilitating intestinal parasites. Two million people die from malaria every
year while 267 million are ill with it at any given time. Three million people die
each year from tuberculosis and 20 million are actively ill with it. Hundreds of
millions suffer from poor nutrition. Almost all of these health problems could be
prevented (WHO 1992a).

INTRODUCTION



As noted in the book Our Planet, Our Health (WHO, 1992a), the responsibil-
ity for protecting and promoting good health extends to all groups in society. No
longer is good health the responsibility of only traditional health care profes-
sionals, such as doctors, nurses, sanitary engineers, and safety officers, who seek
to cure disease, care for the sick, remove pathogens, and reduce injuries. Human
well-being is now clearly the responsibility of planners, architects, teachers, em-
ployers, industrial managers, and all others who influence the physical or social
environment. That is why this book is geared for teaching people in many pro-
fessions. Naturally, health professionals have a special role in environmental
health, but they need to work with all groups in society to promote good health.
The ability to work in teams and adopt a transdisciplinary approach is key to be-
ing able to solve environmental health problems (Somervile and Rapport, 2000).

Human Interaction with the Environment

Human health ultimately depends on a society’s capacity to manage the inter-
action between human activities and the physical, chemical, and biological en-
vironments (Fig. 1.2). It must do this in ways that safeguard and promote hu-
man health, while at the same time protecting the integrity of the natural systems
on which a healthy environment depends. The physical and biological environ-
ments include everything from the immediate home and work environments to
regional, national, and global environments. This includes maintaining a stable
climate and continued availability of safe environmental resources (soil, fresh
water, clean air). It also includes continued functioning of the natural systems
that receive the waste produced by human societies without exposing people to
pathogens and toxic substances and without compromising the well-being of fu-
ture generations.

The idea of an inextricable link between human health and the environment
has long been recognized. Over 100 years ago, Chief Seattle, an indigenous leader

The scale and nature of human activities

(agricultural, industrial, and energy production, the use
and management of water and wastes; urbanization; the
distribution of income and assets within and between
countries; the quality of health services; and the extent
of protection of the living, working, and natural

environment)

HEALTH

ettt W

Physical and chemical environment Biological environment

(air, water, food and soil chemical composi- w— (type and distribution of pathogens
tion including radiation; climate including > and vectors, as well as their habitats)
temperature, humidity, precipitation, and

seasonal changes)

Figure 1.2 Interaction between human activities and the physical, chemical, and biological en-
vironments. Adapted from WHO, 1992a, with permission.
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