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Prologue

At the beginning of the 21st century, our Region’s health report card is mixed.
On the plus side, the countries of the Americas have made clear gains in
“Health for All"” goals. Infant mortality rates are lower, for example, and this,
in turn, has helped to add six years to life expectancy at birth in the last two
decades. On the other hand, these gains have not been evenly attained
throughout the Region, and some countries, as well as some areas and popu-
lation groups within countries, have been deprived of these benefits. The fast
pace of aging and urbanization has resulted in an exponential rise in chronic
noncommunicable diseases, adding to the yet unsolved toll in death and dis-
ability wrought by communicable diseases, especially among the poor.

Already, noncommunicable diseases are the leading cause of disability and pre-
mature mortality in the vast majority of countries of the Americas. If projections
hold, chronic degenerative diseases, lifestyle-related diseases, and violence will
continue to take up an increasingly greater share of death and suffering, im-
pairing the quality of life among the peoples of the Americas. They will also
overtax health services and drive up health care costs. The good news is that
many of these diseases and conditions can be prevented. At the very least, their
development can be delayed or slowed, their severity mitigated. Because many
of their determinants and risk factors respond to behavior change, health pro-
motion holds the key in this battle.

Throughout its 100 years of work in and for health with the countries of the
Americas, the Pan American Health Organization (PAHO) has championed the
prevention of disease and the enhancement of health. Following the “Ottawa
Charter for Health Promotion” issued by the First International Conference on
Health Promotion in 1986, PAHO's health promotion efforts focused and gath-
ered momentum. Since then, the Organization has worked with its Member
States to fulfill the Charter’s health promotion tenets, pursuing efforts that have
included the fostering of healthy public policies, creation of supportive environ-
ments, strengthening of community actions, and development of personal skills.
The book that you hold in your hands is PAHO's latest contribution to its overall
health promotion effort.

The Handbook blends proven disease prevention practices and behavioral sci-
ence principles into a one-of-a-kind, hands-on manual. Its pages spell out how
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to think about developing effective health promotion/disease prevention pro-
grams and how to carry them out so that they yield the best possible results.
The book explores the causes of morbidity, disability, and premature mortality
for each stage in the life cycle—from infancy to the elder years. The Handbook
also looks at the protective and risk factors for each of the leading forms of
death and disability, and recommends easily implemented, practical preventive
interventions.

Health professionals battling to “add years to life and life to years” will find
Building Better Health: A Handbook of Behavioral Change an invaluable tool in
their work. In addition, national, provincial, and local health authorities will find
it useful in planning health promotion programs. We hope that it also will be-
come a popular textbook for teaching and training new generations of health
workers.

We are grateful to the author, Dr. C. David Jenkins, a well-known professor of

psychiatry, epidemiology, and preventive medicine and community health for
partnering with PAHO to issue this important and useful work.

Dr. Mirta Roses Periago
Director

BUILDING BETTER HEALTH



Preface

Dear Reader:
Welcome to Building Better Health: A Handbook of Behavioral Change.

Today, the nations of the world devote huge sums of money to “health care.”
Sadly, about 98% of these budgets are actually spent on “disease care” and
only about 1% or 2% on genuine care of health. In contrast, this Handbook
devotes itself fully to health care, defined as improving and maintaining good
health—which consists of feeling well and functioning well, physically, men-
tally and interpersonally; as well as having a high likelihood of continuing to
live healthfully in the future.

The highway to “Health for All” for the 21st Century will be constructed by ac-
tivating within communities already proven methods for advancing health and
preventing disease and disability. The science is known, now its utilization must
spread. Most of the programs we present are low technology, but people-
intensive. Hence, they are sustainable even where financial resources are limited.

This book has been written by many people: those who have asked “What if?”
and “Why not?”; those whose words and data | have read; and especially
those in many parts of the world, in high and low places, to whom | have lis-
tened carefully over the years. Actually, these thoughtful people are much like
you who read this Handbook. And | sincerely thank them. My task has been
like that of a chef—to take these rich ingredients and blend them in a way that
is appealing, nourishing, and energizing.

This Handbook was written for many kinds of persons, in many different coun-
tries, professions, and community niches. You may be a health worker in the
countryside, a physician in a health clinic, a visiting nurse, a student in the
health professions, someone updating their knowledge of community prob-
lems, a school teacher, a town council member, a dedicated parent, or some-
one else beyond my imagination. In any case, if you read this book, you are a
student and a seeker. | am both of those, so we should get along well.

The Handbook covers many topics. I'm not an expert in most of them, but I've
compared multiple resources and tried to select the better-validated and more
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practical wheat from acres and hectares of chaff. Expert reviewers have
checked over each chapter, and | express my appreciation to all of them here.
I am responsible for whatever errors may remain. You will find that reading the
Handbook is different from reading a medical or public health textbook. I've
tried to keep it fresh, personal, concrete, motivating, and sometimes even prod-
ding. Comprehensive indexing makes the Handbook easier to use.

So, please—enjoy! Compare your ideas with those presented here, find new
directions, see what actions can address the needs of the people around you.
Be captured by a sense of urgency and an assurance that you can start this
journey to a healthier world. Bring others with you to prevent disease and build
health by means of behavioral and social changes.

The sands of the Twenty-First Century await our footprints. . . .

Respectfully yours,

C. David Jenkins, Ph.D.

BUILDING BETTER HEALTH



Acknowledgments

The author extends deep appreciation:

To stimulating and enabling mentors: John C. Cassel, MB, BCH; Irene
Case Sherman, MD, Ph.D.; Stephen J. Zyzanski, Ph.D., Robert M. Rose,
MD, Don W. Micks, Sc.D., and others at Universities and health agencies.

To everyday mentors in Chicago and Boston ghettos, in Suriname rain-
forests, in the South Yemen desert, and to patients in public health
and medical clinics.

To the professors and practitioners who each reviewed parts of this
Handbook: Seymour T. Barnes, B.J. Campbell, Neva T. Edens, Adam O.
Goldstein, Berton H. Kaplan, George A. Kaplan, Ernest N. Kraybill,
Robert Haggerty, William R. Harlan, Irving F. Hoffman, Barbara S. Hulka,
David J. Lee, Itzhak Levav, Lewis Margolis, Kyriakos Markides, Cynthia
Rosengard, Ross J. Simpson, Beat Steiner, T. Scott Stroup, and Stephen
Zyzanski.

To Diane K. Godwin, for diligent work and solid advice on the many
revisions of the manuscript.

And, especially to my wife, Perry, for her editorial help and for sus-
taining me during five years of work on this book.

C. David Jenkins, Ph.D.

ACKNOWLEDGMENTS




PART 1.

LAYING THE
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1. General Principles of Health
Promotion and Disease
Prevention

The scientific engines of the 20th century powered a revolution in biomedical
sciences. These advances delivered deeper understanding of the dynamics of bi-
ological processes, amazing new pharmaceuticals, and space-age techniques for
visualizing and treating problems deep inside the body. They have remedied
many kinds of diseases and injuries for millions of people—but they have left
the remaining billions with most of the same scourges their grandparents suf-
fered 100 years ago.

The 21st century cries out for a new dimension of revolution, one that is not
expressed mainly in organic chemistry, or in subcellular messengers, or in ge-
nomics. Rather, it will be expressed in the expectations, overriding goals,
actions, and commitments of individuals, families, communities, and nations.
No group of people, no matter how privileged and protected, can feel smugly
safe and immune from the biopsychosocial epidemics of suffering that roam

unchecked through the majority of the neighborhoods in this global village.

The new health revolution must carry the most potent advances in our scien-
tific framework of knowledge to the people and places where they can make the
difference between life and death. Only then can the possibility of “health for

all” see its sunrise.
HUMAN AND ECONOMIC VALUES OF PREVENTION

Health is the first and most important form of wealth. Health—the physical,
mental, and social health of an entire population—is a nation’s fundamental
natural resource. If it is ignored or wasted, farms will wither, mines will close,
factory engines will slow their production, families will break up, and children’s
laughter will no longer sing throughout the community. If health becomes only
the province of the wealthy, that nation has an ominous future. The poor will
struggle for equity, and even the wealthy, feeling isolated or disabled or in fear,
will stop enjoying their riches.

Health is the essential foundation that supports and nurtures growth, learning,

personal well being, social fulfillment, enrichment of others, economic produc-
tion, and constructive citizenship. Cost-benefit research has become a popular
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Health is the essential foundation means to evaluate both medical treatment and

that supports and nurtures growth preventive medicine, with the units of measure-

. . . ment usually being drawn from the monetary
learning, personal well being, social

) . system. We should keep in mind, however, that
fulfillment, enrichment of others, successfully promoting good health has intrinsic

economic production, and constructive B values and enabling powers that reach far be-
citizenship. l| yond a single year’s budget.

With the world’s national economies in transition from producing natural re-
sources to adding value to resources through manufacturing, and now to the rise
of the service economy and information management, the allocations for devel-
oping national infrastructures will increasingly shift to investing in the human
infrastructure. Only by improving the health and learning opportunities of the
next generation can the most valuable infrastructure for a nation’s future be

solidly built.

Since the 1950s, health care costs have skyrocketed in most nations. Advances
in medical technology have made it possible to treat more and more illnesses
and disabilities with increasingly sophisticated equipment, for both diagnostic
and therapeutic purposes. Further, the miracles of medicine and surgery can
now keep more patients with severe illnesses and injuries alive longer, often into
older ages, at much greater cost to the community. As more of these patients
survive, more and more persons need to be trained to provide rehabilitation and
long-term care for this increasing percentage of the population. Thus, the pro-
portion of the gross national product going into tertiary health care services is
steadily increasing in most countries.

Successful health promotion and protection programs can be made available
cost-effectively to the entire population. They have the potential to halt this ex-
pansion of preventable costs, or at least to slow its progress. Health-promoting
prenatal care, for example, can deliver healthier babies, and preventive medicine
in infancy and childhood will produce healthier children who can grow to their
full potential and learn a full array of cognitive and motor skills. Effective pro-
grams to protect children and youth from injury and violence also will generate
a healthier work force and lower the frequency of disabled persons needing health
care. Introducing healthy lifestyle habits early in childhood, and reinforcing them
through young adulthood, will prevent much of the current morbidity and mor-
tality rates due to cardiovascular and respiratory diseases and cancers, which at-
tack adults in their prime middle years. Clearly, keeping adults economically pro-
ductive up to their retirement should be a goal both for health promotion and
for economic development. Finally, as the elderly population in every nation
grows, it becomes increasingly important to maximize the health and self-care
abilities of retired citizens for as long as possible in their remaining years.

BUILDING BETTER HEALTH




To reach all of these goals, an ounce of prevention is worth a pound of cure.
This book will present, “ounce by ounce,” specific preventive interventions that
are beneficial, practical, inexpensive, and sustainable. They are currently the

most visible signposts on the highway to
improve health for all in the twenty-first
century.

We know that it is always better to prevent
a disease or an external trauma than to treat

Keeping adults economically
productive up to their retirement
should be a goal both for health
promotion and for economic

it after it happens—prevention saves indi-
viduals, and their families, from pain, suf-
fering, loss of function, prolonged disabil-
ity, or premature death. Some prevention programs also save money, depending
on the program, the population, the disease, and whether one is considering
short-term or long-term community outcomes. For families and for nations,
this is a most welcome message in these times of escalating costs of medical care,
especially high technology care. The only time when prevention could be more
expensive than treatment is when disease or injury is infrequent and moves
quickly to death before major expenses are incurred—and this is even more
painful for surviving family and friends.

development.

But the argument for prevention cannot—and should not—be made primarily
on economic grounds. Even though mortality from ischemic (coronary) heart
disease has declined sharply since about 1970 (a 30% to 50% decline in some
Westernized countries), the cost of treating each case has actually gone up be-
cause new technology has created new diagnostic tests and new therapeutic pro-
cedures. In addition, the fact that there is an ever-growing number of cardiolo-
gists, makes the overall economic benefit negligible.

And yet, we would not want to roll-back scientific advance or the achievement
of a full complement of medical specialists. The justification for prevention is
that it reduces suffering, makes disability and its diminishments less common,
and keeps death off the family’s doorstep until much later. As the wise professor
Geoffrey Rose put it: “It is better to be healthy than ill or dead. That is the be-
ginning and the end of the only real argument for preventive medicine. It is suf-
ficient” (Rose, 1992).

Policymakers and the public alike also should consider that some diseases and
disabilities, although preventable, are just not curable by any means—in the
20th century one immediately thinks of AIDS. Such issues as the damage
caused by a cerebrovascular accident, an automobile crash that cripples a child,
or the liver damage caused by excessive use of alcohol also must be weighed. Pol-
icymakers dealing in health issues and health professionals must recognize that
prevention is the only “cure” available for such destructive maladies.
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DISEASE PREVENTION AND HEALTH PROMOTION

Promoting healthy lifestyles involves action on two fronts: disease prevention
and health promotion. While there is much overlap between these efforts, dis-
ease prevention usually focuses more on specific kinds of illness and trauma and
often relies more on the direct involvement of health professionals. There are a
few biologically focused physicians who still claim that disease prevention pro-
grams cannot really succeed “because you cannot change people.” This is obvi-
ously false: tens of millions of people change their health habits and other
lifestyle aspects every year. The clear feasibility and success of prevention efforts
have been demonstrated for many health problems in many nations. Consider
the nearly 50% dramatic decline in cardiovascular mortality in North America
and Western Europe since 1970.

In contrast, health promotion involves both individual and family behaviors—
as well as healthy public policies in the community—that protect a person
against numerous health threats and elicit a general sense of personal responsi-
bility for maximizing one’s safety, host resistance, vitality, and effective function-
ing. Health promotion, while often using guidance and motivation from health
professionals, depends more heavily on individuals acting to change health be-
haviors in themselves, their families, and their community, as well as advocating
preventive health priorities among policymakers, business, industry, and govern-
ment. This Handbook lays out critical health problems and the social and be-
havioral changes needed to resolve them—both by means of health promotion
and disease prevention.

THREE LEVELS OF PREVENTION

Epidemiologists have identified three stages of the disease process at which
preventive actions can be effective—primary prevention, secondary prevention,
and tertiary prevention.

PRIMARY PREVENTION

Primary prevention aims at keeping a disease from ever beginning or a trauma
from ever occurring. Examples include immunization, reducing household haz-
ards, motivating abstinence from illegal drugs, and reducing risk factors for
heart disease. Primary prevention programs aim to reach the widest possible
population group who is or might become at risk for a given health problem.

Health promotion programs are usually at the primary prevention level. Quite

often a single behavioral habit will protect against a host of diseases. For ex-
ample, helping children and youth never to start using tobacco (and adults to
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stop smoking) yields a 90% reduction in the risk of lung cancer, a 30% to 40%
reduction (depending on the population) in the risk of heart attack, a 90% re-
duction in the risk of chronic lung disease, reductions in many sites of cancer,
a reduction in auto accidents and injuries due to fire, and a reduction in the
rates of acute respiratory diseases in young children in the home (Last, 1987).

Avoiding or limiting use of alcohol is another lifestyle choice that promotes
health in many ways. Last (1987) lists 76 different biological, psychiatric, and
behavioral problems caused or worsened by excessive alcohol use. These range
all the way from acute intoxication to de-

pression; suicide; cancers of the head, neck,
stomach, large bowel, and liver; cirrhosis;
cardiomyopathy; hypertension; depressed
gonadal function; ethanol-drug interac-
tions; traumatic injuries (especially when
driving automobiles or boats); anemia; and
many types of complications of pregnancy

and birth defects.

The argument for prevention cannot—
and should not—be made primarily

on economic grounds. The justification
for prevention—even when it does
not save money—is that it reduces
suffering, makes disability and its
diminishments less common, and
delays the arrival of death at the

Increasing regular, moderate physical exer- .
. d maintaini . family’s doorstep.
cise and maintaining proper appropriate
eating patterns are other health promoting
habits that also have a wide range of benefits, including preventing atheroscle-
rosis, reducing high blood pressure, lowering LDL cholesterol, reducing the risk
of adult onset diabetes, and strengthening the cardiorespiratory and musculo-

skeletal systems.

SECONDARY PREVENTION

Secondary prevention involves the early detection and early intervention against
disease before it develops fully. Screening programs are prime examples of sec-
ondary prevention efforts, providing that persons who screen positive for a dis-
ease or condition receive prompt and effective intervention. Conducting screen-
ing without full follow-up wastes money and creates anxiety and frustration in
the community.

Some cancer screening seeks to identify malignancies while they are small. In
contrast, cervical cancer screening (pap smears) seeks to identify pre-malignant
cell changes. Screening for infectious diseases can identify sub-clinical cases
needing treatment and also prevent spread to the community. This is especially
important to healthy persons who otherwise would be exposed to “a carrier” of
disease. Screening, at least at its first level, may not require expensive equipment
or laboratory processing. Careful questioning and a focused brief observation
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can reveal many conditions, from nutritional problems to dyspnea to schizo-
phrenia—and many more. This can be done by any trained health professional.

Such measures as wearing auto seat belts do not prevent accidents but clearly
reduce the severity of human injury. The continuous use of appropriate anti-
bacterials to treat Hanson’s Disease (leprosy) and tuberculosis reduces the risk
that the disease will spread to others and also halts the progression of pathology
in the patient. Because these measures keep trauma and disease from becoming
more severe after onset, they too are considered by some to constitute second-
ary prevention.

TERTIARY PREVENTION

Tertiary prevention takes place after a disease or injury has occurred. It seeks not
only to prevent deterioration and complications from a disease or injury, but
also to rehabilitate and return the patient to as full physical, mental, and social
function as possible. This is primarily the work of health professionals, but the
public needs to know the potential benefits of tertiary interventions and to ad-
vocate giving them an appropriate priority in the light of a community’s full
spectrum of health care needs.

THE ACTUAL CAUSES OF DEATH

When the public—and health professionals—think of the causes of death, they
think of such things as heart disease, cancer, liver disease, or motor vehicle ac-
cidents. These are just final diagnoses, however. What are the true causes that
lead to these final outcomes? McGinnis and Foege (1993) have identified the
non-genetic factors that increased total mortality in the United States and esti-
mated their contributions to the ten leading mortality diagnoses.

THE TEN “TRUE” LEADING CAUSES OF DEATH

e tobacco use e exposure to poisons and toxins
¢ inadequate or excessive nutrition e firearms
(dietary habits) e risky sexual behaviors
¢ inadequate aerobic exercise e motor vehicle trauma
e excessive alcohol consumption e use of illicit drugs

e lack of immunization against
microbial agents

These same ten contributing causes are important risk factors throughout the
world, but their relative impact will vary depending on local environments and
cultures. Simple epidemiologic study should enable each country to set its own
preventive priorities.
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The McGinnis and Foege study was based on a wide literature review and con-
sensus estimates of the prevalence of risk factors, proportional attributable risks,
and 1990 numbers of deaths by cause in the United States. Of 1,238,000
deaths, approximately 400,000 were attributed to tobacco use; 300,000, to di-
etary and activity patterns; 100,000, to excess alcohol use; 90,000, to microbial
agents; 60,000, to toxic exposures; 35,000, to firearms; 30,000, to sexual be-
havior; 25,000, to motor vehicles; and 20,000, to illicit-drug use. These pro-
portional mortality rates by cause will differ by culture and geography. The good
news is that all of these causes can be reduced by behavioral and social changes.

Low socioeconomic status and inadequate access to medical care also raise mor-
tality, but usually in interaction with the ten social behavioral factors listed
above. It is clear that these factors also contribute to long-term morbidity and
impaired quality of life, and they also help to raise the costs for medical care as-
tronomically before death closes each case.

THE NEXT STEP NEEDED TO ADVANCE
“HEALTH FOR ALL"

The causes and contributing risk factors for all the leading mortality and mor-
bidity diagnoses in all nations are well established. Preventive measures to deal
with them are also well enough known to be able to initiate programs. As the pre-
vious section demonstrates, the role of behavioral change in reducing every one
of the above-mentioned major causes of disease and trauma is clear at both the
individual and social levels. For the first time in the history of medical sciences,
the first priority is not further discoveries in the basic physical and biological sci-
ences, but rather the community-wide application of psychology and other so-
cial and behavioral sciences for the purpose of putting well-proven preventive
health measures into wider daily use. Many of the discoveries in the behavioral
sciences are already being successfully applied to clinical medical and public
health problems. Technology dealing with behavior change must be applied to
health promotion in many more nations and communities and it must be taught
in every school for health professionals. (Also see Chapters 2 and 12.)
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2. Principles of Community
Health Intervention

Community health programs will be most effective and conserve more resources
if they are built upon a foundation of solved puzzles. This chapter will discuss
each of these puzzling questions in sequence, with the goal of providing local
communities with a foundation upon which to build a dependable structure for
local health interventions.

