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Preface

The Encyclopedia of Public Health was designed
to offer the lay reader information about impor-
tant aspects of the sciences, arts, practical skills,
organization, essential functions, and historical
traditions of the field. Itis intended specifically for
general readers with a high school or college level
education, although many professional workers,
trainees, and students of public health will find
much here of use and interest to them.

Public health is one of the essential institu-
tions of society. It exists to promote, protect,
preserve, and restore the good health of all the
people, and it achieves these ends largely through
collective action. The programs, services, organi-
zations, and institutions devoted to public health
are concerned with the health needs of entire
populations. Professionals engaged in the field
regard it as an organized effort directed at improv-
ing the health of populations by assuring the con-
ditions in which people can be healthy. It thus
differs from the healing arts such as medicine,
dentistry, nursing, and pharmacy that aim their
services at the health of individuals. Public health
emphasizes health promotion, the prevention and
early detection of disease, disability, and prema-
ture death. Many scientific disciplines, technolo-
gies, and practical skills are involved in public
health, which can be viewed as a social institution,
a collective discipline (one that focuses a large
group of discrete disciplines on public health), and
a practice.

The component parts of public health include
awide array of intellectual disciplines, professions,
trades, and practical skills: vital statistics, demogra-

phy, epidemiology, and biostatistics; basic medical
sciences such as microbiology, physiology, phar-
macology, and toxicology; physical sciences such
as physics and chemistry; engineering; social and
behavioral sciences; and clinical sciences such as
those that deal with communicable diseases, can-
cer, and heart disease. Mature professions such as
medicine, nursing, dentistry, and law, as well as
newly emerged professions such as psychology,
nutrition, and dietetics are all engaged in public
health. All are described and discussed in this
encyclopedia.

There are more than 900 entries in the Encyclo-
pedia of Public Health, all arranged in alphabetical
order for easy reference. The entries range in
length from several thousand words on each of the
most important sectors and disciplines of public
health, to a hundred words or so that define basic
elements of the field. All entries were written by
experts, authorities in their respective fields. As
much as possible, however, the authors have used
language that s free of jargon and which should be
easily accessible to the public at large, whether in
the high school, community college, or public
library environments. There are bibliographies to
guide readers to sources of further information
and exhaustive cross-references to help them to
related topics.

The back matter features “basic documents,” a
collection of some of the most essential statements
of lasting historical importance about public health,
as well as some of the epochal writings about
public health, which are reproduced in whole or in
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PREFACE

part. In addition, there is an annotated bibliog-
raphy of other basic texts.

An outline of contents appears at the back of
Volume 4. Its purpose is to regroup articles in
broad topical categories, thereby offering teachers
and readers alike an informed map of the field. A
comprehensive index provides yet another avenue
for lay readers to access the mass of information
contained in these four volumes.

The editors thank the staff at Macmillan Refer-
ence for their support throughout this project. In

particular, we thank Elly Dickason for her initial
advice and encouragement; Hélene Potter for keep-
ing us going when the going got tough; and Bar-
bara van Orden, Deirdre Graves, and Michael
McGandy for all their hard work.

Many contributors wish to acknowledge the
help they received from family members and col-

leagues; we express our gratitude to them all.

LESTER BRESLOW
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Introduction

Public health consists of the activities of a
society that protect and advance the health of its
people. Public health resources consist of a set of
scientific disciplines, practical skills, and beliefs
(values) that are directed to the maintenance and
improvement of people’s health through collec-
tive or social action; as well as the political will that
is necessary to mobilize resources and people in
support of the agencies that carry out the activi-
ties. Typically, though not in all nations, public
health operates at local, state, national, and in-
ternational levels—with coordination, collabora-
tion, and interaction among these four levels.
It takes many forms, including governmental,
nongovernmental (voluntary), and professional.

Public health work is conducted by teams
that include physicians, nurses, dentists,
epidemiologists, social workers, behavioral scien-
tists, health inspectors, sanitary engineers, statisti-
cians, administrators, supporting clerical and sec-
retarial staff, and others. Efficient and effective
public health practice demands a high degree of
harmonious collaboration among teams that vary
greatly in size, complexity, levels of skill and ex-
pertise, financial support, and political commit-
ment to the perceived importance of public health.

National leaders from Benjamin Disraeli and
Otto von Bismarck to Franklin D. Roosevelt and
John F. Kennedy have eloquently expressed the
belief that public health is an important element,
indeed is at the foundation, of national security.
Protecting the health of a nation’s people is as
important as protecting against invasion by a for-
eign adversary. Yet in no nation do public health

services command more that a tiny fraction of the
total national expenditure on medical and health
services—typically less than 5 percent of the health
budget from all public and private sources is de-
voted to public health. In the world’s poorest
nations, where the public health problems are
most oppressive, the proportion is seldom as much
as 1 or 2 percent of all health expenditures. Many
of the poorest nations spend far more of their
slender resources on armaments—sometimes to
be used against their own people—than on public
health services.

In focusing on the health of populations, pub-
lic health differs from the healing arts such as
medical, nursing, and dental practice, which re-
spond to the health needs of individuals. From
earliest times society has thrown out two arms for
health; one to protect its people (e.g., migration in
search of better food supply), and the other to care
for the sick. Beginning with the Industrial Revolu-
tion, when people flocked from the countryside
into the cities for factory work, public health con-
centrated on combating the communicable dis-
eases such as tuberculosis and enteric infections
that flourished in the crowded, growing urban
areas. Remarkable success has attended those ef-
forts, though much remains to be done, especially
in developing countries. With the decline of com-
municable diseases (despite occurrence of some
new ones, such as HIV/AIDS) and the generation
of a new lifestyle during the twentieth century,
noncommunicable diseases such as heart disease
and cancer have expanded—in the developing
world as well as in industrialized countries. Other
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INTRODUCTION

problems, such as drug addiction and domestic
violence, are currently being socially redefined as
public health issues.

In contrast to the major healing professions,
public health personnel concentrate on the fac-
tors prevailing in a society that substantially affect
the health of its people as a whole. Prominent
among these are nutrition, environmental and
occupational hazards, and lifestyle factors. Gross
undernutrition is still a problem among segments
of the population in developed nations and is an
extensive problem in developing nations. Ironical-
ly, overnutrition, especially the consumption of
animal fats, is increasingly and negatively affecting
health throughout the globe. Water and air pollu-
tion, unsafe food, and workplace hazards pose
dangers for most people in the world. Behaviors
regarding tobacco, alcohol, physical exercise, and
other daily habits—largely influenced by people’s
living milieu—are now recognized as major fac-
tors in the development of noncommunicable
diseases.

Public health incorporates scientific advances
into its armamentarium, demonstrating the role
of microbic agents in communicable diseases; and
the role of physical inactivity, eating excessive fats,
and exposure to toxic chemicals as causes of
noncommunicable diseases. Epidemiology—some-
times called public health’s basic science—deline-
ates health problems, contributes substantially to
ascertaining their causes, and provides guidance
toward solutions. Epidemiology and biostatistics
serve as the “diagnostic” element of public health.
Intervention or “therapeutic” segments consist of
environmental, sociobehavioral, and personal
health services, which focus on the physical and
social milieu in which people live, as well as taking
account of human biological nature.

After defining the mission of public health as
“fulfilling society’s interest in assuring conditions
in which people can be healthy,” the Institute of
Medicine of the U.S. National Academy of Sci-
ences outlined its three core functions: (1) assess-
ment—the delineation of health problems, their
nature, and the means of dealing with them; (2)
policy development—the formulation and advoca-
cy of what should be done about health problems;
and (3) assurance—the implementation of policy,
either by activities of others or by direct public
health activities.

More specific roles of public health have evolved
over time. For example, in the mid-twentieth cen-
tury it was commonly accepted in public health
circles that the “six basic functions” of public
health were: vital statistics, communicable disease
control, sanitation, laboratory services, maternal
and child health services, and health education of
the public.

In 1997 the World Health Organization (WHO)
assembled a consensus document, based on dis-
cussions involving 145 prominent leaders of pub-
lic health from sixty-seven nations, that specified
nine categories of essential public functions:

1. Monitoring the health situation. This in-
cludes monitoring morbidity and mortali-
ty, the determinants of health (e.g., smok-
ing), the effectiveness of public health
programs and functions, and assessing
population needs and risks.

2. Protecting the environment. Environmental
protection includes ensuring access to safe
water; the control of food safety and
quality; provision of adequate drainage,
sewerage, and solid waste disposal services;
and the control of hazardous substances
and wastes. Adequate vector control meas-
ures; protecting water and soil resources;
and controlling atmospheric pollution and
ionizing radiation are also essential, as
is ensuring adequate preventive environ-
mental services, and adequate inspection,
monitoring, and control of environmental
hazards.