PUZZLES TO SOLVE FOR BUILDING BETTER HEALTH

e What factors contribute to the excess number of specified diseases, disabilities, or deaths?

e How can these factors be changed?

¢ \What additional protective or health giving elements can reduce these health problems?

e With what subpopulations shall work be done, and in what sequence, to solve the
problem?

e What overall intervention strategies will yield the greatest results?

e Precisely what needs to be done—and what can be omitted—to reach the goals?

STRATEGIES FOR IDENTIFYING CAUSES

One of the early paradigms for explaining the spread of disease was the “epi-
demiological triangle”:

Agent

/N

Host «—» Environment

This section will examine how the concepts of agent, host, and environment have
expanded in meaning since they were first used early in the fight against infectious
diseases.

AGENT

This term was first used to identify “the cause” of a disease, such as an infectious
or parasitic agent. Today, agent also applies to excesses of heat, cold, dust, tox-
ins, stressful events, instruments of injury, and even excessive amounts of calo-
ries or fats in the diet. Shortages or deficiencies of factors also may be considered
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as agents, as in hunger, thirst, iron or iodine deficiencies, lack of adequate moth-
ering, lack of social contacts, lack of employment, poverty, and hopelessness.

In situations where no single element is a sufficient cause for disease, combina-
tions of circumstances also can become agents. For example, among people
without adequate protein, a serious lack of niacin will, in time, cause pellagra.
This, however, occurs only among people who also lack tryptophan, such as
those who eat maize, sorghum, or millet as the primary grain in their diet.
Witness the fact that Southeast Asians, whose basic staple is rice, seldom get pel-
lagra. Another example involves cancers that develop only after cells have been
damaged in sequence by two separate chemical agents, then called co-carcino-
gens. Finally, patients taking certain psychiatric drugs can become severely sun-
burned and systemically sickened by only modest exposure to sunlight. What is
the agent of this malady—the drug, the sunlight, both in combination?

HOST

The host also must be considered from several aspects. It can be the target of
disease, as originally conceived, and it also can be the disease’s contributing
cause and perpetuator, as it has come to be viewed later. Public health’s goal is
to make the host a preventor much more of the time, as well as an active par-
ticipant in the healing process.

The host should not be viewed merely as a biological “hunk,” however. Rather,
the host is a complex set of systems, as is clearly seen when conducting a “review
of systems” in making a diagnosis. The challenge of disease prevention and health
promotion may require an evaluation and a change in the cognitive, emotional,
behavioral, and social statuses of individuals, groups, and even communities.
These efforts are in addition to such actions as raising host resistance by improv-
ing nutrition, providing immunizations, preventing immunodeficiency, and deal-
ing with mood disorders, which can have many organic consequences.

Consider how the following conditions, all of which are parts of the host, might
modify a disease prevention plan:

* Rural residents who fear or distrust doctors might not bring their children for
immunizations or treatment.

® Families living in abject poverty will not be able to afford medicines nor fol-
low the doctor’s prescriptions.

® Urban subpopulations that live where violence is out of control may feel help-
less and hopeless.

® People may be so depressed that they cannot function socially, staying at
home and barely maintaining themselves.
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* Among sexually promiscuous youth, antibiotics may treat the current infec-
tion, but they won’t prevent the next one.

® Some factory managers may feel they will go broke if they have to add an effec-
tive chemical treatment system to the toxins they pour into the waterways.

® There may be proper citizens who see youth only as potential danger, and
would just as soon see the homeless die of disease or violence rather than pay
for kinder alternatives.

® There may be aged persons living alone with no one to help them in
emergencies.

* People may know that cigarette smoking is damaging, but cannot get moti-
vated to stop.

® Chronic alcoholics may be unable to stay in rehabilitation programs.

ENVIRONMENT

In considering this term, we usually think first about what environmental scien-
tists, engineers, and health inspectors have been dealing with for centuries—
such physical factors as air and water pol-

lution, and solid waste disposal. Then The challenge of disease prevention
we might consider such issues as highway and health promotion may require

construction and product design, which also
have come to concern environmental spe-

cialists. The biophysical pathogens against

an evaluation and a change in the
cognitive, emotional, behavioral, and

which environmental specialists have made [ social statuses of individuals, groups,

great advances include reservoirs of infec- and even communities.
tion, insect and animal disease vectors, food-

borne diseases, organic allergens, toxic chemicals, radiation, and person-to-person
transmission of disease in its various forms. All these remain very important, and
public health programs in many nations have much work to do before all the
plagues we know how to conquer have, in fact, been brought under control.

At the same time, wise health professionals have for many years incorporated
three more environmental levels into their work—the interpersonal, social/

economic, and cultural/ideological levels of every person’s environment. Unfor-
tunately, this knowledge and practice is not yet widespread.

Interpersonal Level

The elemental unit of the interpersonal environment is the dyad—the inter-rela-
tion between two persons. This begins with the bond between mother and child.
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Even in lower mammals—from mice to dogs, to elephants, and up to primates—
separation of the infant from its mother’s feeding, nurturing, and protection usu-
ally means disease, deranged behavior, or death. This is even more striking in the
human offspring, as many pediatric and psychiatric studies have shown.

There is powerful preventive therapy in having a “significant other” or several
caring persons who are close physically, mentally, and emotionally. This protec-
tive effect actually begins before birth. A later section on pregnancy will describe
several interpersonal factors during pregnancy that raise the risk for the baby to
have low birthweight or fetal anomalies.

Similarly, loving and guiding family and friends can steer older children through
the dangers and threats of adolescence and build a happy, caring personal
adjustment and healthy habits that will last a lifetime. The quality of the rela-
tionship, the emotional connection, and the mentoring appear more important
than the amount of contact itself.

In later childhood and teen years, the peer group becomes more important in
shaping values, habits (including health habits), attitudes toward risk-taking,
and whether expectations for the future are rewarding or punishing—or neither!
(“Neither” here refers to the numbing fatalism of some inner city youth, for
example, who have seen peers die suddenly.) Families, teachers, and health pro-
fessionals need to become more active in steering youth to those peer groups
whose thinking and behaviors are constructive and healthy.

The powerful therapy of a nurturing interpersonal environment continues
throughout the adult years. In almost all nations, at all age strata over 25 years,
married persons have lower death rates than persons the same age who are
divorced, widowed, or never married. Longitudinal population studies of lone-
liness versus social supports have consistently shown that those with an ade-
quate social network have lower death rates, even when controlled for other
elements such as health status and economic status at the beginning of the years
of follow-up. Studies of the elderly show the same effect, and some organiza-
tions and areas in Europe (Sweden, for example) are now providing elders who
live alone with opportunities for socializing, to see if this extends the number of
their healthy, functional years of life.

Social/leconomic Level

Beyond direct, face-to-face interactions with family, neighbors, friends, cowork-
ers, and members of one’s religious or social group, lie the social structures of
the community and nation. These include work groups, commercial enterprises,
local governments, medical services, unemployment or disability assistance agen-
cies, religious groups, civic betterment groups, professional associations, and
many others, as well as the ways they are organized and function.
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These social structures comprise far more than the sum of the people in them,
and exert more power than separate individuals. They may cooperate and facil-
itate, or debate, or remain passive when decisions are made about a variety of
issues. Some of these include water and sewage systems; electric and telephone
utilities; road building; schools; clinics and hospitals; how industry treats its
workers and the environment; how prisons will be run; who is responsible for
public health, disease prevention, and health promotion; who will provide med-
ical care and at what level of modernity, and who will pay for it; and even what
the laws of the land will be. It is obvious that these societal forces have a tremen-
dous impact on everyone’s health—for better or for worse. From time to time,
some of these social organizations will need to be targeted in order to enlist
them in improving the health of their communities or region.

A population’s low economic level is the strongest predictor of poor health and
high mortality everywhere in the world. The next strongest predictor is low edu-
cational level. This is true when comparing from country to country and also
when comparing districts within a country—even those countries that provide
health care for all. These socioeconomic

indicators are associated with a plethora of
diseases and causes of injury that share lit-
tle in their etiologies. They have been said
to predict every malady, but to explain

A population’s low economic level is

the strongest predictor of poor health
and high mortality everywhere in the
world. The next strongest predictor is

none. People who live in poverty have
poorer diets, poorer housing, more envi-
ronmental pollution, more exposure to
pathogens, more dangerous occupations, less job security, more damaging life
crises, less effective police and fire protection, more tobacco and alcohol use,
and tend to follow lifestyles that raise risk factors. The poor have fewer physi-
cal, psychological, and social protective resources, and they are usually power-
less to improve their lot. (Also see Chapter 13).

low educational level.

The obvious solution is to eliminate poverty, but that has proven impossible to
achieve and maintain in most eras and locations. The alternative is to identify
the major “real” causes of death and disability in disadvantaged neighborhoods
and enlist local government sectors and nongovernmental organizations to assist
in reducing those environmental, individual, social, and cultural factors that
perpetuate the real causes of death. (See the section “The Actual Causes of
Death” in Chapter 1).

Cultural/ideological Level
Culture consists of a society’s framework of knowledge and beliefs, the content

of its books and mass media, its technology, the determination of how social
roles are to be fulfilled, which behaviors are normal and which unacceptable,
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and which are its morals and value systems. It is culture that ranks the impor-
tance of families versus individuals, of industriousness versus leisure. It is cul-
ture that determines the relative value of competitiveness, equity among people,
benevolence, valuation of health, and ultimate goals. A community’s infrastruc-
ture—its roads, bridges, water, electricity, buildings, and medical technology—
might be viewed as part of the physical environment, but it all has been created
or borrowed by the culture.

Culture is the way of life of a people. Like health and disease, culture is trans-
mitted from group to group, from generation to generation. Witness the power
of television to transmit the culture of high-technology nations—both the use-
ful and the destructive aspects—to every corner of the world. Raising the hopes
for a healthier, happier life has been useful, but marketing materialism, con-
sumerism, aggression, and violence has been harmful.

A community’s ideology is part of its overall culture, and is often inferred, rather
than seen. Ideology is the world of ideas, beliefs, and values in which the mem-
bers of a society live. What people say is important to them is not always re-
flected in their behavior, however, and the written plan for many institutions is
often not the “real” way they operate. In health planning, it is critical to under-
stand this paradox.

Culture tells its possessor what is important. It may value fame, sports skills, or
conforming to friends. Or, it may tell who is important and who can be left
out—perhaps women, ethnic minorities, the poor, and the powerless, who are
often neglected. The stream of illness generated in these subgroups by lack of
resources, lack of knowledge and skills, and lack of “a way out,” is forced under
the surface in many communities. But illness filters upwards to and through the
roots of the upper and powerful classes, and the garden at the top soon ceases
to flourish.

Culture also tells us what is possible and what is not. For example, villagers in
Suriname’s interior had known malaria as far back as their spoken history could
trace. And, they used the statistically powerful “persistency forecast”—the best
predictor of the future is what has always happened in the past—to accept that
malaria would always be a part of their lives. By developing trust in health
workers, however, who themselves had seen malaria eradicated in their own
communities, Surinamese villagers were able to change their perception of what
“is possible,” and so release hope and energy to eradicate the malaria scourge in
their own communities (Barnes and Jenkins, 1972).

Millions of people scattered in smaller groups throughout cities and countryside
do not believe it is possible—or, perhaps, not sufficiently rewarding—to always
drive vehicles legally, to get along without street drugs, to get almost all of their
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children immunized, to prevent food poisoning, to stop family violence, to
reduce heart attacks and strokes, and on and on and on. If they are to reach
these people, health workers must enlist the help of behavioral scientists and
communicators to use available channels to change culture and ideology; to
help fill the environment with ideas, interactions, and communication about
new beliefs about what is important; and to spread the idea that everyone is
important and that far more is possible than current beliefs hold.

USING THE EPIDEMIOLOGIC TRIANGLE
IN PREVENTION PROGRAMS

High rates of disease could be reduced sharply by appropriate changes in one or
more of the three components—host, agent, environment—or in selected inter-
actions among them.

The triangle was first used to deal with infectious and parasitic diseases. Its
application could go something like this:

* The infectious agent can be neutralized by disinfectants, heat, or radiation.

® The host’s resistance can be raised passively or actively by immunization,
exposure to a related but milder infectious agent, protective use of gamma
globulin, and improved nutrition.

® The environment can be “treated,” such as by eliminating reservoirs of the
agent, proper disposal of toxic waste, chlorinating and fluoridating water sup-
plies, and enforcing sanitary standards for food processors and restaurants.

* A toxic, infectious agent can be separated from the susceptible host by using
barriers, protective devices on machines, protective clothing, the quarantine
of infectious persons, or even the use of condoms.

® The spread of transmission of the agent can be halted. Some of the examples
above also serve to block transmission, but to these must be added early case
finding and treatment (such as for tuberculosis, typhoid, or head lice);
chemoprophylaxis (such as for malaria); vector control (for insects, snails,
infected animals); sanitary disposal of human wastes; providing pure water
supplies; and putting in place aseptic techniques in medical facilities, day-care
centers, and nursing homes for the elderly.

The five strategies shown in Table 2.1 also can be applied to different sorts of
health problems. The table illustrates how strategies can be used to reduce such
wide ranging conditions and injuries as trauma from automobile accidents,
ischemic heart disease, or cigarette smoking,.
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TABLE 2.1. Applying the expanded epidemiologic triangle to preventive interventions.?

Intervention

Auto accident

Ischemic heart
disease

Tobacco-related
diseases

Change the
agent

Raise host
resistance

Modify the
environment

Separate agent
from host

Interrupt
transmission

Make safer cars.
Pad car interiors.
Restrict speeds.

Train drivers in safety.
Internalize belief that
drivers do not drink
alcohol.

Enforce traffic laws.
Make roads and
intersections safer.

Wear seat belts.
Install air bags.

Move damage
off-road.

Set up flares to pre-
vent additional auto-
mobile accidents.
Issue penalties for
recurring violations.

Promote low-fat,
low-salt foods.
Reduce risk factors.

Increase exercise.
Get commitment to
“heart health.”

Provide facilities for
exercise fun.

Have friends and
family reinforce
healthy habits.
Make healthy foods
more popular and
accessible.

Keep fatty foods and
cigarettes out of the
home.

Screen for risk
factors.

Teach youth about
“heart health.”

Attempt (failed)
to make safe
cigarettes.

All burning emits
carbon monoxide.

Teach smokers to
quit and youth to
refuse to start.

Make tobacco harder
to get.

Increase taxes on
tobacco products.
Develop social norms
against cigarettes as
dirty, harmful.

Make the home,
workplace, health
facility smoke-free.
Limit purchase
places.

Train school peers to
teach classmates
how to remain
smoke-free.

a For further discussion of these strategies, see Last JM. Public Health and Human Ecology. East Norwalk, CT:
Appleton/Prentice Hall; 1987.

MULTIPLE CONTRIBUTING CAUSES

Scientists in the 20th century have demonstrated that the causal matrix of dis-
ease and injury was much more complex than Koch’s postulates could explain.
Ischemic (coronary) heart disease, for example, has many possible contributing
causes that can work cumulatively, interactively, or individually. And a single
noxious agent (say, cigarettes) can cause or contribute to very different disorders
(for example, emphysema, ischemic heart disease, or bladder cancer, to name
just a few). So, the simple linear thinking of early germ theorists—the epi-
demiological triangle and, even, the five prevention strategies—must give way
(for an increasing number of problems) to a conceptualization that includes
both causation and remediation as a probabilistic, multidimensional matrix of
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interactions: a web of etiology and a web of interventions, if you will. This
discussion is included here in the hope of stimulating the reader to study both
the web of causation and the web of prevention imaginatively, and to find the
most cost-effective ways to break the cycle of illness and injury in different cul-
tures and communities.

The struggle to control diseases that have multiple contributing causes, such as
ischemic heart disease and most cancers, gave birth to the concept of risk fac-
tors—those elements in host, agent, or environment that increase the incidence
of specific health problems. The concept of protective factors soon followed,
based on findings that physical exercise reduces atherosclerosis; that dietary folic
acid reduces fetal anomalies; and that having a close, supportive, and encourag-
ing family enhances child development.

Preventive programs for many diseases and sources of injury follow the risk fac-
tor strategy—reducing risks and increasing protective factors. This approach
has dramatically reduced many endemic diseases, ranging from heart disease
and stroke to automobile fatalities and oral

cancer. The field of mental illness preven- o p oy entive programs for many diseases
tion has now also adopted the “risk factor-

: » : and sources of injury follow the risk
protective factor” strategy to intervene ) .
against the complex neurological, psychi- factor strategy—reducing risks and
atric, and social behavioral disorders in that increasing protective factors.

field (Mrazek and Haggerty, 1994). (Also
see Chapter 7.)

A review of the prevention strategies reveals that each involves changing behav-
iors. Some changes must come from community and government leaders, oth-
ers must involve health professionals; many involve intersectoral cooperation
and all require changing community priorities and personal and collective
behavior of the public.

SELECTING WHICH CONDITIONS TO PREVENT

Prevention is a contest that must be won. To mount a program and then to have
it fail not only wastes money, it disillusions both the public and senior officials
regarding the value of future public health proposals. So how can the playing
field be set up so that prevention programs are sure to win?

The entire plan should be worked out in advance, starting from how to present
the plan’s advantages to officials and the public, to what baseline measures will
be needed, what interventions will be done, how and with whom, how the out-
come will be evaluated, and what budget and human resources will be needed.
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Early on, it is critical to establish which condition is both of high priority to pre-
vent and also has a high feasibility to be changed. The condition must be one that
is costly to the community or nation—costly in terms of human suffering and
economic impact. Ideally, the condition to be prevented should have a high preva-
lence; cause suffering, prolonged disability, or death; lead to loss of time from
work or normal childhood activities; and be expensive in terms of medical care.

Respiratory infections, for example, have a high prevalence, but their severity is
too low and they are self-remitting. They would not be an appropriate preven-
tion target. And certain rare cancers, although severe and fatal, do not affect
enough people to generate community support. A widespread preventive effort
targeting these cancers would not be cost-effective. Back injuries in industrial
workers, on the other hand, are very common in some jobs—such as those
involving twisting the body or doing heavy lifting—are very costly to employ-
ers, create chronic pain in affected workers, and often force workers to leave
their line of work. All of these costs are high. Furthermore, the population to be
targeted for intervention is relatively small, which limits costs. Preventive mea-
sures targeting industrial back injuries have proven to be successful.

Mortality statistics are the most comprehensively gathered health data world-
wide. Where ministries of health cannot obtain reliable data from their whole
nation, they often focus on a reasonable sample of areas for death registration,
so national estimates can be made to guide health policy. Information on non-
fatal disease and disability is much more difficult to collect reliably. The World
Health Organization (WHO), Harvard University, the World Bank, and others
have set up a cooperative system of data collection, evaluation, and statistical
adjustment of disability data. This project, called the Global Burden of Disease

(GBD) Study, began publishing results in 1994,

An ideal intervention target has three
conditions—it is a costly problem, it
has moderate to high prevalence in a
defined subpopulation, and effective
interventions to address it are not

and has continued to do so at a rapid rate since

(e.g., Murray and Lopez, 1996).

The concept of an overall statistic that com-
bines deaths and disability in a single estimate
of burden of disease has been under develop-

ment and refinement since about 1980. WHO
has approved the general concepts of Disability
Adjusted Life Years (DALYs), Years Lived with
Disability (YLDs), Years of Life Lost (YLLs),
and related indicators. WHO has recommended more work on the equations
and weightings of variables.

unduly expensive.

Future work with changed weights for specific diagnoses and more accurate
assessment of numbers of cases, particularly from places where many conditions
are incompletely recorded, may change rank order and final estimates of the
leading causes of lost life and health. The GBD estimates, however, are widely
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accepted as the best available to date, and are dependable enough to serve as pol-
icy guidelines (Murray and Lopez, 1996). These indicators, especially DALYz,
will be incorporated into this handbook to help identify priorities.

Another element that often enters into institutional or governmental decisions
regarding which health problems receive high priority. For example, a medical
university in a developing country gave its first priority to preventing ischemic
heart disease. Although the condition was relatively rare in the area served by
their medical facilities, two senior faculty members had had myocardial infarc-
tions. And in the United States, the occurrence of an illness in the country’s pres-
ident is a good predictor of future appropriations for research on that topic. In
contrast, diseases and injuries common in people living in poverty, among the
homeless, or in groups who are criticized on moral grounds (such as illegal drug
users or homosexuals) often are given a much lower priority than their preva-
lence, severity, and cost would warrant. Health professionals should be alert to
these biases and work to correct them, but, for the sake of effectiveness, should
always work in cooperation with formal and informal community leaders.