3. Health promotion. The promotion of com-
munity involvement in health; the pro-
vision of information and education for
health and life-skill enhancement in
school, home, work, and community set-
tings; and maintaining linkages with politi-
cians, other sectors, and the community in
support of health promotion and public
health advocacy are all part of health
promotion.

4. Prevention, surveillance, and control of com-
municable diseases. This function includes
immunization, disease outbreak control,
disease surveillance, and injury prevention.

5. Public health legislation and regulation. The
review, formulation, and enactment of




INTRODUCTION

health legislation, regulations, and admin-
istrative procedures are also essential
functions of public health. Components
include ensuring adequate legislation to
protect environmental health; health in-
spection and licensing; and enforcement
of health legislation, regulations, and ad-
ministrative procedures.

6. Occupational health. Setting occupational
health and safety regulations, ensuring
safety in workplaces, and providing medi-
cal and health services for workers are
part of this function.

7. Specific public health services. These include
school health services, emergency disaster
services, and public health laboratory
services.

8. Public health management. Management of
public health involves ensuring health
policy, planning, and management; the
use of scientific evidence in formulating
and implementing health policies; public
health and health-systems research; and
international collaboration and coopera-
tion in health.

9. Care of vulnerable and high-risk populations.
This involves maternal health care and
family planning; infant and child care; and
programs to protect the health of refu-
gees, displaced persons, and aboriginal
peoples.

Clearly some of these essential public health
functions have higher priority than others. In a

well-run state, nation, or community, all should be
available. When they are not, or when they have
previously existed and have fallen into disrepair—
as has happened in the former Soviet Union—
epidemic diseases such as diphtheria and polio-
myelitis soon return, endangering not only the
local people but people everywhere. In addition,
as noted previously, noncommunicable diseases
now require attention in the developing nations,
where it is estimated that their mortality currently
exceeds that of the communicable diseases, and in
the developed nations, where neoplasms and car-
diovascular diseases cause about two-thirds of all
deaths. Moreover the fact that many of the essen-
tial functions require the participation of other
sectors of society helps to reinforce the notion that
public health not only calls for teamwork and
collaboration, it also is everybody’s business.

LESTER BRESLOW
BERNARD D. GOLDSTEIN
LAWRENCE W. GREEN
C. WiLLiam KECK
Jonn M. Last
MicHAEL McGINNIS
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AARP

AARP, formerly known as the American Associa-
tion of Retired Persons, is the nation’s leading
organization for people age fifty and older. Founded
in 1958 by retired educator Dr. Ethel Percy Andrus,
it is a nonprofit, nonpartisan association dedi-
cated to shaping and enriching the experience of
aging for its members and all Americans. It serves
its 32 million members’ needs and interests through
information and education, research, advocacy,
and community services, all of which are provided
by a network of local chapters and experienced
volunteers throughout the country. Through its
publications, web site, and forums, AARP informs
members and the public about consumer issues,
economic security, work, health, and independent
living issues. AARP also engages in legislative,
judicial, and consumer advocacy in these areas. It
offers members a wide range of special benefits
and services, including Modern Maturity magazine
and the monthly AARP Bulletin.

Roein E. MockeNHAUPT

(sEE ALso: Aging of Population; Gerontology; Life
Expectancy and Life Tables; National Institute on

Aging)

ABORTION

Abortion is a generic term for pregnancies that do
not end in a livebirth or a stillbirth. It is the

premature expulsion from the uterus of the prod-
ucts of conception, which include the placenta,
bag of waters, and fetus, if present.

TYPES OF ABORTION

There are two types of abortions. Spontaneous
abortion refers to a natural biological process by
which some pregnancies end. Induced abortion
refers to pregnancies terminated through human
intervention.

Spontaneous Abortions. A large percentage
of the products of the union of an egg and a sperm
never become infants. If there is something seri-
ously wrong with the fetus, the uterus often expels
it. This may occur very early in the pregnancy, with
the woman only experiencing a larger than usual
blood flow around the time of her expected men-
strual period, or it may occur later in the preg-
nancy. This latter event is commonly called a
miscarriage, but technically it is a spontaneous
abortion if it occurs before twenty weeks of preg-
nancy. Spontaneous abortions are often the body’s
way of preventing the birth of a defective child,
although sometimes they are due to maternal
health problems.

Induced Abortions. In contrast, induced abor-
tions result from the planned interruption of a
pregnancy. Throughout recorded history, humans
have taken a variety of steps to control family size:
before conception by delaying marriage or through
abstinence or contraception; or after the birth by
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infanticide. Induced abortion falls temporally be-
tween these two extremes by preventing a concep-
tion from becoming a live birth. In the United
States in the last few decades of the twentieth
century, most abortions were performed surgi-
cally using a procedure called suction curettage.
The year 2000 approval in the United States of a
drug, mifepristine (RU486), which in combination
with another drug causes an abortion in almost all
cases, may increase the percentage of abortions
induced by the administration of pharmaceuti-
cal agents.

Therapeutic Abortions. This term refers to
abortions thought necessary because of fetal anoma-
lies, rape, or to protect the health of the mother
when a birth might be life threatening or physi-
cally or psychologically damaging.

Elective or Voluntary Abortions. Interrup-
tion of a pregnancy before viability at the woman’s
request for reasons other than fetal anomalies or
maternal risk is often referred to as elective or
voluntary abortion. Such abortions often result
from social problems, such as teenage pregnancy
or non-marital births; economic difficulties, such
as insufficient income to support a child; or inap-
propriate timing.

Legal and Illegal Abortions. Induced abor-
tions may be legal or illegal. According to the
United States Centers for Disease Control and
Prevention (CDC), the federal agency that collects
data on abortions, alegal abortion is “a procedure,
performed by a licensed physician or someone
acting under the supervision of a licensed physi-
cian, that was intended to terminate a suspected or
known intrauterine pregnancy and to produce a
nonviable fetus at any gestational age.” An illegal
abortion may be self-induced, induced by some-
one who is not a physician or not acting under her
or his supervision, or induced by a physician un-
der conditions that violate state laws governing
abortions.

A HISTORICAL PERSPECTIVE

Almost all human societies place a high value on
human life. Thus, the further along the continuum
from heterosexual intercourse to a live child, the
less likely is the method of fertility control to be
allowed. In the modern period, most societies

allow contraception, but there is more variability
around abortion. The leading institutional opposi-
tion comes from the Roman Catholic Church, but
other institutions also take active positions against
abortion. Survey research suggests that many Ameri-
cans are ambivalent about whether abortion should
be legal and, if so, under what circumstances.

Induced abortion was almost universally ille-
gal at the beginning of the twentieth century. This
changed first in the early years of the Soviet Union,
which made abortion legal, widely available, and
encouraged as the primary method of fertility
control. In the period after World War II, abortion
was legalized first in the Scandinavian countries
and later in most of Western and Eastern Europe.
With the broaching of the Iron Curtain in the early
1990s, abortion was legalized in more of Eastern
Europe, while the more restrictive policy in West
Germany was extended to the former East Ger-
many. At the beginning of the twenty-first century,
abortion was legal in most of England and Asia,
but illegal in most of Africa and South America.

In the United States, abortion was universally
illegal from at least the late nineteenth century
until the mid-1960s, when an abortion reform
movement led to legalization of abortion in some
states. (The regulation of abortion, like most medi-
cal issues, is a state function.) Then, in its 1973 Roe
v. Wade decision, the United States Supreme Court
found a constitutional right to abortion before
viability, at that time about twenty-eight weeks. (By
the beginning of the twenty-first century, advances
in the techniques of caring for very premature
infants had reduced the age of viability to around
twenty-three weeks.) The Court stated, however,
that after viability is reached, the state’s important
and legitimate interest in potential life becomes
compelling and it may regulate and even prohibit
abortions, with the exception of those necessary to
preserve the life or health of the mother.

ACCESS TO ABORTIONS

Access to legal abortions is limited by laws and
regulations, financial considerations, and the availa-
bility of providers.

Laws and Regulations. Since the 1973 deci-
sion, many states have enacted measures to limit
abortion, which have led to considerable litigation.
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Figure 1

Figure 2

Number, ratio,* and ratet of legal ahortions
performed, by year - United States, 1970-1997
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Some laws have been disallowed as inconsistent
with Roe, while others have been allowed. For
example, in the late 1990s, about thirty states
restricted the access of minors to abortions by
requiring the notification or the consent of one or
both parents before an abortion could be per-
formed, and more are considering such legisla-
tion. The Supreme Court requires that states with
parental notification or consent laws must provide
for a judicial bypass; that is, the minor must be
allowed to obtain permission from a court for the
abortion if she is unwilling or unable to seek
permission from her parent(s). States may also
require a waiting period between the request for
an abortion and its actual performance. Or they
may require the physician who is to conduct the
abortion to inform the mother about the fetus’s
stage of development and about alternative ways
of managing an unwanted pregnancy, such as
putting the baby up for adoption.

Financial Considerations. Abortion is not
among the medical procedures covered by Medic-
aid, the federal-state program that provides health
care to many poor women. Federal law, the so-
called Hyde Amendment, passed in 1977 and
amended in 1993, prohibits the use of federal
Medicaid funds for abortion except in cases of
rape, incest, or when the life of the pregnant

Abortion ratio,* hy age group of women who obtained
legal ahortions, selected statest — United States, 1997
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woman is in danger. Some states use their own
Medicaid funds to pay for abortions that physi-
cians consider “medically necessary,” and a few
fund them in cases of fetal anomaly or grave
physical health danger. Some private organiza-
tions, such as Planned Parenthood agencies, assist
low-income women in states with restrictive fund-
ing policies by performing abortions for reduced
fees. In 1999, less than two-fifths of women with
employer-based health insurance were covered for
abortion services.

Provider Availability. On the basis of a survey
of abortion providers, the Alan Guttmacher Insti-
tute estimated that in 1996 there were slightly over
two thousand abortion providers in the United
States, a drop of 14 percent from 1992, perhaps
as a result of anti-abortion publicity and distur-
bances. Eighty-nine of the country’s 320 metro-
politan areas had no known abortion providers
and an additional twelve had providers who to-
gether reported fewer than fifty abortions. Abor-
tion providers were even less available in non-
metropolitan areas.

According to the Guttmacher survey, 452 abor-
tion clinics (defined as nonhospital facilities in
which half or more of patient visits were for abor-
tion services) performed 70 percent of the abor-
tions in 1996. Four hundred and seventeen other
clinics performed 21 percent of the abortions; 703
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Figure 3

Figure 4

Abortion ratio,* by age groupt of women who
obtained legal ahortions, selected states$ — United
States, 1974 - 1997
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hospitals performed 7 percent (only 9% of those
on an in-patient basis); and 470 physicians’ offices
performed 3 percent.

NUMBER AND RATES OF ABORTIONS

There is no definitive information about the num-
ber and rate of spontaneous abortions, although
worldwide it is estimated that approximately 15
percent of women who have been pregnant for
five or more weeks spontaneously abort or experi-
ence stillbirths.

The CDC has been conducting surveillance of
legal induced abortions in the United States since
1969. It reported 1,186,039 legal abortions in 1997,
but noted that this was probably an underestimate.
The number of abortions per 1,000 women be-
tween 15 and 44 years of age (the abortion rate)
was 20 and the number of abortions per 1,000 live
births (the abortion ratio) was 306. Most legal
abortions were performed in California, New York
City, Texas, and Florida. The number of legal
abortions increased from 1970 until 1990 and,
with the exception of 1996, has fallen ever since.

Percentage of legal induced abortions, by known
single weeks of gestation at the time of abortion,
selected states* — United States, 1997
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Both the abortion rate and the abortion ratio
began to decline earlier (see Figure 1).

Information on the characteristics of the
women who obtain abortions and the timing of
abortions is available from most, but not all, areas.
Based on the information available in 1997, women
between the ages of 20 and 24 obtained almost a
third (31.5%) of all abortions. Abortion rates were
highest for women between the ages of 20 and 24
and lowest for the youngest and oldest women.
Abortion ratios, however, were highest for women
under 20 and for women 40 and over, at least
partially because there are fewer births in these
age groups (see Figures 2-3). Slightly over half
(56.3%) of women who obtained abortions were
white, but the abortion rate and the abortion ratio
for African Americans was slightly more than two
and a half times the rate for white women. For
Hispanic women in the District of Columbia, New
York City, and the twenty-six states reporting eth-
nicity, the abortion ratio was similar to the one for
non-Hispanics in the same areas, but the rate was
higher. Seventy-nine percent of women who ob-
tained abortions were unmarried, 41 percent had
no previous live births, and half were obtaining
abortions for the first time. Eighty-six percent of
women obtaining abortions had the procedure
during the first twelve weeks of pregnancy (see
Figures 4-5).
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Figure 5

Percentage* of women who obtained earlyt or late$
ahortions, by age group of women, selected states”
- United States, 1997
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ABORTIONS AND PUBLIC HEALTH

There is no evidence that abortions are detrimen-
tal to the health of women. The CDC reported that
in 1992, the last year for which data on abortion-
related deaths were available, only twenty-seven
women died of abortion-related causes, ten due to
induced abortions, seventeen to spontaneous abor-
tions, and none to illegal abortions. This is a case-
fatality rate for legal induced abortions of 0.7 per
100,000 legal induced abortions, a lower fatality
rate than for pregnancies. (In 1992, the maternal
mortality rate was 7.8 per 100,000 live births.)
Injuries and illness, both physical and emotional,
are also rare. Deaths and other adverse conse-
quences are more likely to occur when women are
unable to obtain abortions legally and attempt to
induce abortions themselves or turn to providers
outside the conventional medical care system. There
were thirty-nine deaths due to illegal abortions in
1972 before the Roe v. Wade decision and nineteen
in 1973. Since then, the number of such deaths has
declined markedly: There were only two between
1988 and 1992. Studies in Czechoslovakia have
shown that women who are denied abortions suf-
fer psychological difficulties.

Most induced abortions today are the result
of unwanted pregnancies. The best way to pre-
vent this safe—but uncomfortable and usually

undesirable—procedure is to make family plan-
ning counseling and methods easily available to all
women.

LorrAINE V. KLERMAN
Jacos A. KLERMAN

(SEE ALso: Ethics of Public Health; Pregnancy;
Reproduction)
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ABORTION LAWS

The United Nations International Conference on
Population and Development, held in Cairo in
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1994, recognized unsafe abortion as a major pub-
lic health concern. The World Health Organiza-
tion estimates that about 75,000 women die each
year from unskilled abortion. Damage to women’s
health and the burden of care that falls on often-
scarce hospital resources also add to the costly
impact of poorly performed abortion on public
health systems.

Abortions are usually performed without ade-
quate skill because of laws that make safe, medi-
cally performed abortion services unlawful. Within
the last two centuries, and particularly during the
twentieth century, abortion has been criminalized.
It was only in the closing decades of the last
century that laws have recognized women’s needs
and rights to have access to safe abortion services.

Historically, many customary laws condemned
the interruption of pregnancy, whether by herbal
or invasive means, because of the harm it pre-
sented to women. Pregnancy was evidenced only
at about the end of the first trimester of pregnancy
(at about 13 weeks), the stage called quickening.
Church courts imposed more severe sanctions
than secular courts, and were more concerned
with unborn human life and abortions that oc-
curred earlier in pregnancy. The first abortion
legislation enacted in the English-speaking world
was an English law of 1803 that punished whoever
acted “to cause and procure the miscarriage of any
woman then being quick with child.” Later enact-
ments more strictly imposed liability on pregnant
women themselves, and, because proof that women
had been “quick with child” was often difficult to
establish, the offense was redefined as occurring
whether women had “quickened” or not.

Advances in medicine in time provided better
understanding of human conception and gesta-
tion, directing more attention to fetal and embry-
onic life. For instance, the Roman Catholic Church,
whose moral teachings had been reflected in laws
of many European countries, had condemned
abortion after the stage of development at which it
believed the soul had entered the body before
birth. In 1869, however, it accepted that protected
life began at conception. This made abortion a
crime in many legal systems at any stage of gesta-
tion. Modern developments in abortion laws can
be traced from when abortion was controlled only
as a crime to be punished to its later legal accom-
modation to protect the health and well-being of

pregnant women and their dependent born chil-
dren and to its modern recognition as a woman’s
right to lawful choice.

THE CRIME OF ABORTION

The laws of many countries, particularly those that
experienced colonization by European countries
and are influenced by religious doctrines, con-
tinue to view abortion only as a criminal offense.
Some countries whose criminal laws punish the
willful taking of human life reinforce the prohibi-
tion of abortion by adding, sometimes in their
national constitutions, that human life begins at
conception. Punishments vary from a few years’
custody to life imprisonment. Under Nazi occupa-
tion, France imposed a punishment of execution.
Almost all laws recognize, however, that abortion
procedures aimed in good faith to save a woman’s
life do not offend the criminal law, or are at least
excusable, nonpunishable violations.