SELECTING THE TARGET SUBPOPULATIONS
TO RECEIVE HELP

Many readers probably already are saying, “Of course you help those who are
sick.” Or, “No, we're talking prevention here. You intervene with those who are
at risk of becoming sick or injured.” Well, the answers are getting closer, but no
prizes need be awarded yet.

A community’s health, as well as its continuing streams of ill health, is spread
and sustained by a delicate, complex web of interactions among elements of the
physical, biological, interpersonal, socioeconomic, and cultural environments.
The persons whose health is of concern rest in the center where all the strands
come together. Those persons are in constant interactive exchanges with differ-
ent levels of their own functioning (biological, psychological, social, values, and
lifestyle), as well as with the changing environments of their private worlds.
Sometimes the easiest way to repair tears in the web, tears that bring illness and
injury, is to deal with other persons or circumstances, rather than with the high-
risk person or group.

The mechanisms of illness and injury are also interwoven, involving agents of
disease, environmental circumstances, culture, socioeconomics, people and their
behaviors. The task to be accomplished is simple to state, but difficult to achieve.
Vaccination coverage rates need only be between 70% and 90% (depending on
the pathogen) for “herd immunity” to be adequate to prevent epidemics, but
that will not eliminate scattered individual cases. And cigarette smoking needs
only to continue declining steadily. Once a society starts to perceive smoking as
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“out of style,” dirty, and harmful to the smoker and to others, then the momen-
tum of social change will make the ashtray as obsolete as the cuspidor.

Once a society starts to perceive The task, then, is to study the strong and weak
smoking as “out of style,” dirty, and f§ spots in the web of health and in the web of
harmful to the smoker and to others pathology to identify the very few linkages that

h h p il ch must be broken—or those that must be strength-
then the momentum of social change 8 ...4 ¢, reduce morbidity and promote health

will make the ashtray as obsolete as § most efficiently, with the fewest side effects, and
the cuspidor. B at the lowest possible cost.

Typically, such programs rely heavily on human interaction, and very little on
advanced technology. In many cases, only limited groups need be targeted for
interventions to help many people. The following are successful examples that
may spark the imagination of those considering starting programs.

® To deal with an endemic level of neonatal tetanus in Haiti, Drs. W. and G.
Berggen first studied the local mode of tetanus transmission. They then
decided to work with traditional birth attendants to improve hygiene during
delivery and to keep the newborn’s navel free of infection after severing the
umbilical cord. Neonatal tetanus dropped nearly to zero.

* To reduce the high level of infant and small child deaths in automobiles,
many states in the United States have: (1) passed laws requiring that safety
seats be used by all children riding in cars and trucks; (2) solved the distri-
bution problem by enlisting hospitals and well-baby clinics to loan safety
seats free of charge for several years, until the child is large enough to use reg-
ular safety belts; (3) solved the financial problem by having civic organiza-
tions, commercial enterprises, and others buy the seats and donate them for
use; and (4) solved the compliance problem by requiring police to keep an
eye out for violations in automobiles they observe, and to fine those in vio-
lation. The rates of child deaths in vehicles, as well as the extraordinarily
larger rates of trauma, have declined dramatically. Yes, the public was edu-
cated about the problem and its solution, but the most critical interventions
were with legislators, health professionals, government agencies, and non-
governmental and commercial resources.

® To reduce the rate of malaria transmission, anti-malarial medications are often
distributed to populations. This is difficult where the population at risk is dif-
ficult to reach and compliance is poor. In PAHO’s campaign against malaria
in Suriname in the 1960s, the targets for intervention were storekeepers. They
were given pink medicated salt to distribute free, in place of regular white salt,
which was always sold. The pink color told the public that the product was
“the real thing” and for free. Everyone needs salt, and free salt is, clearly, best.
Acceptance was rapid and enthusiastic (Barnes and Jenkins, 1972).
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* To cut the carnage wrought by motor vehicles, highway safety experts have
successfully changed behaviors in four target groups: (1) highway engineers
to get them to design safer roadways with better visibility, barriers where
needed, and adequate signs; (2) vehicle designers and automobile company
executives to construct safer cars equipped with seat belts, better cushioning,
collapsible steering columns, anti-lock brakes, and many other safety provi-
sions; (3) individual drivers (especially youth) to drive more safely through
courses, driver licensing, and systems that take away driving privileges for re-
peated offenses; and (4) law enforcement personnel to enforce driving safety
laws by providing clear legislation with non-trivial penalties and by enlarging
the force to permit full enforcement of the laws.

* To improve dental health, an effective caries prevention involves providing a
healthy level of fluoride in public water supplies (about 0.7 parts per million).
The persons that receive the most intervention in this effort have been com-
munity leaders overseeing the water supply. In many communities in the past,
this narrow approach created problems among some of the public, who felt
they had lost control of their city and its services. To overcome those prob-
lems it may have been better to start with a public education program led by
respected professionals such as dentists, physicians, teachers, and the clergy,
thereby laying to rest fears and issues about loss of control. Currently, most
organized public opposition to fluoridation has ended, based on the splendid
results in so many communities. So, perhaps at this point a narrow interven-
tion would be enough. It depends on the local culture.

Working with both formal and informal community leaders can help health
workers decide which community group should receive the most information,
motivation, and help for the plan of action. For a pleasantly and effectively
implemented intervention for changing health, always work within and with
as much of the community as possible. Never work o7 the community, 7o the
community, or for the community.

Although most health promotion programs are directed at the general public,
sometimes health promotion specialists enlist a target group to help them work
with other target groups. The three following examples show some of these
cases.

® When trained to identify the signs, schoolteachers can be the best case-find-
ers for depressed, troubled, or neglected children.

® Health professionals may have the most influence in getting new mothers to
breastfeed. However, they also may need to change the fathers attitude to
enlist his support, and they may need the young mother’s mother to give
encouragement.
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® Health professionals may need to educate community and regional officials
about the importance of establishing a district public health clinic, but the
voting public and business leaders also may need to “motivate” officials to get
the job done. In Chapter 12 you will find a discussion about which commu-
nity segments are likely to accept new programs first and which last.

WORKING WITH THE WHOLE COMMUNITY OR ONLY
WITH THE HIGH-RISK GROUP

There are several convincing arguments for targeting a community risk-reduc-
tion intervention only at high-risk individuals. For example:

® It keeps the programs smaller.

® The target group is likely to be highly motivated. Its members have learned
that doctors can fix what is, or may come to be, wrong with them.

® Persons in the high-risk group have, as individuals, the most to gain by reduc-

ing their higher probability of disease.

® Health professionals see this as what they have been trained to do, and so are
well motivated.

® The general public remains unbothered.

There is, however, a convincing argument to the contrary for most widespread
maladies. By targeting the intervention program at the whole community and
getting the most community members to lower their risk factor by a small per-
centage, a much greater reduction in new cases and mortality will be achieved.
This is the “population strategy” put forth by the late Professor Geoffrey Rose,
Emeritus, from the London School of Hygiene (Rose, 1992) and others.

In his book, Professor Rose used epidemiologic data to put forward the follow-
ing points:

® Most biologic, psychological, and social parameters associated with rates of
disease are distributed in a roughly normal, or bell shaped, curve in the pop-
ulation. Blood pressure, 1Q, and social participation are examples of such a
distribution. It then follows that there are many more people that have mod-
erate elevations of risk, compared to a few with extremely high risk.

* For many risk parameters, the chance of disease emergence is directly related

(in some linear or nonlinear function) to the amount of deviancy (in either
direction) from the levels of the healthiest subgroup. For example, the higher
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the blood pressure, the greater the risk of pathology; or, the lower the intake
of protein in infants, the greater the risk of growth stunting.

® The percentage of people over any “high-risk cutoff point” (e.g., 160 mmHg/
95 mmHg for blood pressure) is highly correlated with the population mean
for that variable.

® The largest number of “cases” do not occur at the extreme “tail” of the risk
factor distribution curve, but rather in the much larger group above the
median, roughly from the 55th to the 90th percentile.

* By moving the entire population toward lower risk will lower the population
mean modestly and lower the number of high-risk persons considerably.

Table 2.2 is taken from the screening phase of the United States Multiple Risk
Factor Intervention Trial (MRFIT). The data are tabulated from Professor
Rose’s discussion of the original publication in Lazncet.!

Row No. 1 in Table 2.2 shows the distribution of total serum cholesterol values
observed in 361,000 United States men aged 35-57 years old who volunteered
to participate in a study of men at higher risk of ischemic heart disease. This was
not a representative sample. Based on earlier population studies (including the
one conducted in Framingham, U.S.A., and others), the risk of ischemic heart
disease attributable to total cholesterol was apportioned among the nine levels
in percentages, as shown in row No. 2. The power of the total cholesterol risk
factor (row No. 3) is shown by dividing the percentage of deaths attributable
to total cholesterol by the percentage of the group that generated them. The
potency keeps rising with level of total cholesterol, as past research has taught
us to expect.

The message to take home from Table 2.2 is that intervening with the entire
population enough to shift the whole population’s distribution of total choles-
terol lower by only 0.5 mmol—one category—would reduce ischemic heart dis-
ease mortality attributable to total cholesterol by about 34%. In contrast, a
much larger reduction—three categories, or 1.5 mmol—applied to every high-
risk person (26.0 mmol total cholesterol), but to no lower risk person, would
achieve only an 18% reduction in ischemic heart disease mortality.

Table 2.2 illustrates more of Rose’s arguments.

® When the common conditions are met—the risk factor has a bell-shaped dis-
tribution and the rates of disease keep increasing for each increment in the

! Lancet ii; 1986, pp. 933-936.
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TABLE 2.2. Estimated association of total serum cholesterol to six year mortality with
population data from the screened population of the United States Multiple Risk Factor
Intervention Trial (MRFIT)?, 1972-1973 (n = 361,622 men).

Total serum cholesterol (mmol/I)
Total

cases
<4 445 455 555 556 6-65 6.5-7 7-7.5 >75 (%)

1. Population
distribution
by cholesterol
level (%)® 9 13 18 22 16 11 6 3 2

2. Deaths
attributable to
high cholesterol
effect 0 4 8 17 22 19 13 9 8

3. Potency of effect
(L2)/L1)¢ 0 31 A4 77 1.38 1.73 2.17 3.0 4.0

4. Deaths after

successful

high-risk

approach (%)4 0 4 8 215 262 225 — — —
5. Deaths after

successful

population

approach (%)@ 0 5.6 9.7 12.3 15.2 104 6.5 6.0 —

Source: United States Multiple Risk Factor Intervention Trial (MRFIT), as cited in Rose, 1992.

3 MRFIT mortality data are the six year total for all causes, because total cholesterol affects several cardiovascular
endpoints.

b Data from MRFIT screening.

¢ Ratio of percentage of deaths to percentage of persons at each total cholesterol level. This yields a relative risk
ratio signifying the relative lethal potency of each level of total cholesterol. Ratios less than 1.0 indicate a pro-
tective effect.

d Percentage of the original (100%) deaths that would occur if the high-risk approach were applied to all persons
having baseline total cholesterol of 6.5 mmol/l or greater and assumes that this intervention was successful in
reducing all “high” cholesterols by 1.5 mmol/l—or three categories lower. The percent of deaths is then recal-
culated with every high-risk person experiencing the potency effect three categories below his original level.
There is now only 82.2% of the original burden of disease—about an 18% decline.

€ Percentage of the original (100%) deaths that would occur if the population approach were applied to the
whole community, using mass media, group meetings, and all the other “total” approaches, and assumes that
this intervention lowered the community’s total cholesterol mean by only 0.5 mmol/l—just one category lower.
The shape of the distribution curve remains the same, as is also assumed for row No. 4. This results in the
community experiencing only 65.7% of its earlier mortality—over a 34% decline.

risk factor—then the population approach saves more lives and prevents
more illness than the high-risk approach. This does not necessarily mean it is
more cost-effective. The costs of each approach and the size of the targeted
groups also must be considered.

® The population approach is more likely to be preferable in the following sce-
narios: (1) when the risk factors are widely diffused throughout the commu-
nity; (2) when the gradient of disease risk continuously rises as the risk factor
becomes more extreme; (3) when it is impossible or too expensive to separate
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the susceptible from the non-susceptible groups or persons; and (4) when the
intervention is better achieved at a group or population level rather than at
an individual level (for example, changing eating patterns of families or
school groups; fluoridating the water supply, rather than hiring hundreds of
dental aids to find and treat every child and adolescent).

* The high-risk approach will be more effective: (1) when the risk conditions
are highly restricted (for example, exposure to fumes and solvents among
furniture workers); (2) when susceptibility is limited and obvious (for exam-
ple, persons with white, rather than tan or brown, skin for strict teaching
about sun exposure and skin cancers); (3) when there is a “risk threshold”
below which a risk factor confers no added danger and the low risk subpop-
ulation can be easily identified; or (4) when the intervention causes enough
inconvenience so that only high-risk, motivated persons will adhere to the hy-
gienic program (for example, diabetics and pre-diabetics following needed
strict dietary programs).

The population approach also reduces the size of the high-risk portion of the
population. Rose (1992) estimates the reductions as follows:

* If high risk for systolic blood pressure begins at 140 mmHg, reducing a pop-
ulation’s mean systolic blood pressure by 3% will decrease the number in the
high-risk group by 25%.

® If excess body weight is judged to be more than 92 kg, reducing the popula-
tion’s mean weight by 1 kg (about 1%) will cut the number of excess weight
persons by 25%.

® If heavy drinkers of alcohol are defined as persons drinking 300 ml of ethanol
or more each week, reducing the drinking population’s average ethanol intake
by 10% will cut the number of heavy drinkers by 25%.

Comparisons of distributions of values of risk factors, such as those above in
numerous populations, reveal that populations differ in means but not in the
shape of the distribution. The above calculations are based on that assumption.

THE PREVENTION PARADOX

The paradox goes something like this: preventive interventions often must
involve many, many people in order to help just a few. This is an issue that dates
back at least to the first immunization campaigns in the 1890s. And even in the
early part of the 20th century, when diphtheria was epidemic, preventive pro-
grams had to immunize about 600 children to prevent one death. Of course,
numerous non-fatal cases also were prevented. Similarly, today thousands of
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persons are wearing their automobile seatbelts for thousands of days each, for
just one life to be saved.

These are examples of preventive measures—risk factor reductions—that bring
large benefits to the population as a whole, but little or no benefit to most par-
ticipating persons. Such high ratios of participants to persons benefiting must
always be the case in situations where we know there will be many destructive
events in a population but do not know who might become the victim.

The message for health promotion is to make preventive actions automatic and
habitual, emphasizing their ease and simplicity, and also stressing that failure to
do the preventive act may generate only a tiny risk but represents a huge pen-
alty to anyone who becomes a victim. As Table 2.2 demonstrates, having many
persons exposed to a modest risk of disease or injury costs a community far
more damage than having a small number of persons exposed to a high risk.

Whether to choose the high-risk approach or the population approach hinges
on several additional factors, including the inconvenience or possible side effects
of the intervention program on persons at minimal risk and the shape of the
gradient of potency of the risk factor. For example, a U-shaped effect—when
both being too high and being too low are harmful—calls for the kind of pro-
gram that encourages both extremes toward safe moderation. These decisions
need to be worked out with the input of expert consultants. The purpose of this
discussion is to alert all health workers to the issues and the options.

SPECIFYING THE CHANGES IN BEHAVIORS
AND ENVIRONMENTS REQUIRED TO REACH
THE HEALTH GOALS

Once the type of health problem against which to intervene has been selected,
as well as the population subsets whose changes in behavior will reduce the
problem, those planning the program are ready to specify precisely what
changes need to be made. A vague goal will doom public health leaders and
workers to an enterprise akin to trying to catch a cloud in a butterfly net. A pre-
cise, operationally defined goal, on the other hand, will provide focus (thus
eliminating unnecessary activities) and enable quantitative evaluation (both be-
fore the program begins and after it ends), both for the behavioral and envi-
ronmental changes that the program aims to achieve and for the improved
health outcomes the program is intended to produce.

Goals should be stated in terms of specific, measurable results. They should not
be stated in terms of resources spent or activities conducted. For example, it is
not recommended that a goal be set such as, “Use 25 nurses to do home visits
to educate people about risk factors for cancer.” Rather, state an outcome ori-
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ented goal, such as, “Raise public awareness of cancer risk factors so that 80%
of adults know risk factors for cancer of the lung, head, neck, liver, and bowel.”
The following three examples of a third approach are more behaviorally ori-
ented: “Decrease the proportion of adults (X%) who smoke cigarettes by 20%”;
or “Decrease the X% who drink more than 7 alcoholic drinks per week by
20%7; or “Increase the X% who consume both three fruits or vegetables and
two fiber-rich foods each day by 20%.” Evaluation should be made in terms of
measured changes. Since the cancers above may take 20 to 30 years to develop,
early evaluation must be conducted in terms of risk factor changes. Don't look
for changes in health statistics until the “incubation period” of the disease in
question has elapsed. Simply to make people “more health conscious and knowl-
edgeable” is not helpful, unless it spills over into measurable actions that really
prevent disease.

Goals set for health interventions also should be attainable. Reducing the inci-
dence of diarrhea in day care centers by 90% is not an attainable goal for the
first intervention in most places. If a 20% reduction seems easy, set your goal at
30%, not at 50%. With some extra effort, you have a good chance of reaching
30% the first year, and then set another 30% reduction as the second year’s goal.
The prevention specialist should weigh the attitude of both health workers and
the target population: Will they work harder the second year if they achieve
their goal, if they fall somewhat short of it, or if they fail badly? Most behavior
change specialists believe that a sequence of small or moderate successes is the
best way to build morale, self-efficacy, and commitment for future goals—both
among health workers and among the participating public.

Careful analysis of the etiology of a disease
or class of trauma will usually reveal several
risk factors in the people who later become
victims. Certain places and times also con-
fer greater risk. There are usually potential
interventions to change the environment,
to separate the agent from the host, or to

Most behavior change specialists
believe that a sequence of small or
moderate successes is the best

way to build morale, self-efficacy, and
commitment for future goals—both
among health workers and among

activate. any other of the five strategies for the participating public.
prevention (see Table 2.1).
In general, combating a problem by launching two or more interventions simul-
taneously is often more effective than carrying out a single intervention, but it
also can be more costly. The goal is to select cost-effective ways of intervening,
and to combine them if indicated.

For example, some malaria control programs follow a probability model both to
attack the vector (mosquitoes) and to raise human resistance with antimalarial
medications. If the number of mosquitoes can be cut by half and the number of
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susceptible hosts can be cut by half (assuming equal and independent effects
from each intervention and no changes in other factors), one would expect
malaria transmission to fall to one-quarter of its previous rate. A similar multi-
pronged approach also works well for highway safety and many other conditions.

In general, a program designed to change behavior and attitude will always be
needed to gain public acceptance of environmental and health service programs.
A highly successful polio immunization program conducted in the 1960s, when
live-virus polio vaccine was new, was organized to include health professionals;
elementary schools; churches; supermarkets; county offices; factories; recreational
facilities; newspapers, radio, television, and billboards in two languages; com-
munity volunteers; and civic clubs. This enthusiastic, multi-faceted and many-
channeled approach set records for community participation. The facilities, work
hours, and media coverage were mostly free gifts to the health campaign. This
“community saturation approach” is still being used with encouraging success.

The channels to be used to reach people, the nature of the message, and the
times and places for providing services will differ greatly depending on the
nature of the target disease and that of the target population. As an exercise,
think how you would plan a program targeting measles in children, breast can-
cer in middle-aged women, AIDS among intravenous drug users, sexually trans-
mitted diseases in teenagers, or reactive depression in recently widowed persons.

Before continuing, think about and write the nature and content of the pro-
gram to be designed for each of these diseases and population subgroups, as well
as where, how, and by what sorts of workers the services are to be rendered. Save
the notes. You may want to review them after reading Chapter 12.

Chapter 12, on changing behavior, will provide further guidelines to use in
planning for such programs. Before that, however, Chapters 3 through 6 in Part
IT will review the major health problems at each stage of life and will examine
how they can be reduced.
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PART II.
IMPROVING HEALTH
THROUGHOUT THE

LIFE GYGLE



3. Infants and Children
up to 14 Years Old

IN PREGNANCY

A healthy pregnancy and safe delivery are the essential foundation to a joyful
and productive life. A damaged pregnancy, however, can result in mortality,
malformation, and impaired functional status—both physically and men-
tally—that can last a lifetime.

Infant mortality (babies who die before their first birthday) is a traditional in-
dicator of a population’s overall health. As such, WHO has included it as a
major indicator in its Global Strategy of Health for All (Rutter and Quine,
1990). Specific diagnoses for death during infancy may be assigned unreliably
because often several contributing causes are present simultaneously and the as-
signment to primary cause is arbitrary or follows local custom.