ABORTIONS FOR HEALTH
AND WELFARE PURPOSES

In the mid-1960s, recognition grew that women
often sought abortion for conscientious reasons,
and that its medical restriction could be oppres-
sive and unjust, causing women acting for justifi-
able reasons to go to unskilled illegal practitioners
or to make crude interventions in their own bod-
ies. Britain’s Abortion Act of 1967, as amended in
1990, decriminalizes abortion before the twenty-
fourth week of pregnancy if “the continuance of
the pregnancy would involve risk, greater than if
the pregnancy were terminated, of injury to the
physical or mental health of the pregnant woman
or any existing children of her family.” Abortion
also became lawful after twenty-four weeks when
necessary to prevent risk to the life or grave perma-
nent injury to the physical or mental health of the
pregnant woman, and when “there is a substantial
risk that if the child were born it would suffer from
such physical or mental abnormalities as to be
seriously handicapped.” Health care providers,
however, have a right of conscientious objection,
and cannot be required to participate in abortion
procedures.

Since 1967, about seventy-five countries in all
regions of the world, including Guyana, India,




ABSENTEEISM

South Africa, and Romania, have liberalized their
abortion laws. Reformed laws allow abortion at
various times from conception to twelve or more
weeks, and to save life, health, and other interests.
Perhaps the best-known reforming court judg-
ment was made by the United States Supreme
Court in 1973, in the case of Roe v. Wade. The
Court recognized that a woman has a constitution-
ally protected right to terminate pregnancy until
her fetus is viable, which is at the end of the second
trimester of pregnancy (about twenty-four weeks’
gestation), and that after viability states may regu-
late abortion to save the life or health of the
mother. The judgment triggered a strong back-
lash, and continuing attempts have been made to
have the Court reverse the judgment—and to
change the Court’s composition for this purpose.
The Court was criticized for making new law,
although sympathetic analysts found the Court
had simply restored the law as it stood in 1787,
when the United States wrote its Constitution and
adopted much of the pre-1803 English criminal law.

ABORTION AS A RIGHT OF WOMEN

An increasing number of countries now recognize
a woman’s right to exercise abortion choice for a
time, usually until about twelve weeks after the
beginning of pregnancy, and allow the procedure
afterwards when faced with health, social, or other
risk. In 1988, the Supreme Court of Canada, in the
case of R. v. Morgentaler, held the country’s restric-
tive abortion law unconstitutional. The Chief Jus-
tice found that “forcing a woman, by threat of
criminal sanction, to carry a fetus to term unless
she meets certain criteria unrelated to her own
priorities and aspirations is a profound interfer-
ence with a woman’s body and thus a violation of
security of the person.” The law was accordingly
ruled void, and abortion is now regulated like any
other medical procedure, allowing a woman to
make her decision according to her own ethical
judgment.

Human rights laws are increasingly giving pri-
ority to women’s health, dignity, and capacity as
the principal decision makers over their own re-
production. Countries whose laws criminalize abor-
tion and compromise women’s health and welfare
are facing louder calls for reform. To counter

this, conservative governments and religious au-
thorities support restrictive laws and urge more
prohibitions against abortion.

Reeecea J. Cook

(seE aLso: Abortion; Maternal and Child Health;
Public Health and the Law)
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ABSENTEEISM

Illness imposes a number of costs on the individu-
als who suffer the illnesses, their families and loved
ones, their coworkers, and, more broadly, society
as a whole. When estimating the social costs of
illness, both in general and with regard to specific
diseases or unhealthy behaviors, health econo-
mists and others focus on two categories of costs:
medical expenditures required to treat the condi-
tions, referred to as direct costs; and productivity
losses associated with the conditions, called indi-
rect costs. Indirect costs, often the larger of the
two burdens, consist of productivity lost due to the
premature deaths of disease victims and to mor-
bidity (sickness) and disability that cause victims to
miss work days.

Absenteeism is the term used to describe the
fact of an individual’s missing his or her regular
daily activity. For children and adolescents, absen-
teeism typically refers to school days missed. For
adults, absenteeism generally refers to individuals’
absence from their jobs. In analyses of the indirect
costs of all illness, all days of absence from work
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attributable to sickness are included in calculating
the absenteeism component of indirect cost. In
analyses of the indirect costs of specific illnesses or
unhealthful behaviors like cigarette smoking, the
productivity loss of interest is that associated with
excess absenteeism due to the disease or condition
at issue. The essential word here is “excess.” Nearly
all workers experience some days of absenteeism
during the course of the normal work year. How-
ever, workers who suffer from specific acute or
chronic illnesses are likely to miss more work days
than usual. It is these extra days of missed work
that create the lost productivity calculated as an
indirect cost of specific illnesses.

The costs associated with absenteeism are esti-
mated by multiplying the number of days of absen-
teeism by the best measure of workers’ contribu-
tion to productivity: their daily wage rate. In the
case of conditions that are distributed among the
population reasonably independent of people’s
age and occupational status, an average wage rate
for the population as a whole may be applied. In
the case of many illnesses, however, the distribu-
tion of the conditions is not independent of age
and occupation. In these instances, analysts at-
tempt to associate age- and occupation-specific
wage rates with the days of work missed due to
morbidity or disability. For example, were one
interested in assessing the costs associated with
back pain, one of the most common causes of work
loss in America, one would emphasize wage rates
paid to industrial and other blue-collar workers
whose jobs require them to lift and move heavy
objects. An analysis of the social costs of breast
cancer, a disease that afflicts primarily women,
would utilize wages earned by women in calculat-
ing the burden of absenteeism attributable to the
disease.

Not all disease-related work loss occurs among
paid workers. Conditions that afflict people caring
for their children or cleaning their homes also
impose costs on society. A complete estimate of
the burden of disease must account for absentee-
ism in this sector of the society as well. Formal
analyses often include unpaid work loss by multi-
plying days lost by what economists call a “shadow
price,” an estimate of the value of the unpaid labor
performed. For example, unpaid child care may be
valued at the wages of paid day-care providers.

Similarly, housework time lost may be valued by
the wage rate of paid domestic house cleaners.

Although there is no argument about whether
absenteeism imposes a significant cost on mem-
bers of society, economists and public health ana-
lysts frequently differ on whether they consider
such absenteeism a social cost. To public health
analysts, illness- and injury-related absenteeism
represents a burden on society as a whole, a social
cost of enormous proportions. In contrast, to
economists such productivity losses represent pri-
marily private costs borne directly by the sick and
disabled workers and their families, not the broader
society. How one classifies such costs is not merely
an academic exercise. Certain public health poli-
cies, such as the taxation of cigarettes and alco-
holic beverages, are based in part on determina-
tion of the social cost of the consumption of these
products. If the cost to society is deemed large, a
high tax may be warranted to signal smokers and
drinkers that the implications of their behaviors
burden the rest of society, not merely themselves.

However this argument is resolved, no one
challenges the notion that illness- and behavior-
related absenteeism constitutes an important ele-
ment of the burden of disease.

KennerH E. WARNER

(seE ALso: Alcohol Use and Abuse; Child Care,
Daycare)
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ABSTINENCE

Abstinence is the act of refraining from engaging
in a positively reinforced, or pleasurable, behav-
ior. It is typically a voluntary act, but it can also be
imposed, and it typically occurs when an individ-
ual experiences a sense of decreased personal
control over a behavior (e.g., consumption of
alcohol). Not engaging in the problematic behav-
ior connotes increased self-control—and the hope
of improved social interactions and personal health
as a consequence. For example, decreased heart
disease and lung cancer prevalence has occurred
in the United States as a result of more smokers
quitting and then maintaining abstinence from
tobacco. Similarly, abstinence from alcohol re-
duces the risk of developing cirrhosis of the liver.

Scortr J. LeiscHow

(seE aLso: Addiction and Habituation; Alcohol Use
and Abuse; Behavior, Health-Related; Contracep-
tion; Counseling; Drug Abuse Resistance Education
[DARE]; Predisposing Factors; Smoking Cessation;
Substance Abuse, Definition of)

ACCEPTABLE RISK

The term “acceptable risk” describes the likeli-
hood of an event whose probability of occurrence
is small, whose consequences are so slight, or
whose benefits (perceived or real) are so great,
that individuals or groups in society are willing to
take or be subjected to the risk that the event
might occur. The concept of acceptable risk evolved
partly from the realization that absolute safety is
generally an unachievable goal, and that even very
low exposures to certain toxic substances may
confer some level of risk. The notion of virtual
safety corresponding to an acceptable level of risk
emerged as a risk management objective in cases
where such exposures could not be completely or
cost-effectively eliminated.

Two proxy measures have been used to deter-
mine acceptable risk levels. The revealed-preference
approach assumes that society, through trial and
error, has achieved a nearly optimal, and thus
acceptable, balance of risks and benefits. The ex-
pressed-preference approach uses opinion surveys
and public consultations to obtain information
about risk levels warranting mitigation action.

Although regulatory authorities are reluctant
to define a precise level of acceptable risk, lifetime
risks in the order of one in a million have been
discussed in regulatory applications of the accept-
able risk concept. This level of risk is considered to
be de minimis, an abbreviation of the legal concept
de minimus non curat lex (the law does not concern
itself with trifles). Attempts have also been made
to establish benchmarks, such as the risk of being
hit by lightning, to help interpret such small risks.
Higher levels of risk might be tolerated in the
presence of offsetting health or economic bene-
fits, when the risk is voluntary rather than involun-
tary, or when the population at risk is small.