Mortality data for 1993 in the United States suggests, however, that among live
births who die before age 1, about 50% die from conditions that started dur-
ing prenatal life. Their deaths are coded as being due to such conditions as con-
genital anomalies, disorders related to prematurity, low birthweight, respiratory
distress of newborn, and maternal and perinatal complications (CDC, 1996).
The risk factors for death, malformation, and disability, however, are more
clearly defined and often preventable.

Poor nutrition, infections, and toxins are the three most frequent, yet prevent-
able, causes of infant disability and mortality. Complications of pregnancy,
often rooted in the first three causes, add their toll as well. The foundations for
healthy babies come from educating and motivating youth well before their fer-
tile years. Potential problems can be monitored and often prevented by alert
prenatal care begun in the first trimester and continued throughout pregnancy.
Poor nutrition is more often due to a lack

Of pI'OtCiIl, minel‘als (CSPCCiaUy iOdinC and Poor nutrition’ infectionsl and toxins

iron), and. vitamins (F:spec1al!y folic acid), are the three most frequent—and
than to simple caloric deficits. However,

women who are seriously deprived of food preventable—causes of infant
usually show all the deficiencies listed. disability and mortality.

Infectious diseases can either interfere with the mother’s body’s ability to trans-
mit adequate nutrients through the placenta, or the infectious agents themselves
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(or their toxins) can pass directly into the fetus. Rubella, dengue, HIV, hepatitis
B, and other sexually transmitted diseases (e.g., gonorrhea, chlamydia, syphilis,
herpes simplex, cytomegalovirus) are among those whose infectious agents can
cross the placenta (Cates and Holmes, 1986:257-281; and Hutchinson and San-
dall, 1995). Pregnant women at high risk for the above conditions should be
screened for them at the first opportunity to protect the baby. All pregnant
women should be screened as shown in the “Screening Checklist for Pregnant
Women” later in this chapter. Diarrheal diseases and intestinal parasites reduce
the nutrient stores in the mother, and, if severe enough, can malnourish the fetus

(Perez-Escamilla and Pollitt, 1992; Last, 1986, pp. 1515-1531).

Research in recent decades has highlighted the damaging effects of “everyday tox-
ins” such as those contained in cigarette smoke and alcohol. It has been well
established that these are risk factors for low birthweight—which is a common
intermediary for immature development—congenital anomalies, and infant mor-
tality. Alcohol consumption can cause fetal alcohol syndrome, with its characteris-
tic stigmata and disabilities. Even lesser amounts of maternal drinking are believed
to cause non-specific damage, based on animal research. Many illegal drugs, and
even some legitimate medications used inappropriately, can damage the fetus or
create a state of acute narcotic withdrawal immediately after the baby is born. Co-
caine is particularly damaging (Frank, Bresnahan, and Zuckerman, 1996).

Poor family functioning was found to be a predictor both of intrapartum com-
plications and low birthweight in a study group of U.S. women of lower eco-
nomic levels (Reeb et al., 1987). The study used three scales of family function-
ing. All of them asked about the woman’s perception of her family’s helpfulness
and emotional support, her satisfaction with these circumstances, and her satis-
faction with her family’s performance in terms of taking care of the family’s
needs and getting along together without conflict. Discriminant function analy-
sis showed poor family function, age over 35 years, and full-time employment
outside the home to be the three strongest predictors of complications of preg-
nancy and delivery. Poor family functioning and more stressful life events were
the strongest predictors of low birthweight. (See also Rutter and Quine (1990)
for further documentation that life stresses and low socioeconomic status in-
crease rates of low birthweight.) Ten biomedical variables were also evaluated,
but they each had smaller predictive values. The relative strengths of risk factors
vary by the stage of economic development and frequency of damaging diseases.

The main reason life stress may affect pregnancy outcome appears to be because
it creates continuing anxiety and feelings of distress, which, in turn, change the
levels of glucocorticoids, corticotrophin-releasing hormone, beta endorphins,
and the interaction of the hypothalamic pituitary-adrenal system. A compre-
hensive review of the effects of stress and anxiety on pregnancy outcomes, the
endocrinology involved, and possible treatment strategies has been presented by

Lederman (1995, a and b).
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Low birthweight, often caused by the factors above, has other less defined
causes as well. Low birthweight, in turn, is a contributing cause to many phys-
ical and psychoneurological problems that emerge later in childhood. (See
Chapter 7 for details.)

Excellent reviews of social inequalities in pregnancy outcome (Rutter and Quine,
1990), causes and consequences of intrauterine growth retardation (Perez-
Escamilla and Pollitt, 1992), preventive perinatology for developing countries
(Torres-Pereyra, 1988), and prevention of infant mortality by nurse-midwives
(Willis and Fullerton, 1991) provide data and recommended actions for making
pregnancy and infancy healthier.

WHO estimates that about 17% of the 122.3 million babies born worldwide
each year have a low birthweight—under 2,500 g. The low birthweight rate was
18% in developing countries, but only 7% in industrialized countries (World
Health Organization, 1980). Low birthweight babies have twice to four times
the risk of dying in their first 3 days of life compared to normal weight babies,
and the survivors are more likely to suffer impaired intelligence. Complications
of pregnancy and delivery that involve fetal anoxia have been implicated as risk
factors for schizophrenia emerging in the third decade of life (Mrazek and Hag-
gerty, 1994). For babies whose pregnancies and deliveries leave residual physio-
logic dysfunctions involving the autonomic nervous system, the risks of conduct
disorders later in childhood are raised fivefold (Mrazek and Haggerty, 1994).
Low birthweight babies also have higher risks for many other abnormalities.
(Also see Chapter 7.)

The material deprivation experienced by the poor, both in industrialized and
developing countries, exacts a toll in the form of damaged pregnancies, fetal
growth retardation, sick babies, and higher infant death. Clearly, impoverished
areas are the places of greater need for preventive programs—but much of the
fetal and infant damage is mediated by psychosocial, behavioral, and cultural
correlates of poverty which can be modified by the determined efforts of health
professionals and community resources (Rutter and Quine, 1990).

The two main strategies for improving in-
fant health and development are: (1) reduc-
ing the frequency of low birthweight, and
(2) increasing the delivery of prenatal care,
both by starting care earlier in the pregnancy
and by improving the rate of keeping subse-
quent appointments at the prenatal clinic.

Much research has shown that early and

The material deprivation experienced
by the poor, whether in industrialized
or developing countries, exacts a toll

in the form of damaged pregnancies,

fetal growth retardation, sick babies,

and higher rates of infant death.

comprehensive prenatal care can improve pregnancy outcomes. Such care pro-
vides early detection of correctable risk factors in the pregnant woman and
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provides her support to make the necessary arrangements for the latter portion
of pregnancy, delivery, and early infant care.

Comprehensive descriptions of the recommended services and scheduling for
prenatal care are published by national health authorities and can be found in
textbooks of obstetrics. The list of prenatal risk factors, which follows in this
section, should be used as a supplementary source. The first task of regional or
community health authorities is to make prenatal services available, convenient,
and culturally acceptable. The social groups at highest risk for prenatal and
perinatal complications, low birthweight, and fetal anomalies, are people in low
socioeconomic status and cultural minorities.

Low family income, unemployment, low education, poor housing, and lack of
transportation each makes its independent—and interactive—impact to lower the
utilization of prenatal care. If health care workers speak the same language the pa-
tients speak at home, the rate of women coming for initial care and keeping ap-
pointments is increased. Effective social networks in the community can be en-
listed to encourage pregnant women to come for care (Willis and Fullerton,
1991). Health agencies must become proactive to enlist community participation.

The literature reviews have good agreement on the risk factors for low birth-
weight and fetal anomalies. The most detailed list appears in Willis and Fuller-
ton (1991).

RISK FACTORS FOR LOW BIRTHWEIGHT, FETAL ANOMALIES,
AND INFANT DEATHS

Social Risk Factors

® poverty and its correlates;

low education of the mother (illiterate mothers experience three times the
infant mortality rate in some areas compared to mothers who have finished

high school (PAHO 1994, 1998, 2002);

® unmarried status (even after age and education are accounted for);

poor family functioning, low emotional and practical helpfulness.

Personal Biological Factors
* mother is too young (early teens);

® mother is too old (mid-40s or older);
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there are fewer than two years between pregnancies—a factor that can dou-
ble infant mortality (PAHO, 1994, 1998, and 2002);

the mother is obese;
the mother is markedly underweight before pregnancy;
the mother does not gain enough weight during pregnancy;

the mother is undergoing her first pregnancy.

Personal Behavioral Factors

® the mother smokes cigarettes;
the mother consumes any alcohol;
the mother uses illegal drugs;

the mother misuses legal medications not approved as safe for use during
pregnancy;

the mother is exposed to workplace or farm toxins (chemicals, solvents, pes-
ticides, some liquid fuels);

the mother is exposed to infections (including sexually transmitted infections
and poverty-related infections);

the mother undergoes adverse life events without social support;

the mother has inadequate nutrition before and during pregnancy (popula-
tion malnutrition is discussed in Chapter 13);

the mother receives insufficient professional prenatal care or it comes too late.

Psychological Risk Factors!

® the mother experiences chronic elevated levels of anxiety or depression (Rut-
ter and Quine, 1990);

® the mother undergoes a high frequency of stressful life events, especially in
the absence of social supports (Lederman, 1995).

I This list is derived from Willis and Fullerton, 1991.
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Note how these risk factors are heavily weighted with social conditions and be-
havioral habits. The steps to achieving the goal of reduced infant mortality and
disability must follow the route of changing cultural norms and social expecta-
tions for women of childbearing age by educating and motivating each com-
munity and by supporting behavior change in individual women before their
pregnancies begin. (The general strategies of community intervention
were presented in Chapter 2, and the technology for changing risk fac-
tors will be explained in Chapter 11.)

SCREENING PREGNANT WOMEN

Some localities may have many screening procedures, while others may have con-
siderably fewer. The following checklist? includes those procedures best demon-

SCREENING CHECKLIST FOR PREGNANT WOMEN

1. For iron deficiency anemia;

2. For pre-eclampsia via blood pressure measurement at each prenatal visit;

3. For weight: is mother clearly underweight or clearly obese; does she gain weight ap-
propriately during pregnancy?

4. For tobacco use: urge and motivate stopping totally, at least during pregnancy and
lactation;

5. For alcohol use: ask whether mother drinks and how much in a non-judgmental
manner, then urge and motivate total cessation for the duration of pregnancy and
lactation;

6. For mood altering drugs: ask about use in a non-threatening way, then urge cessation
for duration of pregnancy, preferably permanently—drugs will damage fetus but not
abort it;

7. For medications being taken, including over-the-counter compounds—urge discontin-
uance of all substances not known to be safe for the fetus;

8. For eating of non-food substances such as clay, starch, special folk-cure earths
(ingesting such substances is sometimes called “pica of pregnancy”)—some of these
may contain traces of heavy metals (e.g., lead), other toxins, salts, or merely “empty
calories.” Urge stopping practice by substituting something safe to chew on
or eat;

9. For asymptomatic bacteruria via urine test;

10. For rubella: ask about prior vaccination; if none, follow patient closely for infectious
episodes during pregnancy, but do not immunize until after delivery;

11. For hepatitis B virus: based on community prevalence, do blood test to detect active
(acute or chronic) infection;

12. For syphilis and for human immunodeficiency virus (HIV) in all pregnant women;

13. For gonorrhea and chlamydia: via sexual history and physical exam in all women; in
higher risk women, by lab culture;

14. For Rh-incompatibility (now called D-blood typing and antibody screening).

2 Various sources were used to compile the list, primarily the United States Preventive Services

Task Force, 1996.
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strated to be beneficial and efficient. As always, the availability and cost of cer-
tain technologies in the local setting will influence which procedure is selected.

Priorities for including or excluding items from all the screening checklists in-
cluded in this Handbook should be based upon the local prevalence and seri-
ousness of conditions and the local practicality and effectiveness of the proposed
addition to program protocols. For example, investing in extending oral rehy-
dration therapy may save more suffering than screening newborns for phenylke-
tonuria abnormality.

The best “screening device” is a health professional who examines methodically,
observes acutely, asks wisely, and listens intently to the mother and child. The
health worker can then prioritize the more technical procedures based on the
prevalence of conditions in the community and individual patient risk factors.
Some of the screening items may not be feasible in underserved or under-
equipped areas. Other items can be estimated clinically, such as iron-deficiency
anemia by observing nail beds or eyelid mucosa, when laboratory tests are not
cheaply available.

FROM BIRTH THROUGH AGE 4 YEARS

This section deals with the major causes of death and disability in children
through age 4.7 The patterns of mortality differ, depending on whether a nation
has an all-cause, age-specific mortality rate for ages 14 that is greater than
about 150 deaths per 100,000 children of those ages or whether a nation’s rates
fall under about 120 per 100,000. Nations with rates between 120 and 150 can
follow either pattern.

For nations with higher rates of early childhood deaths, the leading cause (using
the International Classification of Diseases (ICD-9)) is infectious and parasitic
diseases, followed by intestinal diseases and respiratory diseases. External causes
usually rank fourth, but sometimes are higher.

For nations with lower early childhood mortality, external causes (including ac-
cidents, neglectful or intentional trauma) usually are the leading cause of death,
with drowning common especially for boys. Congenital anomalies or infectious
and parasitic diseases usually run second in frequency.

3 Mortality figures are drawn from selected nations that have reported their age- and sex-specific
mortality to the World Health Statistics Annual in recent years and from the Global Burden of
Disease Study (Murray and Lopez (eds.), 1996). The impact of disability from non-fatal condi-
tions and their responsible risk factors is drawn from estimates by the Global Burden of Disease

Study (Murray and Lopez, 1997, a—d) and from José L. Bobadilla and colleagues (1994).
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In nations that have warm climates year round, the many “tropical diseases”
exact a heavy toll, especially among young children, resulting in impaired de-
velopment, risk of recurrent disease, or, all too often, death. The world’s most
prevalent communicable diseases include malaria, schistosomiasis, amebiasis,
insect-borne viral and parasitic diseases, tick-borne diseases, oral-fecal transmit-
ted parasitic worms, and diseases associated with poor sanitation. These diseases
often arrive as epidemics in communities and remain endemic thereafter. As re-
cently as 1990, malaria alone caused an estimated 31 million healthy life years
lost (QALYs) in the world’s children. This figure includes both deaths and the

disability among survivors.

Control of these diseases may involve separating flying insects from people by
screening, insecticide spraying, chemoprophylaxis, using “clean” water and food,
improving sanitation, separation from or pharmacologic treatment of human
carriers, and changing various environmental aspects. Malaria, schistosomiasis,
and other diseases involving living vectors can be prevented successfully only by
large-scale community and regional programs. Much useful guidance in this re-
gard can be obtained from recent editions of Conzrol of Communicable Diseases
in Man (Chin, 2000). The role of local health professionals and the public is to
advocate specific community preventive interventions as needed and to assist in
their successful completion.

An underlying determinant of the severity—the risk of permanent disability or
death—of all these children’s diseases is the children’s nutritional state. Protein-en-
ergy malnutrition and iron-deficiency anemias are estimated to be responsible for
a total loss of more than 45 million life years of healthy function—Disability Ad-
justed Life Years (DALYs) (Murray and Lopez, 1997, a—d). Vitamin A deficiency
adds to these losses by causing eye lesions, which can lead to blindness. This de-
ficiency also affects the skin and reduces resistance to infections. Malnutrition is
seldom coded as the primary cause of death, but it aggravates respiratory disor-
ders, diarrheas, and the immunizable diseases, and they, in turn, drain out what
limited nutritional reserves remain in the body. Nutritional diseases are common
in developing countries and among poor families everywhere, especially in urban
settings. Even in wealthier nations, malnutrition can be found in children, adults,
and the elderly in impoverished areas. (Malnutrition as a community and re-
gional problem is discussed in the section on malnutrition in Chapter 13.)

Breastfeeding provides the best nutritional start in a baby’s life. A well-nourished
mother provides better nourishment for her baby, as well as essential immuno-
logic protection. Breast milk can be fed exclusively until such time as the baby’s
rate of growth falters (slows down from local averages). This usually occurs be-
tween 4 to 6 months of age (Hijazi et al., 1989). In some places, a child’s par-
tial breastfeeding may continue for as long as 24 months of age.

4 See Jakobsen et al. (1993) for methods of promoting breastfeeding.
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Extended breastfeeding delays the return of regular menses in most women. It
also reduces the frequency and severity of diarrheas and respiratory infections in
infants and tends to protect against obesity developing when the babies reach
childhood and adolescence. In a study in New Zealand that followed more than
1,000 children for 18 years, longer duration of breastfeeding was associated with
measurable advantages in cognitive ability at ages 8 to 13 years and higher scores
on school-leaving examinations (Horwood and Fergusson, 1998).

The United States Government initiative “Healthy People 2010” urges that
breastfeeding be continued until at least age 6 months. Studies show that giving
new mothers promotional material from manufacturers of infant formula en-
courages many of them to give up breastfeeding as early as two weeks after the
baby’s birth. For most this is an unhealthy choice.

The solution to these nutritional problems is adequate food—enough calories;
protein sources; green, yellow, and other vegetables and fruits. Iodine deficiency
can be remedied by area-wide distribution of iodized salt. Vitamin A deficiency
can be dealt with by fortifying a staple food or by large oral doses twice yearly.
Both Vitamin A supplementation (included in WHQO’s “EPI-plus” program)
and iodine supplementation (where required) are extremely cost effective in
terms of healthy life years gained for the money spent (Bobadilla, 1994). Text-
books on public health nutrition also will be useful in this regard.

The probability that a child born live will I Breastfeeding provides the best
live to his fifth birthday depends largely on nutritional start in a baby'’s life.
where that child lives. The World Bank has

utilized mortality statistics for the latter 1980s from 169 nations and reporting
areas to project the estimated percentages of live-born children who will die be-
fore turning 5 years old. The estimates are available from the original source for
each reporting nation (Feacham et al. (eds.), 1992). Table 3.1 summarizes these
data by six geographic/economic regions and shows both median percentages
and ranges of percent mortality in the 1980s and 1990s.

Mortality medians differ substantially across regions: 12-fold differences for
males, and nearly 17-fold differences for females. The ranking for regional mor-
tality before age 5 follows that for economic development. In all nations, boys
have higher rates than girls. Even more important for health policy-makers are
the wide ranges of child mortality within each region. Within Latin America
and the Caribbean, for example, the range is 10-fold for males and 12-fold for
females. Other transitional and developing regions show similar disparities. This
table can be read as a score card on child health for regions and nations, but it
can far more productively be used as a searchlight of opportunity, to guide na-
tions and districts to the subpopulations in greatest need and to the nature of

those health needs. The remainder of this chapter will review major ways to save
children’s lives and health.
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TABLE 3.1. Median percentages of live births projected to die before their fifth
birthday by gender, region, and economic development (for 1990s).

National Groupings Males Females
Asia and Pacific 5.22 4.52

(36 nations and areas) (0.8-22.7)p (0.7 —22.0)°
Latin America and the Caribbean 357 3.1%

(40 nations and areas) (1.3-12.8)P (0.9 - 10.6)0
Middle East and North Africa 9.52 8.0°

(25 nations and areas) (1.6 —30.3)° (1.1 -27.5)p
Sub-Saharan Africa 16.22 11551e

(31 nations and areas) (1.9-26.1)P (1.3-23.5)
Industrialized socialist and Eastern Europe 2.22 1.72

(9 nations) (1.1 -5.0P (0.7 - 4.0
Industrialized free-market 1.32 0.92

(28 nations and areas) (0.6 -4.1)p (0.5 - 3.0)b

Source: Data abstracted and summarized from Feachem, Kjellstrom, Murray, et al., 1992.

3 Median of group.
b Range of group.

Mortality projections are based on World Bank model estimates calculated from data from 1985 or later (157
areas) or 1980-1984 (12 areas).

PREVENTION AND EARLY DETECTION
OF DEVELOPMENTAL PROBLEMS

The path of choice is primary prevention—keeping the risk factors from ever
arriving. The section on pregnancy reviews the steps to take. (Protection for
the central nervous system is further discussed in Chapter 7.)

As for secondary prevention, some developmental problems can be prevented by
early detection of risk; others can be reversed, or at least have their damage min-
imized, if treated early. Detection without treatment not only is useless, it actu-
ally may cause harm by creating anxiety and guilt in parents who feel helpless in
facing their child’s problem without any solution. Treatment may be curative or
it may help the children learn ways to keep their disabilities from impairing their
functioning too seriously. Human beings possess a great force for life and growth,
and this force is strongest in children. Caring health professionals and a loving
family can help remove some barriers to children’s growth and development.

Screening Checklist for Newborns
1. For congenital hypothyroidism;

2. For phenylketonuria (PKU);
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3. For sickle cell disease where parents are at elevated risk;

4. Perform ocular antibiotic prophylaxis to prevent gonococcal or chlamydial
infection of the eyes;

5. Have a health professional perform a full pediatric examination;

6. Urge breastfeeding for the first year of life, supplemented by soft foods as
needed.

PREVENTING POSTNATAL DISABILITIES

A healthy pregnancy can prevent many congenital defects, but a considerable
number of permanent limitations and disabilities develop after birth. Among
these (depending on the nation) are malnutrition and growth stunting evolving
from inadequate calories and proteins in the baby’s diet. These are aggravated
by diarrhea, sequelae of childhood infections, parasitic diseases, and trauma
(both accidental and inflicted). All these causes can be diminished by social and
behavioral changes.

In a review of the epidemiology of developmental disabilities (including both
those of prenatal and postnatal origin), Lipkin (1991) concludes that develop-
mental disabilities overall appear about as frequently as the most common of se-
rious pediatric diseases. Hence, their prevention is vitally important to improve

child health.

In the United States, a 1987 survey estimated that almost 1% of children under
age 18 years had some kind of physical impairment. Psychological and neuro-
logical impairments were counted separately. The most frequent impairments
were orthopedic (0.35%), two-thirds of which affected the lower limbs. Speech
and hearing impairments were next in frequency (0.18% and 0.16%, respec-
tively). Scandinavian surveys cited by Lipkin (1991) combine childhood dis-
abilities with chronic diseases, and generally from 6% to 12% of children are
affected (according to the definitions used). Gortmaker and Sappenfield (1984)
included psychological and neurological as well as physical disabilities in their
survey. Much higher estimated prevalences were found. Their listing is led by at-
tention deficit disorders (15%), followed by learning disabilities (7.5%), speech
and language disabilities (7%), mental retardation (2%), and moderate to severe
asthma (1%).

Determining the causes of these disorders is a major concern. Current thinking
estimates that genetic factors contribute to many disabilities, but that the fol-
lowing external factors are primary causes for many other cases and contribute
to multifactor etiology in still others: intra-uterine toxins, such as alcohol, to-
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bacco, and cocaine; intra-uterine infection, such as rubella, hepatitis, and sexu-
ally transmitted diseases; and asphyxia during birth. Low birthweight is associ-
ated with increased risk of all the prenatal and perinatal disabilities. Postnatal
causes include toxins (such as lead poisoning), head trauma, severe infections
(especially meningitis), severe malnutrition, and physical abuse.

Lipkin (1991) estimates that from 3% to 15% of all developmental disabilities
are acquired postnatally and that many of these are preventable. A registry of all
developmental disabilities in the Atlanta area (USA) for 1991 revealed that
meningitis and child battering were the two leading causes of postnatally ac-
quired disabilities in children ages 3—10 years. Injuries caused by motor vehicles
ranked third. Otitis media was the primary cause of hearing impairment (CDC,
1991). The Adanta data, of course, may not apply in rural or developing re-
gions, but these data can raise the index of awareness and concern about these
causes for health professionals everywhere.

Preventive efforts should focus on treating meningitis early, before brain dam-
age becomes irreversible. Both bacterial infections and hemophilus influenza
type B are frequent agents. Prevention of child battering, including “shaken
baby syndrome,” will be covered in the section on child abuse, and vehicle in-
juries will be covered in the section on unintentional injuries, both presented
later on in this chapter.

REDUCING SUDDEN INFANT DEATH SYNDROME (SIDS)

SIDS is of major concern in nations that have very low infant mortality rates.
Where other causes for postneonatal deaths are understood and well-controlled,
this residual set of sudden, unexpected and unexplained deaths baffles medical
experts and shocks parents. This accounts, in part, for the large research expen-
ditures for SIDS, despite its modest incidence by worldwide standards of infant
mortality.

The definition of a SIDS case has four required findings: the death is (1) sud-
den, (2) unexpected, (3) occurs before the first birthday, and (4) a specific cause
of death cannot be assigned despite thorough investigation, including autopsy

(Smedby et al., 1993).

The fourth requirement prevents present development of an international epi-
demiology for SIDS. Most nations do not perform detailed autopsies on most
sudden infant deaths. Nevertheless, population studies coming from a few highly
developed countries with cold winter climates have identified major risk factors,
as well as prevention methods that could cut SIDS deaths by more than half.
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Several different pathologic processes appear able to cause SIDS, singly or in dif-
fering combinations. A breakdown in respiratory function or in temperature
control, the presence of infection, and immaturity of physiologic control sys-
tems have been most often implicated (Fleming, 1994). Most SIDS deaths
occur in the first 4 months of life, when the baby’s self-regulating mechanisms
are not adequately developed.

SIDS rates have been declining in parallel with the total of other postneonatal
deaths since the 1980s in countries like the United Kingdom. There are, how-
ever, huge seasonal variations in cold climates. The United States, for example,
incurs twice the SIDS death rates in winters compared to summers (American
Academy of Pediatrics, 1996), and the same is true in Sweden. SIDS rates are
rising in regions where increasing numbers of physicians are recognizing and re-
porting it. Rates have also risen when traditional cultural infant care practices
are replaced with a “Western way of living” (Norvenius et al., 1993).

Predisposing and Precipitating Risk Factors for SIDS
1. Low birthweight;

2. Maternal smoking, either during pregnancy or after birth; smoking both
times triples a baby’s risk. (See the section “Preventing Postnatal Dis-
abilities” earlier in this chapter.)

3. Baby sleeps on its stomach (prone); putting babies to sleep on their back is
best.

4. Sleeping on soft bedding (thick quilts, pillows, waterbeds, animal skins),
anything that might reduce air intake or increase rebreathing of expired car-
bon monoxide.

5. Covering the baby’s head with bedding, or placing it such that bedding may
fall over the baby’s face later in the night.

6. Use of heavy blanketing or excess external heating; thermal physiology un-
dergoes several maturational steps in the first 4 months of life, and babies can
neither cool themselves enough if overheated, nor warm themselves enough
if chilled for an hour or more (Fleming, 1994; Norvenius et al., 1993).

7. Allowing the baby to become chilled for an extended period. Even a warmly

covered infant breathing freezing air for an extended period can experience
respiratory stress and SIDS.

INFANTS AND CHILDREN UP TO 14 YEARS OLD




8. Respiratory infections, either bacterial or viral, can interact with other of the
above risk factors to raise risk dramatically. A low-birthweight infant in a
home with ambient smoke is more likely to die from influenza than an in-
fant with influenza who is breathing clean air.

Preventing SIDS

Even though the pathophysiology of SIDS is poorly understood, actions to pre-
vent it have proven effective. Preventive steps are much like those for respiratory
illnesses. For example, breastfeeding reduces risks here, too. Reversing the eight
risk factors just listed is clear enough to do.

The issue of sleeping position warrants more discussion. Until infants are ma-
ture enough to roll over—from stomach to back and again to stomach—they
run the risk of having fresh airflow reduced by getting the nose and mouth
blocked by pillows or soft bedding and suffocating. Older babies respond to
oxygen deficit by moving enough to open airflow. Second-hand tobacco smoke,
carbon monoxide, or re-breathing the baby’s exhaled carbon dioxide creates hy-
poxia. In addition, nicotine exposure is believed to impair a young baby’s de-
fense against hypoxia (Milerad and Sundall, 1993).

Programs that teach parents, nurses, and childcare workers always to place the
baby on its back to sleep have been followed by declines in rates of SIDS in step
with declines in the percentage of parents putting baby to sleep on its stomach.
Placing the baby on either side is almost as safe. When placing the baby on its
side, position the arm on the bed or cot in front of the baby to make it more
likely to roll toward the back than toward the stomach when it moves. (Once
the baby can roll over both ways with ease, parents need not keep repositioning
the baby on its back, but should continue first laying it down on back or side.)
Early concerns about the supine position possibly causing other problems have
been dispelled by subsequent research, except for babies with unusual clinical
problems.

Programs like the “Back to Sleep” educational campaign in England, and now
being conducted in the United States and elsewhere, have a catchy title and are
a constant reminder of the correct way to position the child. Such programs
have had community success, resulting in 50% to 70% reductions in SIDS in
several nations, including England, New Zealand, and the Netherlands. Unfor-
tunately, most clinics and doctors offices do not give parents regular, organized
education regarding how to prevent SIDS (Gibson et al., 1996), even though
they may be aware that the American Academy of Pediatrics (AAP) had adopted
a preventive policy. AAP has since reaffirmed that infants should sleep on their
backs and has endorsed other of the recommendations included here (American
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Academy of Pediatrics, 1996). Similar recommendations have come from expert
consensus groups in Sweden (Smedby et al., 1993).2

INCREASING IMMUNIZATION COVERAGE

PAHO/WHO’s Expanded Program on Immunization (EPI) targets six diseases:
diphtheria, tetanus, pertussis, measles, poliomyelitis, and tuberculosis. Some
vaccines address the first two or three of these with a single injection. In 1994,

the International Commission certified the eradication of poliomyelitis in the
Americas (CDC, 1994).

In countries with aggressive immunization programs, diphtheria, tetanus, per-
tussis, and mumps have been declining steadily from year to year, but measles
still has its epidemic years. In countries with lower coverage, more comprehen-
sive immunization programs are the most powerful way to improve children’s
health. The international goal (such as established by UNICEF) is to achieve
immunization of 80% of each community’s children for all of the diseases in-
cluded in EPI.

Acute respiratory infections are estimated to cause one-third of all deaths in
children under age 5 years in developing countries. These 4.3 million acute res-
piratory deaths each year are estimated to include 480,000 due to measles,
260,000 due to pertussis, and 800,000 due to neonatal pneumonia (Tulloch
and Richards, 1993). In addition to the deaths, millions of surviving children
are damaged by stunted growth and diminished brain function.

The vital need to expand immunization coverage against measles and pertussis
is obvious from the above data. Immunization to prevent pneumonias is not af-
fordable in many countries, and vaccines to prevent the most commonly occur-
ring types are not yet approved. However, hepatitis B has become epidemic
worldwide in children and adults. It disables by causing liver diseases, includ-
ing cirrhosis and cancer—and it spreads easily. Vaccines to prevent hepatitis B
are now included in the EPI-plus program, and are also being given on a
community-wide basis in many countries.

Tulloch and Richards (1993) argue that high coverage with measles vaccine is
the most critical immunization to reduce both acute respiratory and diarrheal
mortality in young children. The Global Burden of Disease (GBD) Study esti-
mates that measles causes the deaths of over one million children in the devel-
oping world each year (1990 data) and that tetanus kills over 475,000, most of

> An annotated bibliography on the overall topic of SIDS was presented by Fleming (1994) and
more recently by Henderson-Smart and colleagues (1998).
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them under 5 years of age. Measles and tetanus vaccines are part of the immu-
nization package used with young children. They must be promoted more ag-
gressively in all areas where these infections are endemic.

Rubella, a major cause of congenital anomalies, can be greatly reduced by im-
munizing girls before they reach childbearing age. This can be achieved by using
the MMR vaccine, which combines protection against measles, mumps, and
rubella. Using the same vaccine with young men will provide needed coverage
for measles, prevent mumps, which can have severe effects in adults, and reduce
the rubella-susceptible population to levels below the percentage needed to
propagate an epidemic.

The cost-benefit ratio of giving vaccines rather than allowing even a few cases of
the disease to occur is well-illustrated by the cost of pertussis (whooping cough)
vaccines versus the cost of caring for cases. The widespread use of pertussis vac-
cine in the United States has reduced incidence of this clinical disease by 99%. In
a 1996 cost study conducted by the Texas Department of Public Health (U.S.A.),
more than half of all pertussis cases and 67% of infant cases in 1994, required
hospitalization. The median hospital charge was US$ 4,000 per case. This is 444
times the cost of a $9 dose of DPT vaccine. The cost of outpatient care for the
large number of cases not hospitalized also must go into the equation (Texas De-
partment of Health, 1996). The WHO study by Bobadilla et al. (1994) estimated
that 10% of all lost Disability Adjusted Life Years in the world’s children are at-
tributable to lack of immunizations. (Also see Chapters 2 and 13.)

REDUCING RESPIRATORY DISEASES

The incidence of acute respiratory infections in young children is rather similar
in both developing and industrialized nations, with an average of four to eight
episodes per child per year (Tulloch and Richards, 1993). There are no proven
effective barriers to reduce the transmission of respiratory viruses, but there are
known measures for reducing the rate at which they precipitate serious disease.

The main reason for the huge excess of child mortality due to infectious respira-
tory diseases in developing versus industrialized nations is the rate at which simple
coughs and colds progress into pneumonia. While about 4% of children in indus-
trialized areas develop pneumonia each year, the rate in less developed and rural
areas may run between 10% and 20% (Tulloch and Richards, 1993). In the Amer-
icas the average infant mortality due to pneumonia and influenza is about 6 per
1,000, with a range from 1.5 per 1,000 in Canada to more than 20 in Haiti, Bo-
livia, and Peru (PAHO, 1994). Worldwide, respiratory infections account for about
20% of all deaths from birth up to age 5. In the developing world respiratory in-
fections are the leading cause of loss of healthy life years (DALYs) among children,
accounting for about 15% of the total burden experienced.
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The death rates for pneumonia and influenza are much lower and continue to
decline steadily for children ages 14 years old. Again, rates correlate closely with

indicators of poverty, housing conditions, and food accessibility, from 1 per
100,000 in Canada and the United States to 224 per 100,000 in Guatemala.

The key to cutting the death rate is to prevent or promptly treat childhood
pneumonias. Risk factors include low birthweight, malnutrition, indoor air pol-
lution, and allowing infants to become chilled. There is suggestive evidence that
vitamin A reduces the severity of some respiratory infections in places where
diets are only marginally adequate. Pneumonias are most often viral in indus-
trialized areas, but most often bacterial in developing areas, thus making selec-
tive use of antibiotics the treatment of choice. PAHO warns, however, that
excessive use of antibiotics, as practiced in some places, actually aggravates the
clinical condition of many children. WHO has developed standardized case man-
agement for childhood respiratory infections.

Universal extended breastfeeding of babies increases immunity to many respira-
tory diseases, as well as providing more calories and proteins than early-weaned
children typically receive. Particularly important is that breast milk stimulates
immunity to most of the pathogens endemic in the mother’s and child’s envi-
ronment. A case-control study in Brazil showed that babies who had not been
breast-fed had 3.6 times the risk of dying from respiratory infection than babies
who had been exclusively breast-fed (Victoria et al., 1987). The mortality ben-
efit of breastfeeding in environments where infant mortality is already low is rel-
atively less. Adequate nutrition and protection against other diseases (e.g., dis-
eases preventable by immunization and diarrheas) raises the host resistance of
children of all ages against the worsening of acute respiratory infections.

Indoor air pollution caused either by burning smoky fuels or cigarette smoking
without adequate ventilation is another correctable risk factor for respiratory
disease in young children. The presence of a smoker in the household raises risk
of respiratory infections in young children. In the United States alone between
150,000 to 300,000 cases of bronchitis and

pneumonia in children are attributed to
second-hand tobacco smoke in the home
each year (United States Environmental Pro-
tection Agency, 1993).

Tobacco smoke has more lethal effects in
infants, where maternal smoking doubles
the rate of sudden infant death syndrome

(SIDS). The combination of maternal cigarette smoking both during pregnancy
and during infancy tripled the rate of SIDS in a large representative United States
sample of infants (Schoendorf and Kiely, 1992).
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CONTROLLING DIARRHEAL DISEASES

Worldwide, it is estimated that at least 12,600 children die each day with diar-
rheal diseases (Guerrant, 1992). Of this total 4.6 to 6 million deaths per year,
about 3.2 million occur in developing nations. Globally, on an average, children
experience 2 to 11 diarrheal episodes per year. Children in the United States
experience about two episodes per year, the same as children in affluent homes
in tropical countries (Guerrant, 1992). However, among children attending
day care centers the attack rate is higher. In contrast, in some impoverished
areas the diarrhea attack rate averages 15-19 diarrheal episodes per child per
year. In northeast Brazil, one of several examples, more infants and children die
from diarrhea than all other causes combined (Guerrant and McAuliffe, 1986,
pp- 287-307). In addition to high worldwide mortality, prolonged diarrheal dis-
ease can lead to serious malnutrition and stunting of growth, both of which, in
turn, raise the frequency and duration of future diarrhea episodes and lower re-
sistance to other kinds of disease. Between 1965 and 1990 mortality rates have
been reduced dramatically (PAHO, 1994). This is probably the joint result of im-
proved sanitation and increased usage of oral rehydration therapy, but there is still
a long way to go in many places even in the twenty-first century.

In addition to mortality, diarrheal diseases account for about 14% of the bur-
den of disease (a combination of early death and living with impairment)

among children of the developing world (Bobadilla et al., 1994).

The WHO classification system for field use identifies three presentations of di-
arrheal disease: (a) acute watery diarrhea (lasting less than 14 days), (b) dysen-
tery (with blood in the stool), and (c) persistent diarrhea (lasting more than 14
days without blood).

The key to reducing mortality or extended damage from diarrhea is to prevent
acute episodes from becoming persistent, involving blood loss, or causing de-
hydration. Feeding oral rehydrating salt solutions continuously in repeated
small doses is the main defense against dehydration. The development in 1978
of this ingenious “low tech” therapy saves about one million lives each year
(Hirschhorn and Greenough, 1991). Wider usage would save even more lives.

Persistent diarrhea cases have a case fatality ratio 5.6 times that of acute cases,
and dysentery cases have a fatality ratio 2.4 times the acute cases (Tulloch and
Richard, 1993). The keys to reducing incidence of all forms of diarrheal disease
are: (1) personal hygiene, especially with regard to fecal contamination; (2) pro-
vision of pure food and water; and (3) extended breastfeeding to build immu-
nity. In a case-control study in Brazil, infants not receiving breast milk had 14.2
times the risk of dying from diarrhea, compared to infants fed breast milk ex-
clusively (Victoria et al., 1987).
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Preventive tasks are twofold—primary, to reduce the incidence of diarrheal
episodes and secondary, to keep acute cases from becoming more serious. Both
efforts depend almost entirely on changing human behavior—in the short-
term, directed to parents, child-care workers, and health professionals; in the
long-term, to policy makers and administrators to install pure water, food hy-
giene, and sewage systems. Political apathy by decision-makers, whose families
are not affected by these epidemics, helps block the infrastructure investments
needed to resolve these worldwide problems (Thielman and Guerrant, 1996).

The preventive interventions listed below [ At least 12,600 children die each day
all involve changing knowledge, priorities, from diarrheal diseases.

and behaviors. Some may not be feasible in

certain areas, depending on the climate, culture, infrastructure, and economys;
other interventions may become feasible after appropriate training of health
personnel. A useful guide to achieving the needed behavior changes in poverty
conditions was presented by C.M. Monte and colleagues (1997).

Primary Prevention

1. Teach personal hygiene, especially hand washing always before handling
food, always after defecation, and always after cleaning one child’s defecation
and before touching the next child. Use sufficient toilet paper to reduce con-
tamination of hands. Wash children’s hands often, too.

2. Provide for sanitary disposal of feces, through plumbing and sewage, through
disposal of diapers in fly-proof containers, and through latrines or burying
underground when in the field.

3. Encourage breastfeeding throughout infancy. Breast milk is nutritious, safe,
uncontaminated and provides antibody protection. It may be necessary to
modify existing employment policies in order to encourage working moth-
ers of young infants to breast feed at work or to store breast milk in sanitary
bottles so that babies can be fed while mother is away.

4. Purify drinking water, either at the community or household level. This de-
pends upon changing the knowledge, priorities, and behaviors of political
decision-makers and economic resource-providers.

5. Pasteurize or boil all dairy products.
6. Practice careful comprehensive cleanliness in food preparation at home, at

day-care centers, and at commercial food preparation facilities. Keep cold

foods cold and hot foods hot, if at all possible.
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7. If foods must be prepared several hours (or days) before serving a large
group, they should be rapidly chilled to below 4°C. Reheating foods that are
a good medium for bacterial growth to 75°C or more will destroy some
pathogens (e.g., Salmonella spp., Clostridium perfringens, Staphylococcus au-
reus) but not some of their toxins (Werner, 1986). Not all of these precau-
tions can be followed in family homes, but institutions serving large num-
bers of people should follow them.

Secondary Prevention
1. Maintain good nutrition to minimize the impact of diarrheal episodes.