Although conceptually attractive, application
of the concept of acceptable risk is fraught with
difficulty, ultimately involving consideration of
social values. Inequities in the distribution of risks
and benefits across society further complicate the
determination of an acceptable level of risk.

DanieL KrREwSKI

(SEE ALSO: Benefits, Ethics, and Risks; Risk Assess-
ment, Risk Management)
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ACCESS TO HEALTH
SERVICES

Rural environments present unique challenges for
health care access. There are often shortages of
medical personnel in rural areas, as well as trans-
portation and distance barriers to care and an
increasing economic destabilization of rural health
care services.




ACCESS TO HEALTH SERVICES

Since the mid-twentieth century, physicians
have favored urban and suburban practice loca-
tions over rural areas. Physicians often need lucra-
tive practices to repay high education debts, and
they have been trained to use costly new technolo-
gies in diagnosis and treatment. Rural practice
locations typically generate lower income for the
physician and have fewer and older technology
resources than urban and suburban locations. Mod-
ern medical school graduates are rarely well pre-
pared to practice in rural environments. Conse-
quently, rural communities suffer chronic physician
shortages.

Physician shortages are most visible in pri-
mary prevention, diagnosis, and treatment. Public
health systems and an array of alternative primary-
care providers often fill in the gaps. Primary care
may be provided by nurse practitioners, physician
assistants, or home-health nurses. Practice loca-
tions include publicly or charitably subsidized com-
prehensive primary-care centers or categorical ser-
vice clinics (e.g., prenatal care, family planning,
immunizations) situated in central locations, mo-
bile clinics, and in patient’s homes. Specialty physi-
cian services (such as psychiatry or dermatology)
may also be available through intermittent clinics
in local facilities, such as health departments,
churches, or schools.

Advances in medical technology, increasing
costs, and market forces contribute to the eco-
nomic destabilization of many rural health care
systems. Small rural health care providers, espe-
cially hospitals, cannot afford the equipment and
personnel necessary to treat the entire array of
modern disease and injury. Coronary bypass sur-
gery, artery repair, advanced trauma care, and
other complex procedures require specialized medi-
cal teams, equipment, and facilities. Such resources
are economically viable only in hospitals and surgi-
cal centers with high volumes of patients. Conse-
quently, rural residents must often travel great
distances to access more costly and complex lev-
els of care.

Accessing complex care in urban medical cen-
ters often generates a patient perception that all
rural hospital care is of lower quality. People with
financial resources and the ability to travel tend to
use distant urban centers even for less complex
needs. The majority of patients admitted to rural
hospitals are either too frail to withstand travel to

distant hospitals or cannot afford either the travel
or the cost of care in urban areas. Neither of these
populations generates reimbursements adequate
to cover the costs of services. Many rural hospitals
and providers have diversified services to increase
revenues. However, this strategy often fails and
the hospital must close. Closures leave the very
old, the disabled, and the poor with no access to
hospital inpatient care, and the entire community
is left with no access to urgent or emergency care.
In addition, the area suffers from the significant
loss of employment.

As costs increase, public and private insurers
must struggle to control their expenditures. Prices,
or fee scales, for services include the minimum
estimated cost of providing each service. Price
controls most severely affect rural health systems,
especially home-based or mobile services. Because
of the distances between service locations or pa-
tient residences, the cost per unit of service is
often many times greater than in urban locations.
For example, a home health nurse may visit five
patients in a morning within an urban apartment
building, while a nurse in a rural setting may visit
only one or two patients, spending most of the
time traveling. The urban nurse will be reimbursed
for five visits and the rural nurse for two, yet the
time expended is the same. Home-based services
in rural areas must, therefore, access public or
charitable subsidization in order to remain eco-
nomically viable.

Low population density and greater travel
times and barriers in rural areas affect service
availability, the ability of people to get to those
services, and the economic viability of the ser-
vices. Lower population density also means a lower
volume of patients and less provider income.
Reduced fees and the refusal of insurers to pay for
care often destabilize private professional prac-
tices in rural areas, leading to greater shortages of
personnel.

The lower the population density and the
larger the area over which the population is dis-
tributed, the fewer the available health services
and the longer the travel distances to access these
services. Emergency medical services in such areas
are scattered over great distances and often staffed
with volunteers who have other jobs. Emergency
care for severe trauma or major acute illnesses,
such as stroke and heart attack, may take longer to
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arrive than in other areas, causing increased mor-
bidity and mortality. Poor roads or geographic
barriers, such as mountains or rivers, magnify the
effects of distance. More remote areas with the
capacity to pay for the technology, such as western
Kansas, are beginning to use telemedicine to im-
prove access for primary care and certain specialty
care, such as psychiatry and dermatology.

Susan W. Isaac
HeatHER REED

(SEE ALso: Immunizations; Migrant Workers; Poverty
and Health; Prenatal Care; Prevention; Primary
Care; Public Health Nursing)

ACCOUNTABILITY

Professionals in any field can be called upon to
justify their professional actions. The criteria against
which they can be held accountable are those
embodied in the normative standards of their
particular profession. These standards are ex-
pressed in ethics guidelines or codes of conduct
for each specialty area within public health. They
also may be embodied in law. Likewise, other
professionals engaged in public health work, in-
cluding physicians, policy makers, and corpora-
tions, are accountable according to their own pro-
fessions’ codes of conduct.

If any undesirable consequences result from a
health professional’s work, every effort must be
made to undo the damage, without dismissing or
denying the problem. Consultation with other
professionals or a professional organization can
be helpful. Furthermore, various assessment tech-
niques are available to help ensure that one’s work
is serving its intended purpose.

People can defend themselves against accusa-
tions of malpractice of any kind when they can
show that they have behaved in an ethical fashion
consistent with professional standards. Documen-
tation helps in defending one’s actions and makes
a person’s professional actions “transparent” or
easily assessed. Transparency is necessary because
accountability may involve defending one’s ac-
tions or decisions to a professional or legal authority.
Because public health professionals are ultimately
responsible to the people they serve, transparency
and accountability generally mean that processes

and criteria for decision making are available for
public inspection. Public health researchers have a
duty to make their research practices transparent
to the scientific community.

In a research context, researchers commit to
maintaining the confidentiality of information pro-
vided by study participants. The process of in-
formed consent provides assurances to this effect
and provides both documentation and transpar-
ency. If a research participant discovers that a
friend has received information that could only
have come from a confidential research study,
then the researcher could be called to account for
abreach of confidentiality. By virtue of the written
consent, the research participant would have
grounds to hold the researcher responsible, and
the transparency provided by documentation makes
it possible to do so.

For two reasons, confidentiality and trans-
parency do not generally conflict in public health.
First, transparency relates to the process of data
collection, analysis, and archiving, whereas con-
fidentiality relates specifically to the data (i.e.,
the content). Second, any apparent conflict be-
tween confidentiality and transparency is always
easily resolved because confidentiality trumps trans-
parency, except in the rare circumstance where
the researcher is legally required to breach
confidentiality.

CoLN L. SoSskOLNE
Lek E. SiEswerDA

(sEE aLso: Codes of Conduct and Ethics Guidelines;
Confidentiality; Ethics of Public Health; Informed
Consent; Practice Standards)
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ACCREDITATION OF LOCAL
AND STATE HEALTH
DEPARTMENTS

The United States has nearly 3,000 local public
health departments. These range in size from
those with only one employee to very large depart-
ments with over 20,000 employees. With such a

11



ACCREDITATION OF PUBLIC HEALTH TRAINING PROGRAMS

wide range in size there is also a wide range of
services and capabilities. Yet, regardless of whether
they are in small rural communities or in large
urban cities, public health departments should
assure that the communities they serve have safe
water supplies, clear air, safe food to eat in restau-
rants, and protection from many emerging dis-
eases like the West Nile virus, HIV/AIDS (human
immunodeficiency virus/acquired immunodefi-
ciency disease), and other preventable conditions.

Accreditation is one way to maintain the qual-
ity of the goods and services people receive. Accred-
itation is the approval given to an organization or
institution (or a program at that organization or
institution) by an independent review board to
assure the specific requirements have been met.
An institution that is accredited has shown that it
meets a set of standards that have been established
by its peers.

The U.S. Centers for Disease Control (CDC)
in Atlanta, Georgia, has developed a set of model
standards for state and local departments and
their partners. These standards define the level
and quality of service that public health depart-
ments and their partners should achieve. The CDC
is a strong advocate that the model standards can
be the basis of a voluntary accreditation program
for public health departments. Such a program
could benefit public health departments by stimu-
lating quality improvement, increasing accounta-
bility, and increasing their credibility.