2. Prevent dehydration and malnutrition by continuing to feed fluids and ap-
propriate bland foods.

3. Use oral rehydration salts with plenty of fluid to maintain electrolyte balance.

4. Refer for medical care if diarrhea persists more than 14 days or stools con-
tain blood.

Oral Rehydration—How to Do It

The members of every social group in the world, whether they be residents of a
rural island or an enclave of migrants in a major metropolis, have their own tra-
ditional definitions of each common disease and symptom complex, its possible
causes, and how it should be treated. Western medicine enters the scene and over-
laps its own diagnostic and treatment principles upon the folkways of local citi-
zens. The first concern of health workers should be to transplant the new health
measure—in this instance oral rehydration therapy (ORT) as the first response to
diarrhea—so that it will not be rejected by the rest of the body of local beliefs and
fears, so that people will “stick to it.” Just as you cannot make an adhesive band-
age stick to wet skin, you must prepare the “surface” before introducing a new
health measure. So also with any medical innovation. (See also Coreil and Mull
(eds.), 1998) for an anthropological review of diarrheal control strategies. (Also
see the discussion of strategies for behavior change in Chapter 7.)

Teaching points to convey to mothers in the target population:

* Using local terminology, explain that ORT should be used for every form of
diarrhea, whatever its cause.

® ORT may not stop the diarrhea quickly, but it will prevent dehydration—
translatable as drying out, wasting away, losing strength. ORT will put life
fluids, energy, resistance, and “refreshment” into the body.
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* ORT involves work: feeding teaspoonfuls of ORT solution, minute by min-
ute, for hours (feeding too rapidly may encourage vomiting). Yet it is the best
thing anybody can do for the child.

® There are fewer errors in mixing ORT solution if pre-mixed packets of the
dry ingredients are available for distribution. The most common error is fail-
ure to add enough water. Much of the pre-packaged ORT includes: sodium
chloride, 3.5 g; trisodium citrate, 2.9 g; potassium chloride, 1.5 g; glucose,
20 g. This is to be dissolved in 1 liter of drinking water. The UNICEF pack-
age for 1 liter of ORT contains: sodium chloride, 3.5 g; sodium bicarbonate,
2.5 g; potassium chloride, 1.5 g; and anhydrous glucose, 20 g. These are ro-
bust formulas and modest deviations do not reduce efficacy, but these may be
more expensive than homemade, unless packets can be given free.

® It is not necessary to boil water before making the “drink,” but if the mother
wishes to boil it, this should be done before the salts and sugar are added.
Serve at “room temperature”’—neither hot nor chilled.

PAHO (1994) reviewed data for 33 countries and found that while 70% of the
people in these populations had access to ORT, only 55% of children in need
received ORT properly. A comprehensive review of this topic has been prepared
by Huttly, Morris, and Pisani (1997; 111 references).

REDUCING RATES OF UNINTENTIONAL INJURIES

Unintentional injury is the term now used by public health workers to encompass
what were formerly called “accidents.” This is because the epidemiologic study of
such events shows that injuries are not random events (as are “true accidents”), but
have the same kind of predictability and identifiable personal and environmental
risk factors as do diseases. They are also subject to reduction by appropriate inter-
ventions. According to the World Bank, injuries and violence accounted for 15%
of years of productive life lost (before age 65) in the world. For the Americas the
data are similar (PAHO, 1994, 1998, 2002). Rates are more than twice as great
in males compared to females. There is a peak in mortality from this cause dur-
ing the first year of life, followed by a decline until age 14. From age 15 to about
age 30, a true pandemic of deaths and injuries develops.

Many volumes have been published about this area of public health, and the
section that follows is merely an introduction, a source of references, and a rec-
ommendation for several high-priority interventions.

Injury is caused by the impact upon a living organism (in this section, upon
young children) by a source of energy—such as blunt or sharp physical impact,
moving objects (vehicles, one’s own body in falls, bullets), heat, radiation, or
toxins (damaging substances or chemicals inhaled, swallowed, or touched). A
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harmful transfer of energy is always the cause of an acute injury. The most ef-
fective preventive interventions for unintentional injuries are environmental
changes, rather than trying to change human behaviors. This is especially true
for children. Of course, changing the environment (whether micro or macro)
for children means changing the behaviors, expectations, and vigilance of par-
ents, health professionals, and everyone in the community.

Injuries and adverse effects (including poisoning, burns, etc.) rate as high as the
seventh leading cause of infant death in the United States and similar industri-
alized countries. Both the death rates and burden of injury disabilities are even
higher in less developed countries. In the latter countries, injuries are typically
the leading cause of deaths in males from ages 5 to 44 years and in females from
ages 5—24 years, after which circulatory and neoplastic diseases become the
leading causes. In these countries, the leading causes of death for children ages
1 to 4 years are infectious and parasitic damage to the respiratory and intestinal
systems.

In more industrialized nations, such as Argentina, Uruguay, Spain, Austria,
Poland, and the United States of America, injuries are the leading cause of death
all the way from ages 1 to 34 years in males and from ages 1 to 24 years

in females. When indexes such

Beyond the toll they take in death [J 2 years of productive life lost
and disability, injuries exact major (YPLL) or burden of disability

. . are calculated, injuries become
economic and social consequences for § . leading cause for the entire

families and communities. @ population in most countries.

Reducing injuries, be they in-

tentional or nonintentional (as discussed in the following section), must be-

come a top priority both for child health care professionals and for public health

professionals. Clearly, prevention is preferable to cure, because in many cases of
injury full recovery is not possible.

In addition to the toll they take in mortality and disability, injuries have major
economic and social consequences for the families and communities in which
they occur, including costs of outpatient and hospital treatment, absence from
work (in adults), disability, lost productivity, costs of home care, and lost days
from school (in children). A Swedish study of road accidents (Hartunian et al.,
1980) showed that 30% of the total calculated cost for injuries was for medical
care, whereas 70% was attributed to lost productivity. This ratio can probably
be generalized to other types of injuries and other nations. It should be kept in
mind that these costs are only short-term estimates. A severely injured child may
experience a full lifetime of increased dependency and reduced work skills.
Damage to the brain and nervous system can raise risks both for conduct dis-
orders during youth and Alzheimer’s disease in old age (Mrazek and Haggerty,
1994). (Also see Chapter 11.)
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These are the three major determinants of whether injuries occur to children
and what kind they may be: (1) the developmental age and skills of the child,
(2) the dangers and protections in the child’s immediate environment, and
(3) the adequacy of adult supervision.

Children ages 1 to 4 years suffer more injuries than infants under 1 year old be-
cause they are more mobile—they can run and climb. Their curiosity is high;
self-restraint, low; and they have inadequate experience and ability to link their
actions with sometimes painful results. At ages 1 to 4, children also have more
injuries than those 5 years old and older, because the latter group, although even
more mobile, has learned much about household dangers, has learned to link
cause and effects, and usually shows more self-restraint. The most common dan-
gers for children aged 1-4 are burns, scalds, falls, poisons, lack of parental pro-
vision of car safety seats and restraints, and lack of smoke detectors in homes.
By age 5, a higher proportion of injuries involve motor vehicles, both as pas-
sengers and while crossing streets or running from play areas into streets. Par-
ents often expect or allow children to attempt to do unsupervised things that are
beyond their developmental stage, with injuries too frequent a result.

Boys experience 150% to 250% the rate of injuries compared to gitls at every
age. Overactivity and aggressiveness are behavioral contributors to risk. Living
in poverty is another major risk factor around the world. In Western countries,
the following risk factors have also been repeatedly documented: children in
families with three or more young children, single parent families, mother suf-
fering from depression, mother is a teenager, and child has a history of injuries.
Despite the validity of these predictors, intervention programs targeted at chil-
dren having multiple risk factors have not, in general, been proven effective in
actually reducing trauma rates (Kendrick, 1994).

Injury research across the full lifespan indicates that passive preventive measures
(those not calling for continuing vigilance or repeated behaviors) are much more
effective than those attempting to change repertoires of behavior. Supplying
medicines or household chemicals with “child-proof” closures is an example of
a passive prevention that has proven remarkably effective. Automatic seat belts
for adults in automobiles, “speed-bumps” on side streets, and placing window
latches that prevent a home window from opening far enough to allow a small
child to crawl through are further examples of passive prevention measures.

Legislation and regulations are other effective means of prevention, providing
they are enforced. Laws that mandate the use of automobile seat belts and mo-
torcycle helmet laws and that impose heavy penalties for noncompliance—irre-
spective of whether an “accident” or other infraction occurs—have been often
shown to save lives far beyond their cost. Laws mandating the use of approved
child safety seats for all children under a specified age, coupled with systems for
loaning seats to families who cannot afford them and education of parents and
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health professionals, have been shown to cut drastically the number and sever-
ity of injuries of young children in motor vehicles.

The third most effective approach—and one that is essential to support envi-
ronmental change and legal requirements—is to pursue the sort of education
that changes behavior, be it of parents, more mature children, health profes-
sionals, or community leaders (in government, school, industries, churches, and
civic organizations). (A more complete discussion of how this can be ac-
complished is found in Chapter 11.)

Many careful studies have shown that health professionals working in primary
care can be effective agents for change in reducing children’s injury rates
through counseling, facilitating small scale environmental changes in and
around homes, and lobbying for “child-safe communities” with local and pro-
vincial authorities (see Bass et al., 1993; Kendrick, 1994; and Grossman and
Rivara, 1992, for documentation). Several authors cited offer lists of interven-
tions which can reduce rates of childhood injuries. The collective summary pre-
sented below is organized by the external force causing the injury.

Preventing Impact Injuries to Children Inside
Motor Vehicles

® Provide child safety seats correctly anchored by seat belts where this is eco-
nomically feasible. In those states or provinces where there are laws requiring

this, they should be obeyed.

® After children outgrow safety seats, keep them properly safety-belted any time
the car is moving, preferably in the back seat.

® Do not allow children to ride in the back of open trucks (e.g., pickup or
flatbed), unless slow speeds and great caution are used. In those states or
provinces that have laws forbidding such riding, these should be obeyed and
enforced. (Also see Chapter 11 for further steps to reduce motor vehi-
cle injuries at all ages.)

Preventing Impact Injuries to Children Outside
of Motor Vehicles

* Children playing near streets or crossing streets should be supervised accord-
ing to their age and the nature of traffic. Preschoolers might be allowed to
play in unpaved streets that are free of all “through-traffic” and used only by
a few responsible neighbors. Even older children will need supervision cross-
ing highways with fast traffic, however. Parents and anyone caring for chil-
dren should always use those extra ounces of caution and prevention.
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Yards where children play near home or school should be fenced if they are
near streets and roads. This keeps balls and toys from rolling into the street,
tempting children to run after them.

Many young children like to play or hide around or behind cars and many
have been killed by a family member backing up a vehicle over them. All
drivers should always check both under and behind their vehicle (while walk-
ing outside it) before putting it in motion.

Preventing Impact Injuries to Children
on Playground Equipment or Climbing

Many impact injuries involve falls out of trees, off porches, or from swings
and slides. Adults and adolescents caring for young children should not let
them experiment with doing things for which they are not ready develop-
mentally. Often, letting a child try something new (such as a playground
slide), while keeping a protective hand nearby, will allow an appropriate
fear of that activity to develop until such time as the child grows further.
There are also injuries associated with organized games and sports, which
can be reduced by proper equipment, coaching, and a playing surface that is
user-friendly.

Preventing Injuries on Household Stairs and Windows

Put “stops” on windows that are more than about 1.5 m (5 feet) above the
ground, so that they will not open wide enough to allow a child’s head or hips
to fall through.

Install folding gates or barricade the tops of stairwells with furniture to pre-
vent young children from falling down. Even after they have learned to crawl
up and down stairs, a running child can slip or misjudge the distance and
tumble off the top steps. There will be many more impacts before that fall
stops.

Preventing Burn Injuries

Young children are particularly at risk to burns, scalds, and electrical shocks.
Adults are so conditioned to avoiding these hazards that they forget safety has
to be learned, it is not instinctive. Aside from the very old, young children are
at highest risk of death due to fire, flames, and smoke.

In climates and communities where homes catch fire, smoke detectors should
be installed and regularly checked in dwellings with bedrooms without an
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easy exit to the outside. Even where such access is available, smoke detectors
will awaken heavy sleepers so they and their families can escape in time. At
least as many people die from silent smoke as from crackling flames—and
smoke spreads more quickly. Properly working smoke detectors cut the rate

of children dying in fires by half.

® Children should be kept well away from indoor heaters and stoves with hot
surfaces. Acquire models that have protective screens or improvise barriers
from materials that won’t scorch or burn.

* Children’s sleepwear, bathrobes, and other clothing should have snug sleeves
and should be belted around the waist so they have less chance of coming in
contact with heaters and igniting. Some countries require that young chil-
dren’s clothing be made from flame-resistant fabrics. In other nations this
source of burn injury is too rare to justify a legal program, but might be in-
cluded as part of parent education.

® Matches and lighters should be in places that children cannot reach. Don’t
allow children to play with anything that can cause a fire.

* Keep hot cooking pots and their handles out of reach of children. Many chil-
dren receive second- and third-degree burns each year because they grab a pot
handle atop the stove and spill boiling liquids on themselves.

® Homes with automatic hot water heaters should have the thermostat set to
no more than 130° F (54° C). Most manufacturers set thermostats at 140° F
to 150° F (60° to 65° C), hot enough to cause severe second-degree burns on
adult skin in two seconds. Lower settings will prevent people of all ages from
accidentally scalding themselves seriously. Hot tap water accounted for 24%
of the scald burns requiring hospitalization in children under age 4 in a
United States study. Some states have laws requiring that all new water
heaters be set no higher than 130° F (54° C) (Grossman and Rivara, 1992).
This paragraph would not apply to those perennially warm climates where
water heaters are uncommon. The same cautions, however, must be heeded
when using stove- or fire-heated water near children.

® Darents heating water for baths or washing should test the water temperatures
by submerging tender skin (a wrist or cheek) in the water for five seconds be-
fore placing the baby or child in the water. Accidental scald injuries have ir-
regular, splash-like borders, and tend to be less serious than intentionally in-

flicted scalds (Botash et al., 1996).

® Fireworks are another common source of burns. Children should never set off
explosive firecrackers. Many children have lost fingers and eyes or have been
left with permanently disfigured faces from malfunctioning fireworks. Chil-
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dren may also run over and touch firework fragments or wires on “sparklers”
while they are still hot enough to burn. Chemical burns from hot sulphur or
phosphorus cause extended pain.

® Old electrical appliances and electric cords that are frayed or have cracked in-
sulation can cause serious shocks and burns, including house fires. In some
circumstances, these may be fatal. Overloading electrical circuits by having
too many appliances connected to the same outlet can also cause shocks,
sparks, and fires. The visiting nurse or health assistant can look for these haz-
ards as well as many others listed in this chapter when they make home visits.

® Children go through a stage of exploring their surroundings. Some will stick
pins, keys, or other metal objects into electrical outlets, resulting in hazardous
electrical shocks. Unfilled electrical outlets in children’s rooms should be cov-
ered with adhesive tape or plastic covers until the child grows out of this stage.

Preventing Poisoning

In their first year of life, children automatically and unconsciously put everything
in their mouths; this, coupled with children’s ability to walk and handle things
in their second year, and the curiosity to open containers, adds up to a higher
risk of poisoning in the ages from 1 to 5 years, than at any other time of life.

The most effective measure to reduce childhood poisonings has been legislation
requiring childproof packaging of the most common, potentially dangerous sub-
stances (prescription medications, as well as over-the-counter pain killers includ-
ing aspirin and vitamins, especially if pleasantly flavored ). Other compounds are
not protectively packaged, however, and cause thousands of poisonings. These
include detergents, polishes, drain cleaners, kerosene, solvents used by painters,
and farm chemicals such as pesticides, fertilizers, and chemically-treated seeds.
Children should be kept away from these poisons by changing the microen-
vironment: poisons should be stored on high shelves or in cabinets or closets
that have a complex latch that younger chil- )

dren cannot manipulate, and all medica- I Children from ages 2 to 5 years are

at highest risk of lead poisoning.

tions should be kept in containers that chil-
dren cannot open. Parents cannot watch
children closely all the time, and warnings or scolding is usually forgotten by
children or lost in the excitement of finding new things to do. Clearly, a passive
prevention approach will work best.

Children from ages 2 to 5 years are at highest risk of lead poisoning. This heavy
metal, once ingested, is stored in the body, causing varying degrees of damage
to the brain, nervous system, heart, kidneys, and other internal organs; de-
pending on the dose, damage may be permanent. While there are various envi-
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ronmental sources of lead, the one that causes the most serious and acute dam-
age is paint containing lead. Leaded paint was more frequently used before the
1950s. It was primarily used to paint the outside of houses and often also was
used on inside wood surfaces. Any factories nearby which process lead, as well
as the use of lead-glazed dishes, are other sources of this toxin. Some young chil-
dren develop a habit of habitually eating non-food substances such as dry peel-
ing paint, plaster, dirt, cloth, paper, or special kinds of clay. (This habit has been
called “pica,” after magpie birds who reputedly eat all kinds of junk.) Some chil-
dren also dip their fingers in stove oil, leaded gasoline, or kerosene and then lick
them. One can see how many kinds of poisoning might occur this way. Lead
compounds apparently taste sweet to most children, so their habit is not ran-
dom or due to boredom, but motivated, focused, and self-reinforced.

Therefore, parents should be taught to look for the habit of pica, to separate
their children from their favorite substances, and report the situation promptly
to a health professional. A child with pica will usually limit himself to two or
three favorite substances. If these include lead-containing paints, painted plas-
ter, or dirt near the house on which paint was spilled or dropped in flakes by a
paint removal process, the child may, after repeated small ingestions, develop
lead poisoning.

Early signs of lead poisoning in children include behavioral changes, such as be-
coming more irritable, crying easily, becoming more easily frightened, moving
more sluggishly, having neurologic symptoms, experiencing stomach pains, and
fighting with and sometimes biting playmates. In latitudes with climate change,
symptoms usually worsen in hot summer.

Health professionals, when confronted with symptoms like these, should always
obtain a blood lead determination. Some urban areas with old housing perform
blood lead screening on all children ages 1 to 5 years, and find enough subclin-
ical cases to initiate early treatment and to justify primary prevention for other
children in those areas.

Preventing Cuts and Lacerations

Although very frequent, these injuries are usually relatively mild; that is, unless
they are intentionally inflicted. The usual causes include knives, tools, broken
glass or metal pieces, and farm implements. The parent’s task is to keep the child
separated from such objects, until his or her developmental level (irrespective of
actual age) is adequate in knowledge, self-control, and appreciation of risk to
allow safe handling. Health visitors’ checklists should keep them alert for such
items in children’s reach. Windows and glass doors should be shielded from ac-
cidental breakage and children should be prevented from cutting themselves by
running into these surfaces or throwing objects that might shatter them.
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Preventing Drownings

Drowning is a surprisingly frequent cause of death among boys ages 1 to 4 years,
accounting for about 20% to 30% of “external cause” fatalities in some coun-
tries, and more where the population is dense around rivers, lakes, and beaches.

(Drowning again becomes a major proportional cause of death for young men
15-24 years old.)

To protect young children from drowning, they should be kept away from even
shallow bodies of water unless closely supervised by a skilled swimmer. Yards
should be fenced to keep children within and away from streams and ponds.
Yards with swimming pools should be fenced to keep children out unless su-
pervised. Few adults realize that small children can drown in very shallow water:
infants can drown in bathtubs and toddlers, in shallow streams, if they fall down
the banks and are unable to move out of a face down position. Environmental
barriers and unbroken parental alertness are key factors in preventing drowning.

When children become developmentally ready, teaching them to swim and to
float—to manage in deeper water without fear, but with healthy respect—is
another well-proven preventive from drowning.

Dealing with Insect and Animal Bites

In tropical climates insect bites can transmit such damaging diseases as malaria, yel-
low fever, river blindness, and Chagas’ disease. In addition, many people, including
children, have allergies to insect bites, which can precipitate shock or even death if
not treated. Ideally, doors, windows, and other openings should be screened. If this
is not affordable, it is essential to use insect netting on beds and hammocks. Care-
ful use of insecticide sprays in homes also is effective, but this can only be done
safely by a trained person. For especially susceptible children, insect repellents may
be used during waking hours when mosquitoes and other vectors are most evident.

Animal bites are less frequent but more serious in areas where cats and dogs are
not immunized against rabies. Children should be cautioned repeatedly never to
chase or touch strange animals and not to threaten or hurt household pets. Again,
a fence around play areas will keep pets and children in and other animals out.

Everyone should avoid animals that are acting strangely, that appear in a rage,
or those that have lost muscle coordination—they may have caught rabies from
another animal. Natural reservoirs for rabies include wild foxes, wolves, coyotes,
raccoons, bats, and skunks. In developing countries, dogs are the principal
reservoir. Although rabies is mainly a disease of animals, it can be spread to hu-
mans by bites or animal saliva. When rabies is not treated promptly with the
correct injections, it is usually fatal to humans.
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Other less severe diseases can also be caused by animal bites or saliva. Preventive
measures are the same as described above, primarily separating children from
unfamiliar animals. First aid involves washing the wounds immediately with
soap and water, enclosing the animal (or killing it, if wild) for laboratory exam-
ination, and taking the bitten person to a health professional for examination
and treatment (Chin (ed.), 2000).

Preventing Strangulation/Choking

Choking in young children usually occurs in one of three ways:

® by children putting small hard objects, such as balls and toy parts, in their
mouths and letting them fall back into their throats;

* by ingesting pieces of food that are too large to swallow unless the food is
thoroughly chewed—remember that young children tend to gulp;

* by putting very young children into cribs, playpens, or other enclosures or
porches where the bars or posts that form the sides are far enough apart for
the child to wedge his head through. The child may then turn or twist
enough to be unable to retract the head through the openings, and in the en-
suing panic cut off air flow through the neck.

The extent of choking/strangulation as a cause of death is great; in recent years it
accounted for 16% of all injury mortality under age 5 years in a large U.S. state.

Such injuries can be largely prevented by educating parents to modify the child’s
microenvironment in selection of cribs, playpens, and toys, and to cut solid
foods very small before feeding. Some states or countries require labeling of
toys, telling of any danger to any age groups.

Preventing Suffocation

Like strangulation and choking, suffocation causes death by anoxia, but it does
not involve compression of the neck or blockage of the trachea. Suffocation oc-
curs when properly oxygenated air is no longer available to a person. This can
occur when a closed room or automobile accumulates an excess of carbon diox-
ide or monoxide from heaters or engines which burn up the oxygen. It also
often occurs when young children play with plastic bags, plastic sheeting, or
rubber balloons in such a way as to block their nose or mouth. In infants, re-
duction of air intake, such as may be caused by resting face down on thick blan-
kets or comforters, may precipitate sudden infant death syndrome.
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Large airtight containers, such as discarded refrigerators, freezers, or storage
trunks, are attractive playthings for children. Every year some get caught inside
and suffocate before they can escape. Many communities have laws requiring
that the doors (or lids) of all such containers be removed before they are dis-
carded or left unattended. This should become a universal safety practice.

Preventing Firearm Injuries

The epidemic of gun-related injuries and deaths really begins at about age 15 in
males; there is no such epidemic in females. Review of cause-specific mortality
rates across 10 countries (8 in the Americas) shows male-to-female homicide
rate ratios for ages 15 to 54 ranging from 3 to 1 to 15 to 1. In the United States
it is estimated that there are at least five nonfatal shootings for each fatal one.
Hospital and police costs also are tremendous. A report to the United States
Congress in 1989 estimated that the average total cost for each firearm fatality
(homicides, suicides, and unintentional injuries) was $373,000. Nonfatal in-
juries cost much less, as does the financial impact per case in other nations.

You may wonder why we have included this in a section on pediatrics. Unfor-
tunately, guns are increasingly reaching down to younger ages to reap their vic-
tims. In 1990, in a large United States state, 16% of total injury mortality in
children under age 5 years was attributed to homicide and an additional num-
ber to unintentional firearms injuries. For children ages 5 to 9 years, the total
trauma mortality included 5% due to “accidental” firearm injuries and 7% of
deaths due to homicides, most of which were caused by firearms.

Still, in the pediatric age range—ages 10—14—this large state with a good mix
of urban, suburban, small town, rural agriculture, and industrial areas, attrib-
uted 9% of injury mortality to unintentional firearm discharge, 13% to suicide,
and 16% to homicide due to guns. That totals 38% of all traumatic fatalities,
equal to the total caused by motor vehicles in this age group and location.

The rates of violent death vary greatly from country to country, and the pro-
portion due to firearms differs by the number of handguns available to the gen-
eral public. Nations with more restrictive policies and laws concerning hand-
guns have fewer gunshot injuries and deaths due to suicides, homicides, and
unintentional “accidents.”

Preventive measures include keeping guns out of the home and teaching chil-
dren not to play with others who have personal access to guns. If guns are kept
in the household, they should be kept in locked cabinets—cabinets that even
14-year-olds cannot open—and they should be kept unloaded with ammuni-
tion stored in a separate locked place. It should be noted that long-barreled guns
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(rifles or shotguns) are involved in proportionally fewer unintentional injuries,
suicides, and homicides than are smaller handguns. Teaching the dangers of
guns, how to handle them safely, and why never to get near them when emo-
tionally upset, may be valuable, if the lessons are internalized. Here again, envi-
ronmental change is more powerful than teaching safe behaviors, because strong
impulses can melt away past learning at least for short intervals. The extra few
minutes it takes to unlock both guns and ammunition may allow enough cool-
ing off to prevent disaster.

CHILD ABUSE AND NEGLECT

Child abuse and neglect are part of the larger problem of violence in modern
society. At least 150,000 children aged 0—4 years are intentionally killed each
year worldwide (Murray and Lopez, 1996, p. 468). (Because persons of any age
can be the victims of violence, this topic will be addressed at each stage of the
life cycle. At all stages the victims suffer physical and/or psychological and/or so-
cial trauma and require the services of health agencies and possibly other sectors
of community services as well.) Abuse and neglect can create physical and emo-
tional damage that will express itself again in future years. Preventing abuse and
neglect not only saves lives and prevents disabilities, it also is a vital part of pro-
moting future mental health and social adaptation.

Child abuse and neglect are either becoming more severe and more prevalent in
most nations or they are becoming more often recognized and classified as “non-
accidental.” Creighton (1988) estimates that the incidence of physical abuse of
children increased by 70% in the United Kingdom between 1970 and 1986.
Whatever the reason, the rates of intentional injury and related mortality in
children have risen to the point where national and international health au-
thorities have ranked abuse and neglect as major public health problems. This
is because psychosocial pathology causes abuse, violence is transmitted like an
epidemic, and the resulting damage endures for years and places great demands
on health professionals, emergency care facilities, rehabilitation services, and
mental health treatment.

Abuse—whether of children, adolescents, partners, or the elderly—can take
place in a wide variety of forms: physical trauma, psychosocial damage (such as
threats of injury or death, a constant barrage of insulting or belittling accusa-
tions, loss of trust in everyone, exposure to unpredictable uncontrolled rage,
being isolated or abandoned), and sexual abuse (both actions and threats).

Neglect also can take several forms: failure to provide the necessities for life

and normal development, such as food, clothing, shelter, communication, self-
acceptance, and encouragement of learning, and failure to protect from envi-
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ronmental and household hazards, excessive cold or heat, and social or sexual
exploitation. Child abuse and/or neglect includes any act of omission or com-
mission that endangers or impairs a child’s physical or emotional health and de-
velopment (Kerfoot, 1992).

Prevalence and Severity of the Problem

Relatively few nations systematically collect child abuse data, and for those that
do, reports often underestimate the true incidence of this problem. The Amer-
ican Association for Protecting Children reported an abuse rate of 34 per 1,000
children in the United States for 1987 (cited in MacMillan et al., 1993). An-
other national household survey reported about 10% of parents admitted at
least one “severe violent act” against a child in the previous year (Straus and

Gelles, 1986).

The severity and long-term impact of child abuse is also generally underesti-
mated. Homicide is the leading cause of injury-related deaths in infants in some
nations. According to the American Academy of Pediatrics (AAP) physical abuse
is the leading single cause of head injury

in infants (under age 1 year) (American
Academy of Pediatrics, 1993). Many in-
tracranial injuries in infants and young
children show no fractures or surface bruises,
but rather subdural, subarachnoid, or reti-
nal hemorrhages and a cluster of clinical
neurological signs and symptoms. This
clinical presentation includes “shaken baby

Abuse and neglect can create physical
and emotional damage that will
express itself again in future years.
Preventing abuse and neglect not only
saves lives and prevents disabilities, it
also is a vital part of promoting future
mental health and social adaptation.

syndrome.” The cited report reviews the

radiology, pathological findings, and long-term disability from such injuries. In
a United States case series, 80% of deaths from head trauma in children under
2 years of age were intentionally inflicted. Often the only visible signs of less
severe shaking of the baby are intraocular hemorrhages and clinical indicators of
possible cerebral edema, neurologic signs, or light coma.

In a series of infants who were comatose when initially examined, 60% either
died or suffered continuing profound disabilities. Most cases present with less
severe findings, mimicking more common disorders; as a result, they are not
correctly diagnosed at first (American Academy of Pediatrics, 1993).

As seen in the section “Preventing Postnatal Disabilities,” earlier in this chapter,

in a major metropolitan area, the second leading cause of child disabilities orig-
inating after birth is beating of children.
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Cross-cultural Considerations

Rates of child abuse in less industrialized nations than the United Kingdom,
Canada, and the United States are mostly unknown. In many traditional agrarian
cultures, children are perceived somewhat more as their family’s property, and
raising and disciplining them is considered a private family matter. Actions con-
sidered abusive in some nations are considered acceptable in others. This is chang-
ing in many places, as Western industrialized cultural norms and values spread.

An important consideration to be weighed into each community’s position on
injuries from abuse, is the extent to which the entire community recognizes
both the short- and long-term costs of current child abuse and neglect. Costs
for the community include the death of some children and the permanent dis-
ability of many others that may emerge as crippling brain damage, psychiatric
disorders, the spread of violence around the neighborhood when the abused or
neglected children reach adolescence, and the transmission of violence to the
next generation when the children become parents.

Being a victim of repeated childhood maltreatment or experiencing physical or
sexual assault, confers a heavy risk for psychiatric disorders later in life, includ-
ing depression (Mrazek and Haggerty, 1994, p. 165). A review of prevention of
mental disorders commissioned by the United States government, also reports a
doubled rate of juvenile delinquency in youth who in their younger years were
abused or neglected, compared to a control group in the same communities

(25% vs. 13%) (Widom, 1989; Mrazek and Haggerty, 1994).

Some cultures, particularly in Africa, believe that it takes a whole village to raise
a child. This communal involvement takes pressure off parents and allows a
sharing of concern and responsibility. It also serves a preventive function by al-
lowing parents a chance for respite and help on those days when stress brings
their emotions near the boiling point.

Clinical Signs of Child Abuse

It is very difficult to predict the onset of abuse to a given child, because the risk
factors, while known, are too non-specific. In fact, they label far more parents
“at risk” of abusing than ever go on to traumatize their children, and this mis-
labeling can be hurtful to families. Once child abuse is discovered in a family,
however, both that child and its siblings can be considered at high enough risk
of further abuse to warrant secondary preventive efforts. Hence, identification
of existing cases is of critical importance.

The following general clinical signs in an injured child raise the suspicion that

intentional injury may have occurred, once other more probable causes have
been shown to have been unlikely (taken from Kerfoot, 1992).
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Damage to surface tissue. Suspect abuse when the child has multiple bruises
and the bruises are in places unlikely to be inflicted by an accidental event. Chil-
dren too young to walk are unlikely to incur multiple bruising. Moreover, abuse
often damages the head, face, and middle of the back on both sides of the spine.
Look for sets of small bruises which might result from a tight grip with thumb
and fingers, enough pressure to cause a small internal bleed.

Black eyes in a young child are rarely accidental. If two black eyes are pres-
ent and there is no injury of corresponding severity to the middle of the fore-
head or bridge of the nose, the black eyes may have been inflicted separately and
intentionally. Look for patterns in the bruises, such as the outline of a hand,
small pairs of bruises from pinching, or linear welts or C or U shapes from a belt
or its buckle.

Lacerations and abrasions. These also warrant the health professional’s exam-
ination and careful thought. Lacerations of the lip or inside the mouth are sus-
picious, but could be the unintentional result of a child falling with an object
in his or her mouth. Lacerations on the back of the hands are more likely to be
intentional than those on the front of the hands, but once again, the explana-
tion given by the adult must make sense.

Burns and scalds. These are common injuries, and only about 2% of heat in-
juries in young children are intentional. Kerfoot points out that the typical
instance of a child pulling a pot of hot liquid off the stove results in the child
sustaining burns under the chin and around the armpits and torso. When an
adult uses this scenario to explain scalds in a different part of the body, more in-
quiry is needed.

Children who instinctively and quickly pull away from pain. This gives truly
accidental burns irregular edges. Burns without evidence of withdrawal are sus-
pect. The shape of a burn gives a clue as to the object involved. Cigarette burns,

THE EXPLANATION

An adult who brings in a child for care will always have an explanation for the child’s
condition. The health professional should determine whether the story makes sense in
light of the nature, number, and distribution of the observed injuries. A medical examina-
tion provides an opportunity to observe the child’s entire body for scars, old bruises, and
other signs of past damage. This might best be done with parents or other accompanying
persons out of the room. If the child can talk, this provides an opportunity to obtain the
child’s version about the incident and other findings. It is advisable to check also the child’s
buttocks and genitalia, without drawing attention to them, in the course of the examina-
tion. Those are common sites for inflicted injuries. If more than one adult accompanies the
child, have them interviewed separately about circumstances of the injury. A hastily con-
cocted false explanation may not be told consistently unless it was planned and rehearsed
between the adults.
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HEALTH PROFESSIONALS’ CHECKLIST FOR

QUESTIONABLE INJURIES

Health professionals who work in emergency clinics, physician’s offices, or community
health clinics can ask the following questions of the explanations given them about a
child’s (or other victim’s) injury to help estimate the risk of it being intentionally inflicted:

e Does the injury have “tell-tale” characteristics of abuse, such as those mentioned
above?

e Does the explanation of the event adequately account for the physical findings in terms
of location and severity?

e |f the child is claimed to have contributed to the accident by his or her own behaviors,
has this child developed to the point that such motor activities are within his easy
performance?

e Are the explanations of the circumstances given by one or more responsible witnesses
to one or more professionals all consistent?

e Was there delay in seeking medical care? If so, why?

e Based on the physical exam or on medical records, is there evidence of prior injuries in
addition to the current problem? If so, can these also be explained with high probabil-
ity? Might the child’s supervision be deficient, or the home environment unsafe?

especially if multiple, generally signal abuse. Carelessness or abuse involving hot
water, such as in the bath, often presents as scalds having a glove or stocking
configuration with straight edges on hands, feet, or buttocks. More criteria for
the diagnosis of intentional intracranial injuries and fractures are found in re-
cent textbooks.

Child Neglect

In impoverished communities, many children may appear to be neglected to an
outside observer, as the family may be unable to provide desirable levels of ma-
terial needs. In these situations, responsibility for upgrading the support of chil-
dren lies with the community, state, and nation. There is no better investment
in a nation’s future than removing barriers to the physical and mental develop-
ment of its children.

Each family should be able to supply its children with the most fundamental of
needs: love, concern, nurture, self-acceptance, social support, and protection
from the adverse aspects of the physical, biological, and social environment.

The absence of psychosocial caring often manifests itself in deficiencies in shel-
ter, food, and clothing for a given child that are worse than those of the adults
or other children in the home, and worse than demanded by the level of re-
sources available to that family as compared to others nearby. Sometimes a fam-
ily unconsciously selects one child as a scapegoat for its troubles, and only that
child shows signs of abuse and neglect.
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Educating parents about how better to manage available resources and of the
specific needs of very young children may improve circumstances. Sometimes it
is useful to review the family’s priorities and move the child’s basic needs to a
higher level. The forces of consumerism encourage families to buy a television
set rather than repair a leaky roof or provide children with shoes and sweaters
for cold weather. Health professionals may need to counter such messages and
bring health priorities to the forefront in meetings with schools, local groups,
churches, and individual families. Providing the media with news stories of pos-
itive things parents can do will extend outreach even further.

CHECKLIST OF SIGNS OF POSSIBLE NEGLECT

FOR HEALTH PROFESSIONALS

The following conditions, if severe or noted repeatedly over time, should initiate further
inquiry or possibly a home visit, not for the purpose of inspection but rather a friendly visit
to become acquainted with how things are going at home.

Dwelling Place

* Does the home have adequate sanitation, including proper disposal of excrement,
refuse, spoiled food, and trash?

e |s the home protected against rodents, insects, and other animals, as well as cold or
rainy weather?

e Are sleeping areas clean, comfortable, and not too crowded?

e |s the home free of fire hazards and risks for falls, poisoning, scalding, etc.?

Nutrition

e |s food quality adequate and the diet balanced?

e Are food and eating utensils kept clean and free of spoilage and vermin?
e Are meals prepared for children and served at reasonably consistent times?
¢ Do the children always seem hungry or sleepy?

Personal Hygiene and Care

e Are the children usually dirty and lacking in hygiene?

e Are their clothes usually dirty and not cared for (e.g., mended)?

e Are their clothes appropriate for the weather conditions?

¢ Do the children lack needed medical and dental care? (If these are not accessible,
affordable, or acceptable, perhaps changes are needed at the community level.)

e Are underage children left unsupervised for long periods of time or supervised only by
other underage children?

Tertiary Prevention

If further investigation shows that young children are being chronically abused
or neglected, health or welfare agencies may need to intervene on their behalf,
such as by removing either the abuser or the victim from the dwelling. The sys-
tems for dealing with such problems differ across communities and cultures.
The primary concern must be for the child’s safety, health, and well being. If
the child’s own family can be helped to do better, that might be the best choice.
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However, case reports and newspapers all too frequently tell the story of a child
dying of further abuse after being sent back to his or her own family after one
or two previous visits for emergency medical care.

Secondary Prevention of Abuse and Neglect
Demographic risk factors:

e children born to single parents or to teenagers;

e children who were unwanted pregnancies that continue to be resented;
e children born to parents who are chronically in conflict;

e adults living in the home who use alcohol and drugs to the point of losing
control;

e children living in homes of lowest socioeconomic status or whose parents
have attained only low education levels;

e the family’s daily life is seriously disorganized and unpredictable (often a re-
sult of earlier items mentioned);

e the child is between 3 months and 3 years (time of greatest vulnerability);

e children who appear different from the average, children who cry a lot, and
those with handicaps are most likely to be targeted for harsh treatment.

Psychosocial risk factors:

e parents who were raised in abusive or neglectful homes and reenact these be-
haviors with their children;

e male partner’s jealousy and fear of losing “first place” in the woman’s atten-
tion and love for the child

e inadequate knowledge of child development, both for normal children and
developmentally handicapped children. Failure to recognize the wide vari-
ability in reaching developmental milestones and the inability of the very
young “to control themselves” may lead to unreasonable parental demands,
outrage that they are “not being obeyed,” and, finally, child abuse.

Primary Prevention of Child Abuse and Neglect

The fundamental strategies for primary prevention of this worldwide epidemic
are all psychosocial in nature.
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® Adults and teenagers (the next generation of parents) should be educated in
infant and child development and its wide variability from child to child. This
will replace ignorance or wrong ideas and expectations about child develop-
ment and children’s mental and emotional capacities at early ages. What a par-
ent or prospective parent expects of children will influence how they react.
Much child abuse originates from adults placing demands on children that
they control behaviors (e.g., crying, toilet training, grabbing and dropping
fragile items) that they are too immature to manage well all the time. This is
why children who are developing more slowly than the average child strain
their caretakers’ patience and endure an undue share of punishment.

® Parents should be educated about how children may best be rewarded and
punished at each age, thus making behavior change more efficient and less
frustrating both for parents and children.

Some parents or political or religious groups argue that programs to prevent
child abuse take away parental rights to punish their children, leaving them
with unruly children. This is a false argument. Discipline is intended to teach
the child, not as a way for the adult to discharge his or her anger. Modern
behavioral science has found many ways to correct those behaviors that the
child is developmentally able to control, . . .
based on timely scolding, non-damaging There is no better investment in a
physical contact, brief periods (minutes) nation’s future than removing barriers
of isolation, and the rewarding of “good” to the physical and mental

behaviors so the child can substitute development of its children.
them for “wrong” behaviors. Reinforce-

ment—positive or negative—is most effective in very young children when
done within seconds of the event calling for it. Only when children have
grown to have an adequate cognitive recognition of past time and the behav-
iors they performed can they respond properly to punishment or rewards for
acts done at other times and places.

Babies and young children are biologically programmed to fret and cry when
in pain or sick in some way. They often cannot turn off crying, any more
than they can turn off vomiting or bleeding. The first task of the parent con-
fronted with crying is to find out what is causing it. Often guidance can be
obtained from an older, more experienced parent. If excessive crying persists,
diagnosis and care by a health professional may be required. After reaching
the age of 1 or 2 years some children use crying, not only to signal illness,
discomfort, or grief, but also to change parental behavior in the absence of
a real problem. Such crying is better stopped by ignoring the child until
the crying stops, rather than by physical punishment. If such crying spells
become unduly extended or repetitive, assistance from a health professional
is warranted.
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Most first-time parents do not realize how much average infants cry every
day. Botash and colleagues (1996) cite four studies of infants’ crying. St.
James-Roberts (1991) reported that 29% of infants cried more than three
hours daily during their first three months. Brazelton found that 50% of nor-
mal, full-term infants cried or fussed more than 2.75 hours daily. Baildam
et al. (1995) found that crying reached its peak at around six weeks of age.
Removing fussing and crying spells lasting less than 5 minutes resulted in a
range of 0 to 26 crying episodes 15 minutes or longer, with an average of 4.4

spells per child per day.