PomerOY SINNOCK

(seE aLso: Centers for Disease Control and Preven-
tion; State and Local Health Departments)

ACCREDITATION OF PUBLIC
HEALTH TRAINING
PROGRAMS

Accreditation is widely used in higher education in
the United States as a nongovernmental means to
evaluate colleges and universities and to evaluate
and attest to the quality of an individual educa-
tional program that prepares students for entry
into arecognized profession. Regional accrediting
bodies, whose membership is made up of universi-
ties and colleges in six geographic regions of the
country, carry out institution-wide accreditation

focusing on the university as a whole. Approxi-
mately fifty specialized accrediting agencies, com-
posed of representatives of the universities and
the various professions, evaluate the educational
programs that prepare graduates for practice in
different fields. Public health is one of the estab-
lished fields of practice for which there is a recog-
nized accrediting agency.

The Council on Education for Public Health
(CEPH) serves as the accrediting body for gradu-
ate schools of public health and graduate public
health programs outside schools of public health.
Established in 1974 by the American Public Health
Association and the Association of Schools of
Public Health, CEPH is recognized by the U.S.
Department of Education. This recognition, which
is based on periodic assessment of CEPH’s per-
formance against federal requirements, designates
CEPH as one of the agencies that the secretary of
education considers “reliable authorities as to the
quality of education or training provided by the
institutions of higher education and the higher
education programs they accredit.”

The council, with a staff based in Washington,
DC, accredits schools of public health, graduate
community health education programs, and gradu-
ate community health and preventive medicine
programs. As of October 2000, there were 29
accredited schools, 13 accredited health-education
programs, and 30 accredited community health
and preventive medicine programs. The number
of accredited schools and programs grows annu-
ally as new applicants pursue accreditation.

In general, accreditation is widely embraced
as a major quality control mechanism in higher
education and as one of the primary means by
which higher education demonstrates accounta-
bility to its various constituents. Four elements are
common to all accreditation in higher education:
(1) agreed-upon criteria serve as the basis for
evaluation, (2) self-study allows the institution or
program to document how it meets the criteria, (3)
an on-site visit by a team of peer reviewers allows
for verification of the self-study conclusions, and
(4) the results of the evaluation become public.
The results are used for various purposes. In pub-
lic health, for example, accreditation establishes
the eligibility of schools and programs for certain
federal funds and qualifies students for selected
employment and training opportunities.
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The criteria used to evaluate schools and pro-
grams are adopted and periodically revised by
CEPH’s ten-member governing body. The criteria
establish major responsibilities, including mission
and goals, organizational setting, governance, in-
structional programs, research, service, faculty,
students, and evaluation and planning. The evalua-
tion takes place in the context of the school’s own
mission and the focus is on educational effective-
ness and assessment of outcomes.

There are three accreditation criteria docu-
ments, one for each category of school or program
served by CEPH. A companion document, Accred-
itation Procedures, outlines the procedures and proc-
esses a school or program must follow to seek
accreditation. All documents are available on the
CEPH web site at http://www.ceph.org.

Patricia P. Evans

(seE aLso: American Public Health Association;
Association of Schools of Public Health; Council on
Education for Public Health)
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ACCULTURATION

Acculturation is the process whereby the attitudes
and/or behaviors of people from one culture are
modified as a result of contact with a different
culture. Acculturation implies a mutual influence
in which elements of two cultures mingle and
merge. It has been hypothesized that in order for
acculturation to occur, some relative cultural equal-
ity has to exist between the giving and the receiv-
ing culture. In contrast, assimilation is a process of

cultural absorption of a minority group into the
main cultural body. In assimilation, the tendency
is for the ruling cultural group to enforce the
adoption of their values rather than the blending
of values. From a practical point of view it may be
hard to differentiate between acculturation and
assimilation, for it is difficult to judge whether
people are free or not free to choose one or
another aspect of a culture. The term “ethnic
identity” has sometimes been used in association
with acculturation, but the two terms should be
distinguished. The concept of acculturation deals
broadly with changes in cultural attitudes between
two distinct cultures. The focus is on the group
rather than the individual, and on how minority or
immigrant groups relate to the dominant or host
society. Ethnic identity may be thought of as an
aspect of acculturation in which the concern is
with individuals and how they relate to their own
group as a subgroup of the larger society.

Acculturation is a complex concept, and two
distinct models have guided its definition: a linear
model and a two-dimensional model. The linear
model is based on the assumption that a strong
ethnic identity is not possible among those who
become involved in the mainstream society and
that acculturation is inevitably accompanied by a
weakening of ethnic identity. Alternatively, the
two-dimensional model suggests that both the re-
lationship with the traditional or ethnic culture
and the relationship with the new or dominant
culture play important roles in the process. Using
the two-dimensional model, J. W. Berry has sug-
gested that there are four possible outcomes of the
acculturation process: assimilation (movement to-
ward the dominant culture), integration (synthesis
of the two cultures), rejection (reaffirmation of the
traditional culture), or marginalization (alienation
from both cultures). Similarly, Sodowsky and Plake
have defined three dimensions of acculturation:
assimilation, biculturalism (the ability to live in
both worlds, with denial of neither), and obser-
vance of traditionality (rejection of the dominant
culture).

The term “acculturation” was first used in
anthropology in the late 1800s. Early studies dealt
with the patterns in Indian-Spanish assimilation
and acculturation in Central and South America,
the consequences of contact between Native Ameri-
can tribes and whites, and the study of the culture
of Haiti as a derivative of West African and French
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patterns. Increasingly, the importance of accultu-
ration has been recognized in the social sciences,
sociology, psychology, epidemiology, and pub-
lic health.

MEASURES OF ACCULTURATION

It has long been known that race, ethnicity, and
socioeconomic status are interrelated, and that
there are marked variations in health status among
racial, ethnic, and socioeconomic groups. There
are many factors that can contribute to these
variations, including the level of acculturation of a
particular group. It is therefore important to have
a method of measurement of acculturation.

The acculturation process affects a range of
behaviors, values, and beliefs. All of the scales used
to measure acculturation include items on second-
language proficiency, because being able to com-
municate in the language of the host culture is a
prerequisite to learning about it. Some scales also
assess patterns of language use, friendship choices,
food, music or movie preferences, cultural aware-
ness, ethnic pride, place of birth, and contact with
one’s homeland. Acculturation scales have been
developed for different ethnic groups, including
Hispanics, Filipinos, Asian Americans, and South-
east Asian immigrants to the United States.

For immigrants, the percentage of one’s life-
time spent in the host country and one’s age at the
time of immigration have been shown to correlate
with more extensive and detailed measures of
acculturation, and are therefore good indicators
of an individual’s level of acculturation when more
detailed information is unavailable.

RELEVANCE TO PUBLIC HEALTH

Level of acculturation has been shown to be associ-
ated with many aspects of health behavior in the
United States. High levels of acculturation have
been shown to be associated with greater use of
mental health services among female Chinese im-
migrants, increased alcohol intake among Mexi-
can-American women and Southeast Asian immi-
grants, and increased smoking prevalence among
Asian-American youth and Mexican-American
women. In contrast, a study among African Ameri-
cans showed a lower prevalence of smoking among
men and women with higher levels of accultura-
tion. Dietary patterns have been shown to change

with acculturation. For example, among Hispan-
ics, those with a higher level of acculturation are
less likely to consume rice, beans, fruits, meat,
fried foods, and whole milk than those with lower
levels of acculturation. Many studies have shown
high levels of acculturation to be associated with
increased cervical and breast cancer screening
among Latinos and Asian Americans, and with
increased cervical, breast, and colorectal cancer
screening among Filipino and Korean immigrants.
Such studies show that while acculturation can
increase one’s health risk in some cases, it can also
promote health by creating access to certain forms
of health care and by contributing to the abandon-
ment of risky health-related behaviors and the
adoption of behaviors that promote good health.

Acculturation has also been shown to influ-
ence knowledge and attitudes that shape and influ-
ence health behaviors. For example, several theo-
retical models postulate that knowledge of cancer
screening guidelines, perceived severity of cancer,
perceived susceptibility to contracting cancer, per-
ceived group norms regarding cancer screening,
and perceived barriers to cancer screening will
influence whether or not a person will get screened.
Many studies have demonstrated that these under-
lying beliefs differ between individuals with high
and low levels of acculturation. A 1996 study showed
that Latino women with lower acculturation levels
were less knowledgeable about breast cancer risk
factors and symptoms and had less favorable atti-
tudes about breast cancer compared to their more
acculturated peers. Another study showed that
unacculturated Korean-American women were less
likely to have friends who had mammograms, were
less likely to receive a doctor’s recommendation to
get screened, and were more likely to state that it
was difficult for them to go to a mammography
facility than were their more acculturated peers. A
study among Hispanic women found that the mem-
bers of the more acculturated group were more
confident in their abilities to acquire health-related
information and to seek assistance than the less
acculturated group. Still another study among
first- and second-generation Japanese-American
women found differences in general knowledge of
osteoporosis, attributions of its causes, anticipated
and preferred support mechanisms for care, treat-
ment compliance, and feelings toward physicians.