Parents and prospective parents need to expect those ranges of crying dura-
tions, and should not punish the baby for its normal organic responses. Cry-
ing time decreases in most infants as they get beyond 2 or 3 months of age.
This is both because the infants’ physiological controls and back-up systems
gain greater capacity, and because parents learn what various cries mean at
different times (e.g., when hungry or after defecating), and thus can correct
the cause of the crying more promptly.

A clinical study showed that when experienced mothers, given brief training
in behavioral management, were assigned to give telephone guidance to new
mothers with babies younger than 6 months of age, the behavioral manage-
ment counseling over a term of three to four months reduced daily crying and
fussing by about 51%—from a baseline average of 346 minutes to a post-
counseling average of 169 minutes (cited in Botash et al., 1996).

Such counseling programs could be incorporated into community health ac-
tivities directed against all manner of childhood illnesses and injuries. Because
these efforts are carried out by volunteers, they are inexpensive to conduct.
The only costs are for a professional to train the volunteers, to encourage par-
ticipants, and to receive referrals of difficult cases.

® It is critical to educate the community, including women’s groups, men’s
groups, health professionals, school teachers, and schoolchildren, about the
differences between legitimate discipline and physical, psychosocial, and sex-
ual abuse. This will help define and raise consciousness about community
norms for child-rearing. Children should learn about these matters in an age-
appropriate way, because people outside their nuclear family, such as baby-sit-
ters or more distant relatives, may abuse them. Sexual abuse is often inflicted
on children ages 5-12 years and often has long-term negative effects. Hence,
it is important that young schoolchildren learn what kinds of “games” and in-
timate touching are unacceptable. Children who are aware may also be able
to protect younger siblings from physical abuse and neglect. As stated by
many, it takes a whole village to raise a child safely.

BUILDING BETTER HEALTH



® DParents and other adults who are in contact with children should receive as-
sistance in impulse control. The previous three interventions deal with the
cognitive aspects of prevention; this step addresses the emotional-behavioral
components. Many parents and child-care workers may have all the essential
knowledge regarding child development and teaching behaviors, but their en-
vironmental frustrations and unruly tempers allow them to strike out at chil-
dren in dangerous ways. Both men and women are at risk. One approach
reported to be successful (but documentation is not available at this time)
in strengthening impulse control is organizing anger management groups of
parents who feel themselves at risk of hurting children, plus those with a
record of being abusive, along with a group counselor trained in impulse man-
agement and group therapy. Members of the group share their problems/
situations (including triggers to rage) and also their coping methods under
the guidance of the counselor. More evaluative studies need to be done to test
alternative approaches.

® Parents must learn to take “time-off.” Social service programs that reduce the
load—or overload—of parenting also are useful, at least during crisis periods.
Such programs may provide volunteer baby-sitters (including “volunteer
grandparents,” day care, or after school activities on one or more half-days per
week) to allow an overloaded parent to get rest, respite, recreation, or recu-
peration. This strengthens the parent to cope more effectively the rest of the
week.

Prevention or early treatment of child abuse and neglect has lifetime benefits
for the mental health and social adjustment of the children being helped.
Child abuse and neglect can be reduced dramatically and the future of each
community and nation uplifted.

SCREENING SUMMARY FROM BIRTH TO AGE 4 YEARS

The last several sections have covered issues common both to infancy and ages
1—4 years. We previously have given screening suggestions for pregnant women
and newborns. Now we present suggestions for screening children ages 1-4
years, as a summary of the sections dealing with specific disease groups, injuries,
abuse, and neglect.

Items 10-13 are important foundations for a child’s future mental health. If
these issues are amiss in a group of children, they may become less able to con-
tribute to the community’s future productivity, even if they have good “physical
health.” Their bodies can be viewed as well maintained vehicles in the hands of
impaired, reckless, or purposeless drivers.
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SCREENING CHECKLIST FROM BIRTH TO AGE 4 YEARS

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Ask how often the child has respiratory infections (using local terms), and find out
how severe they get and how are they treated.

. Ask about diarrhea. How often has the child experienced episodes and how long did

they last; was there any blood in the stool; was the child treated with ORT?

. Check height, weight, and head circumference to measure development and identify

stunting or obesity.

. Check for iron deficiency anemia.
. Make sure immunizations are up to date for diphtheria, tetanus, pertussis, polio (if

outside of eradicated areas), measles, mumps, rubella, hepatitis B, and other diseases
of local importance.

. Do tuberculosis test if family is at high risk.
. Ask about the habit of “pica” (the chewing and swallowing of non-food substances).

It is a major risk factor for childhood poisoning, including often fatal toxicity from
lead, which damages the heart, liver, kidneys, and especially the brain, resulting in
lowered mental function and behavior disturbances among survivors.

. Ask about smoky air in the home, either from tobacco or cooking or home heating.
. Review injury risk to toddlers: hot water temperatures; access to stove (and hot uten-

sils), heating sources, matches, firecrackers, soaps and cleansers, kerosene, heating
oil, chemicals, pesticides, un-gated stairways, unscreened high windows. All medicines
should be kept in childproof containers. Firearms, if any, should be kept unloaded,
stored, and locked where children cannot reach them.

Ask about how children are punished when naughty. Is it age-appropriate? Is it too
severe for the wrong that was done?

Be alert for signs of child neglect and abuse, including poor hygiene, continual
hunger, chronic unusual fatigue, inadequate clothing in cold weather, bruises, cuts or
burns on face, neck, back of hands, back, buttocks, or genital area.

Is there continuity of care by the same few adults, all of whom uphold consistent
standards of care and provide the child a predictable and loving environment?

Is the child’s human and physical environment stimulating to sensory and cognitive
development?

If the child rides in motor vehicles, are child safety seats used during the child’s first
few years of life and are seat belts used later? Children should ride in the back seat.
Provide fluoride supplements to children in areas where water has less than 0.7 ppm
of fluoride.

As soon as the child can respond appropriately (preferably before age 3 or 4 years)
check hearing and eyesight, if sensory limitations have not previously been reported.
This may be done simply and clinically if testing equipment is not available.

In climates where injury by fire or smoke is a concern, encourage or assist in obtaining
smoke detectors if dwelling is at risk of fire, or if escape may be delayed.

Check blood pressure (using child cuff and norm data).

As babies and children mature through youth and adulthood, they carry the
patterns of interactions and expectations learned first in the family into later in-
teractions with playmates, school peers, teachers, and adults in the community.
Hence, to be most effective, efforts to promote mental and social health, as well
as physical health, must be started early in childhood.
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FROM AGES 5 THROUGH 14 YEARS
MAJOR HEALTH PROBLEMS

The world over, death rates for children aged 5 to 14 years are 50% to 80%
lower than for children 1 to 4 years old in the same country. Larger declines
occur in those countries that have the highest mortality in the early years. These
mid-to-late childhood years are the healthiest of the entire life-span, both in
terms of mortality and permanent disability.

Those children who survive past age 4 years have built up biological immunity,
physiological reserves, improved homeostatic controls, and the mental skills (in-
cluding experience and communication) to avoid most danger. This benign
health situation changes for the worse with the coming of puberty, however.

In the Region of the Americas, mortality rates for this age level range from about
23 per 100,000 in Canada to somewhere around 150 per 100,000 in some areas
in Central America—more than a six-fold difference. Six nations in the Ameri-
cas had rates higher than 100 per 100,000 in 1985-1989 (PAHO, 1994), as do
many other countries elsewhere in the world. In nations with low overall death
rates, “external causes” (injuries, both intentional and unintentional) are the
leading single cause of death. In nations with less developed health infrastruc-
ture (lack of pure water, sanitation, vector control, immunization, primary
health care coverage) infections and parasitic diseases are the prime causes of
death, with external causes second. Tropical diseases still are major disablers and
killers (PAHO, 1994, 1998, 2002; Murray and Lopez, 1996).

Gender differences become more pronounced in these ages, with boys having
30% to 90% greater death rates than girls. The excess in death rates among
males comes primarily from injuries. This is the age at which interventions
should begin at the social and cultural levels—particularly with boys—to deglam-
orize risk-taking, assaultive, and destructive behaviors. This is important to ad-
dress now because over the next 20 years of the life cycle the male-to-female
death ratio becomes even more skewed, with many countries experiencing a 3 to
1 male excess at ages 15 to 24 and/or ages 25 to 34 years. The difference is largely
due to trauma and violence. Health professionals must become more active in
helping educators, parents, and the media to instill the important distinction be-
tween constructive manliness and ignorant, destructive machismo.

In most areas where motor vehicles are widely available, they are the major con-
tributors to traumatic death in middle and late childhood. This includes chil-
dren walking or playing near roadways, as well as those riding in cars or trucks
or on motorbikes. (Also see sections on preventing impact injuries inside
and outside motor vehicles earlier in this chapter.) For many nations,
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drowning is the second most common traumatic form of death, especially in
boys. (Find more detail in section “Preventing Drownings,” earlier in this
chapter and in Chapter 11.)

HEALTH PROMOTION OPPORTUNITIES

Children and youth between the ages of 5 and 14 years are at an ideal stage to
be taught the values and practices that will promote good health throughout
the rest of their lives and to have those tenets reinforced. Children in this age
range are learning rapidly and developing firm beliefs and standards. Schools,
recreational and social groups, and families can fill this fertile time of develop-
ment with positive and healthy role models, knowledge, and lifestyles. Too
often, unfortunately, the news media in the 21st century reinforce the opposite.

Earlier in this book we emphasized the importance of providing very young
children with human relationships that are loving, supportive, trustworthy, and
consistent. These teach the child self-acceptance, a sense of self-worth, and ex-
pectations that other people are nurturing and helpful. This learning takes place
at the level of feelings and expectations. After age 5, a child is better able to
process cognitive learning about specific health-promoting and damaging fac-
tors influencing physical and mental health and social relationships.

Ages 5 to 14 years are the ideal ages to reinforce one of life’s most important
skills: how to get along—to interact constructively—with other people. This be-
gins in infancy with immersion in dependable, loving care—learning that peo-
ple bring good things, including comfort and pleasure; that dependence shifts
with development to independence and interdependence. Controlling anger

and respecting others also must be learned for fu-

Studies have repeatedly shown that JJ ture social, psychological, and physical health. In
groups that consume many whole their important work, Anger Kills, Williams and

. bl d fruits devel Williams have comprehensively dealt with this
grains, vegetables, and fruits develop issue (1993). The ideal social setting provides so-

fewer cancers and heart diseases. cial interactions that are fair and that benefit all
concerned; in other words, “win-win situations.”
Healthy social learning in childhood will prevent many problems at each later
stage of life. (See also the sections “Conduct Disorders/Delinquency” and
"Positive Mental Health” in Chapter 7 for a comprehensive discussion.)
A program for anger control among schoolchildren has been developed and
tested by Olweus (1991). A major review was prepared by Feindler (1990).

These are the ages in which to teach—and personally demonstrate—healthy
eating habits; personal hygiene; avoidance of unsafe food, water, and sources
of parasites; how to reduce risks for injuries; the value of learning; how to deal
with troubling feelings and troublesome people; social amenities; and problem-
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solving in an equitable manner. The child should be praised and taught how to
reward himself or herself for these positive attitudes and behaviors. In these
years children learn most deeply the values esteemed by the family, their reli-
gious faith, and the benevolent, responsible segments of society.

This is also the time to teach avoidance behaviors and to attach negative judg-
ments to the objects of avoidance—including rejecting health-damaging sub-
stances such as tobacco, alcohol and other drugs, and inhalants; high-risk be-
haviors; peers who urge aggressive or self-destructive problem-solving; premature
or unsafe sexual activity; feelings of helplessness, hopelessness, or violence; self-
debasement to the point of impairing one’s achievement; and distrust of others
to the extent of isolation, paranoia, or alienation. These strong internalized per-
sonal foundations will promote physical, mental, and social health for a long and
valuable lifetime.

These childhood years are the prime time for children to develop tastes in food.
When older adults talk about vegetable stew or chocolate cookies “the way
Mother used to make them,” they are remembering the experiences of these
childhood years. The message to us is that this is the time to create a taste for
many kinds of vegetables, fruits, and whole grains. If meal times are happy times,
all the foods of childhood will be enjoyed more and will continue to be experi-
enced throughout adulthood with pleasant memories. Similarly, this is the age
in which to discourage the eating of fatty foods, candies, and junk food, which
appears attractive but contains too much fat, sugars, or salts, and lacks fiber and
essential nutrients. Parents can better reinforce such eating habits in their chil-
dren—as well improve their own health—Dby eating the same healthy foods.

Clinical and community studies have repeatedly shown that groups consuming
many whole grains, vegetables, and fruits develop fewer cancers and heart dis-
eases than groups eating more empty calories: refined grains, fatty meats and
cheeses, and other saturated fats. Excess alcohol consumption appears to raise
the risk of cancer at six different physical sites, an added reason to teach alcohol
avoidance at these ages (Trichopoulos and Willett (eds.), 1996). (Also see Chap-
ters 9 and 13.)

The period between ages 8 and 12 years has been recognized by schools as the
most effective time to teach about the dangers of smoking cigarettes and chew-
ing tobacco. Many, perhaps most, adult smokers begin this habit before age 15
years. Teaching the facts alone has proved ineffective in delaying or eliminating
tobacco use. Facts must be supplemented by “inoculating” attitudes: presenting
pro-tobacco arguments of peers and immediately countering these with argu-
ments favoring abstinence. These counterarguments and refusal skills appear to
be best taught by role-playing among classmates, guided by teachers or older
peers who themselves are non-users. With regard to motivations, having a
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SCREENING CHECKLIST FOR AGES 5 TO 14

1.

13.
14.
15.
16.
17.
18.
19.

Make sure immunizations are up-to-date, especially upon entering school. Give
booster shots for diphtheria, pertussis, and tetanus, as well as polio in areas where
the disease has not yet been eradicated.

. Check height and weight and developmental milestones; make sure you look for

obesity or stunting.

. Check blood pressure. Compare to norms for each age.
. Encourage the child to learn to swim to reduce risk of drowning.
. Inquire about usual foods and drinks; ask about between-meals snacks as well as

regular meals. Does the child eat regular meals? With family members?

. Check for iron deficiency anemia. If blood tests are not practical, visual comparison of

nail beds or oral mucosa with a blood color chart can serve as a rough screen.

. Screen vision and hearing in terms of schooling needs (e.g., Can the child recognize

printed letters and numbers? Can the child hear and understand usual speech from
across a room?).

. Ask about play areas in terms of the hazards for injury.
. Administer a tuberculosis test if family (or neighborhood) is at high risk.
. Is the child’s human and physical environment stimulating to sensory, cognitive, and

emotional development?

. Is there continuity of care by the same few adults, all of whom uphold consistent

standards of care and provide the child with a predictable and loving environment?

. Does the child have a safe (adult-supervised) place to go after school or when her/his

family is not at home.

Has the child been threatened or attacked at school or on the way to or from school?
Has the child stayed away from school or other usual places because of fear of injury?
Be alert for signs of neglect or abuse: psychological, physical, or sexual.

Ask about second-hand smoke, especially at home.

Ask about influences encouraging or discouraging the child to take up tobacco use.
Ask about auto and bicycle safety practices.

Ask about types of physical exercise the child engages in, their adequacy and
frequency.

stained smile, bad breath, and immediate negative effects on sports performance
provide much stronger avoidance motives than the risk of cancer or heart dis-
ease 40 years hence. Preventive teaching curricula are available in major lan-

guages. (See also section “Tobacco Use” in Chapter 13.)

Health professionals should take the initiative to work with local educators and
parent groups to reach the public with the many small but important steps they
can take to save children from trauma and disability. This unit on child health
and safety might well be included in health and home economics courses in sec-

ondary schools and in parenting classes.
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4. Adolescents and Young Adults
15-24 Years Old

NURTURING THE SEEDS FOR A HEALTHY FUTURE

Planting the seeds for a healthy future was first discussed in the preceding chap-
ter. Those early seeds include teaching children (by adult example) the high
value of good health and how to build it through continuing health promotion
and self-care. We included cleanliness to avoid infection, healthy eating, ade-
quate exercise and sleep, keeping dangers out of household and play areas,
avoiding careless and risky behaviors, and respecting and esteeming others as
well as oneself.

Adolescence is the time to revisit these principles. Health concerns in this age
group have changed, and young persons are beginning to take over the respon-
sibilities formerly borne by their parents, including that of promoting their own
health and self-care for minor health problems. This, then, is the time to con-
sider the following:

* Have healthy principles taken root? If so, they need encouragement so they
can flourish and meet the needs of the coming decades.

® On the other hand, if harmful behaviors and attitudes threaten to encroach,
then pruning or clearing out may be called for at this time.

Youth have entered a new season in their lives, and the tasks of those advocat-
ing for health within the family and in schools, the workplace, and the com-
munity must change with them. The over-

all purpose is to establish inner controls
and outer goals that maintain a lifestyle
which prevents disability and postpones
the chronic diseases that are so common
and damaging in adults of middle and
older age. It has become the fashion for
youth’s mentors to face this stage of life
with apprehension, and for good reason.

If birth is the “launching pad” of life,
adolescence, with its accelerating
power and rapid changes, represents
the “booster-rocket stage” that will
determine how high the future orbit
will be. Adolescence holds the
potential for great lives.

The physical, psychological, and social transitions that youth go through revo-
lutionize both their ways of living and their health problems. In agricultural
areas and in areas where industrialization is first beginning, childhood ends
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when boys and girls become large enough physically to be put into full-time
work. A shift in health problems occurs quickly, as the number of work injuries
and exposures to illnesses increase markedly. Heavy demands are placed upon
incompletely grown bodies; farm or factory machinery is placed in inexperi-
enced hands and operated by workers whose prudence, judgment, and contin-
uous self-control have not yet matured. The result is injuries on the job and
while traveling on the roads by bicycle or motor vehicles to and from the work-
site. In addition, psychologically immature youth may be abused by others.

To the extent that youth working long hours are drained of energy and physio-
logic renewal beyond what their available nutrition and sleep can restore,
youth’s growth, maturation, and sexual development may be impaired. This
was endemic during the Industrial Revolution in the 19th century, and still
may often be seen today, if looked for in communities where child labor rather
than schooling is the norm.

According to data from UNICEF (1992) close to 20% of all the world’s chil-
dren aged 10-14 years are working full-time and not attending school regularly.
These figures run higher in developing and economically troubled areas. Fur-
thermore, most of youth 15-18 years old are not going to school or receiv-
ing training in most regions. Worldwide data re-
veal strong links between low education and poor
to a changing world and to the best  health in adulthood. Therefore, this loss of school-
chance for good health. ing is breeding a new generation in which a high
proportion of adults will experience health vul-
nerabilities both in themselves and in their families. Education is the “admission
ticket” to the changing new world and to the best chance for good health. Na-
tions cannot leave their next generations facing the world with only the last gen-
eration’s skills.

Education is the “admission ticket”

Epidemiologic studies show that youth (up to age 18) incur more physical dam-
age to their bodies than do adults when exposed to the same levels of environ-
mental toxins, especially silica, benzene, pesticides, and solvents. Youth also sus-
tain more neurological damage from exposure to heavy metals than do adults.
Some studies have found that workers under age 18 absorb more pesticides than
do the adults working beside them in agricultural jobs. Why this is so has not
been explained, but the message is that better training, better tools, and/or bet-
ter protection are urgently needed (PAHO, 1994, p. 124).

Many urban children ages 10—14 years work, and sometimes live, on the streets.
They eke out a living by selling small items, washing cars, watching cars, and
running errands. In rural areas, more of these children work on farms. In both
urban and rural areas many young children work in the construction trades—
and construction and mining are the industries responsible for the highest rates
of injury, disability, and mortality. The International Labor Organization is pro-
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moting many legislative and regulatory efforts, but many nations resist enacting
and enforcing these protective steps, largely influenced by economic pressures.

All over the world, young people strive for independence from their families
from puberty onward. They look to their peers for how to appear and behave,
handle their sexual drive, try out their increasing physical and mental potency,
and engage in risk-taking to impress oth-

ers and challenge their own limits. Each of J] Nations cannot leave their next

these developmental thrusts helps prepare generations facing the world with only
youth for their roles as adults and also de- the last generation’s skills.
termines the forms of morbidity, disability,

and mortality they experience. More and more, the exposure of children and

youth to television, cinema, and now to the Internet, from distant parts of the

world, teaches personal behaviors, values (or antivalues), and lifestyles that may

conflict with 