These studies show the importance of consid-
ering acculturation in developing health-education
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messages and interventions that are culturally ap-
propriate in terms of language and content, and in
terms of psychological factors related to health
behavior change. Program planners, researchers,
and health educators who understand and take
into account the level of acculturation in a target
population will be better able to design effective
programs of health intervention.

ANNETTE E. MAXWELL

(sEE ALso: African Americans; American Indians
and Alaska Natives; Asian Americans; Assimilation;
Biculturalism; Cultural Anthropology; Cultural Fac-
tors; Cultural Identity; Ethnicity and Health;
Hispanic Cultures; Indigenous Populations)
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ACID RAIN

“Acid rain” is the common term for a complex
process more appropriately referred to as acid
deposition. It includes the deposition of acidic
compounds onto the ground and onto surface
waters when it rains (wet deposition), and at other
times as well (dry deposition). The acid compounds
include both acidic gases, such as sulfur dioxide
(SO,) and nitrogen dioxide (NO,), and acidic
particles, such as sulfate and nitrate compounds.
Acid deposition is believed to have adversely af-
fected lakes and forests in the northeastern United
States, Canada, and Europe, and to have caused
material damage as well.

The primary anthropogenic source of airborne
acidity is the burning of fossil fuels. Coal- and oil-
fired electric utilities and industries emit gaseous
SO, and nitrogen oxides (NO and NO,) into
the atmosphere. Automobiles and other mobile
sources also contribute significant amounts of ni-
trogen oxides.

As these primary pollutants are transported
by the wind, sometimes over long distances, they
are slowly transformed through a variety of atmos-
pheric reactions to secondary pollutants, such as
nitric acid vapor and sulfuric acid droplets, which
are strongly acidic. With further transport and
reactions with ammonia gas (NHj;) from biological
decay processes at the ground level, they are trans-
formed to less strongly acidic sulfate and nitrate
particles. These atmospheric reaction products
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can remain suspended, impairing visibility, reduc-
ing air quality, and causing adverse human health
effects or these products can be deposited directly
onto surfaces at ground level.

The area affected by the emission sources is
determined to a large extent by the time that
pollutants stay in the atmosphere before removal
through deposition.

Sulfur and nitrogen deposition have caused
adverse impacts on highly sensitive forest ecosys-
tems in the United States and northern Europe,
such as high-elevation spruce and fir forests in the
eastern United States. On the other hand, most
U.S. forest ecosystems are not currently known to
be adversely impacted. The gradual leaching of
soil nutrients from sustained acid deposition can
impede forest nutrition and growth. Potential risk
depends on numerous factors, including rate of
cation (positively charged ion) deposition, soil
cation reserves, age of forest, weathering rates,
species composition, and disturbance history. Dry
deposition is now considered to be more damag-
ing to stone than wet deposition.

Since sulfate significantly contributes to visi-
bility-reducing particles in the eastern United States,
reduced SO, emissions will reduce sulfate concen-
trations and, in turn, their contribution to haze. In
the 1990 U.S. Clean Air Act Amendments, Con-
gress mandated reductions in annual emissions of
SO, by 1995 and nitrogen oxides from utilities
burning fossil fuels starting in 1995.

As a result, statistically significant reductions
in the acidity (represented by hydrogen ion con-
tent) and sulfate concentrations in precipitation
were reported at deposition-monitoring sites in
the Midwest, Mid-Atlantic, and northeast United
States. Although utilities have significantly reduced
their emissions, observable responses will lag due
to inherent time lags between changes in emissions
and responses by sensitive receptors, especially
within ecosystems.

Itis still too early to determine whether changes
in aquatic ecosystems have resulted from emission
reductions. Over the last fifteen years, lakes and
streams throughout many areas of the United
States have experienced decreases in sulfate con-
centrations in response to decreased emissions
and deposition of sulfur, and there is evidence of

recovery from acidification in New England lakes.
In contrast, the acidity levels of the majority of
Adirondack lakes have remained fairly constant,
while the most sensitive Adirondack lakes have
continued to acidify.

The kind of damages seen in forests and lakes
in the northeastern United States have also been
witnessed in Scandinavia and other parts of north-
ern Europe.

MortoN LipPMANN

(SEE ALsO: Airborne Particles; Ambient Air Qual-
ity [Air Pollution]; Clean Air Act; Environmen-
tal Determinants of Health; Inhalable Particles
[Sulfates]; Total Suspended Particles [TSP])
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ACUTE RESPIRATORY
DISEASES

Most acute respiratory diseases are viral infec-
tions. They may be complicated by bacterial
superinfections in which a bacterial infection de-
velops after a viral infection. In such a situation,
however, an illness would be of longer duration
and not be considered acute. Acute respiratory
infections (ARIs) are the most frequent illnesses
experienced by most people globally. Young chil-
dren have between five and seven of these illnesses
per year, with a general decrease in frequency with
increasing age. Adults will have about two such
illnesses per year. It has been shown that among
adults women have a higher frequency of respira-
tory disease than men do, and women who do not
work outside the home have more frequent ill-
nesses than those who do. This indicates that
children are responsible for spreading illnesses in
the family. Further evidence for this conclusion
comes from the seasonal occurrence of the ill-
nesses. While these acute infections occur year-
round, in the temperate zones most begin in the
colder season, and the first peak of illnesses fol-
lows the opening of schools by about two weeks.
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Table 1

Infectious Agents Causing Common Respiratory
Infections

Number

Virus of Types lliness Syndrome
Rhinoviruses 110+ Common cold
Coronavirus 2+ (7) Common cold
Parainfluenza 4 Croup or pneumonia in children

Colds in adults
Respiratory 2 Bronchiolitus or pneumonia in
Syncytial children
Virus (RSV) Common cold in adults
Adenovirus Acute Respiratory Disease,

Pharyngoconjunctival fever,
pneumonia, etc.

SOURCE: Courtesy of author.

One reason why there are so many acute
illnesses experienced throughout life is the large
number of viruses that can cause the common cold
and other similar syndromes (see Table 1). In
addition, when infection with one of these agents
occurs it does not result in lifetime immunity.
Since the actual infection is on the surface of the
respiratory tract rather than disseminated in the
blood, it is much more affected by secretory IgA
antibodies than circulatory IgG antibodies. As a
result, immunity produced by past experience
with the same virus is relative rather than abso-
lute. This means there may be protection from
reinfection over a period of months rather than
years, and if reinfection occurs, it may produce an
inapparent infection or milder illness than would
be experienced without prior infection. This situa-
tion is most dramatic with agents such as respira-
tory syncytial virus (RSV) and parainfluenza viruses.
The initial infection can produce potentially life-
threatening illnesses in young children, such as
bronchitis or croup, but later in life reinfection
will produce only a common cold-like syndrome.

AGENTS CAUSING RESPIRATORY
INFECTION

A wide variety of viruses, containing both RNA
and DNA, cause ARIs. The most important viruses
are listed in Table 1. Rhinoviruses are the most
frequent cause of the common cold. They circu-
late all year, along with the other viruses listed in

the table, and are the major cause for the major
autumn increase in respiratory illness. Multiple
types of virus cause this rhinovirus outbreak, which
is different from the typical outbreak of an infec-
tious disease, in which only one viral type is re-
sponsible. It is thought that children are responsi-
ble for spreading the different types of virus in
schools, and that they are then introduced into
families.

Coronaviruses are also important agents of
the common cold. Scientists have had difficulty in
the laboratory working with these viruses, and the
usual methods of virus detection have not yielded
complete results. For this reason, less is known
about them than the others listed in Table 1. There
are at least two major types of coronaviruses, each
of which appears to occur over a limited period of
time, usually in winter and spring.

While significantly different virologically,
parainfluenza viruses and RSVs will be considered
together because of similarities in overall behav-
ior. There are four types of parainfluenza viruses.
Parainfluenza type 4 is an agent that is sporadic in
occurrence, producing little more than the com-
mon cold. As such, its activity is rarely described
except when the virus is encountered as part of
a comprehensive investigation in which a vari-
ety of different agents are sought. In contrast,
whenever the severe respiratory illnesses causing
hospitalization of young children are studied,
parainfluenza types 1, 2, and 3, and RSV, are
identified. Both types 1 and 2 most typically cause
laryngotracheobronchitis, more commonly called
croup. First infection with these viruses is essen-
tially universal by three to four years of age, and,
based on the number of infants and young chil-
dren requiring medical attention, it can be esti-
mated that well over 10 percent of children first
encountering these viruses require medical atten-
tion specific for this syndrome. Like all respiratory
viruses, these agents reinfect repeatedly through-
out life, with later infections becoming milder or
asymptomatic. Parainfluenza type 3 does not pro-
duce this syndrome, but rather one of pneumonia,
often with features of obstruction. Again, first
infection is universal at an early age, but only
occasionally results in the most severe of the po-
tential manifestations of the disease. Reinfection
with or without symptoms also recurs through-
out life.
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RSV was formerly thought to comprise only
one viral type, but recent work has identified two
groups that are not as distinctively different as the
types of parainfluenza virus. There are suggestions
that group A viruses are more virulent in the
illnesses they produce and more frequent in occur-
rence, but these differences are not dramatic. RSV
produces what is undoubtedly the most severe
respiratory illness in a small proportion of young
children infected for the first time in life. The
typical syndrome is usually bronchiolitis, but pneu-
monia is sometimes diagnosed as well. Because of
the severity of this illness, a vaccine to prevent RSV
has been identified as a high priority for develop-
ment. The purpose of the vaccine would not be to
prevent the disease, since absolute immunity is not
possible, but rather to modify the disease expres-
sion so that initial illness becomes similar in char-
acteristics to a reinfection.

Adenoviruses are different in many respects
from the viruses described above. First, they are
DNA viruses, and as such have been examined in
terms of issues such as the induction of tumors in
humans. The ability of these viruses to produce
tumors has been demonstrated in laboratory ani-
mals, but never in humans. The viruses themselves
are divided into many types that produce distinctly
different syndromes. While childhood pneumonia
does occur, it is not a major public health problem
except in East Asia, where reports of epidemics
have come from North China. Types 4, 7, and
others produce a syndrome called acute respira-
tory disease, which becomes epidemic in military
recruits worldwide. A vaccine has been developed,
but because of the limited target population, main-
taining supplies has been an issue.

There are nonviral agents that cause acute
respiratory infections, but not with the same fre-
quency as the viruses, at least not in developed
countries. Legionella pneumophila causes Legion-
aires’ disease, a bacterial pneumonia, sporadically
in adults, and reported outbreaks have been asso-
ciated with contaminated water supplies in hospi-
tals and other institutions. Chlamydia pneumoniae
causes lower respiratory illnesses in a small pro-
portion of older children and adults. However, the
most important role of this agent may be as a risk
factor for development of atherosclerosis. Evi-
dence for the association of the infection with
coronary artery disease is not yet conclusive.

GLOBAL ASPECTS AND PROSPECTS
OF PREVENTION

ARIs are a leading cause of death in children
under age five in developing countries. While the
viral agents occur in a similar pattern as in devel-
oped countries, it is certain bacteria, particularly
Streptococcus pnewmoniae and Haemophilus influenzae,
once prominent worldwide in lower respiratory
infections, that are the causes of death. The likely
scenario is that the viruses initiate the acute illness,
followed by a superinfection caused by the bacte-
ria. However, certain of the viruses, such as RSV,
may alone be responsible for life-threatening ill-
ness. Antibiotics can be used to treat the bacterial
infections, but resistance of S. pneumoniae, also
called pneumococcus, is becoming widespread.
Vaccines should be an important approach to
control. A vaccine is already in use for H. influenzae
type B, and conjugated vaccines are either licensed
or being tested for S. pneumoniae. Vaccines, aside
from influenza, have been more difficult to de-
velop for the viral pathogens. RSV remains at the
top of the priority list for development, but as yet
no such vaccine is available.

ArNoLD MoNTO

(sEE aLso: Contagion; Influenza)
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ADDICTION AND
HABITUATION

Although there is no definition of “addiction” that
is universally accepted, in general, addiction refers
to a physiological and psychological dependency
on a drug. While some drugs of abuse induce
physiological addiction, others do not. Alterna-
tively, some drugs that are physiologically addic-
tive generally are not abused (e.g., caffeine). Toler-
ance to drug effects, and withdrawal symptoms
upon abrupt cessation of use, which develop over
time, are characteristic features of physiological
addiction. “Habituation” is the term used to refer
to psychological dependence on a drug. Some
drugs of abuse are highly rewarding because of
their influence on reinforcing neurobiological proc-
esses, but they do not necessarily result in “tissue”-
related withdrawal symptoms. Cessation of such
drugs may lead primarily to subjective craving due
to previous drug conditioning (perhaps true of
some marijuana users) and craving may be more
readily evoked or deeply conditioned among some
persons than others (“addictive personalities”).
Primary methods of assessment of addiction and
habituation are completed through clinical inter-
views or self-report surveys (e.g., American Psy-
chiatric Association DSM-IV, World Health Organi-
zation ICD-10). Treatment paradigms for the ces-
sation of addiction begin with initial detoxification

or withdrawal, followed by inpatient or outpatient
program participation (e.g., 12-step programs, mi-
lieu, cognitive-behavioral, or behavioral). Pharma-
cological efforts (e.g., methadone maintenance)
may be used as harm-reduction strategies among
those who seem unable to quit drug use.

It is estimated that approximately 15 percent
of the world’s adults have serious substance abuse
problems (not including nicotine addiction), and
that this percentage has remained fairly constant
over the past twenty-five years. Of these substance
abusers, about two-thirds abuse alcohol and one-
third abuse other substances, mainly marijuana,
amphetamines, cocaine, and heroin. Approximately
2.5 percent of the population abuse marijuana, 0.5
percent abuse stimulants, 0.3 percent abuse co-
caine or opioids (such as heroin), and up to 0.8
percent abuse other substances (e.g., inhalants,
depressants, hallucinogens). Sites of drug produc-
tion and manufacturing, and distribution routes,
tend to identify regions at high risk for abuse.

Drug abuse causes significant health-related
consequences and financial losses to legitimate
economies. The financial cost to society is esti-
mated to be approximately $600 billion per year
worldwide. This does not include the cost of nico-
tine abuse, which, through its influence on heart
disease, lung cancer, chronic obstructive lung dis-
ease, and numerous other consequences, is the
number one behavioral killer of people world-
wide. Drugs of abuse are also associated with the
production of psychotic symptoms (e.g., paranoid
ideation) and with injuries due to accidents and
violence. Approximately 50 percent of automobile
fatalities involve alcoholimpaired drivers, and many
auto crashes also involve chronic marijuana or
amphetamine users.

In addition, each drug class is associated with a
unique set of potential consequences. Some drugs
of abuse are likely to have lethal consequences
(e.g., opiates and depressants), and some have a
high potential for addiction. Health consequences
can also vary by drug. For example, depressants,
PCP, stimulants, steroids, and cannabis are associ-
ated with cardiovascular diseases. Stimulant use is
linked to seizure, digestion problems, and lung
problems. Documented consequences of marijuana
use include lung damage and short-term memory
problems. Dementia, seizure, memory impairment,
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central and peripheral nervous systems impair-
ment, gastrointestinal diseases, and cancers of the
gastrointestinal tract are all consequences of alco-
hol consumption. Steroid use is associated with
high blood pressure, potential heart attacks, liver
tumors, transient infertility, and tendon degenera-
tion. Inhalants are well-known causes of kidney,
brain, and liver damage.

The development and maintenance of the
addictive process involves multiple pathways and
levels of influence within biological, psychologi-
cal, and sociological domains. Influences exogenous
to the individual include environmental, cultural,
and social factors. Cultural and social norms, varia-
tions in drug use practices, and the values and
behaviors of parents, siblings, friends, and role
models can all affect an individual’s drug expe-
riences. Processes contributing to individual dif-
ferences in substance use include physiological
susceptibility, as measured in genetics studies; af-
fective states; personality; and cognition—includ-
ing expectancies and memory processes. Substance
abuse versus substance use is more strongly re-
lated to intra-personal processes (e.g., self-
medication for emotional distress) than social proc-
esses, although both are influential in the addictive
process.

SUBSTANCE ABUSE AND DEPENDENCE

Substance use pertains simply to the use of a drug.
Substance misuse means using a drug for a pur-
pose or in a manner in which it was not intended
or prescribed. Substance abuse is marked by an
accumulation of negative consequences resulting
from drug use. Substance use that leads to a
decreased level of performance in major life roles,
or to dangerous actions, legal problems, or social
problems, indicates abuse. Substance dependence
is a more severe form of drug abuse that also
includes tolerance (the need for markedly increased
amounts of the substance to achieve the desired
drug effect), withdrawal symptoms when stopping
substance use, unpredictability of substance use,
and an inability to control the use of a substance to
the point that it consumes one’s daily life.

Withdrawal symptoms vary from drug to drug.
For example, withdrawal from alcohol, sedatives,
or anxiolytic agents may involve autonomic

reactivity, hand tremor, insomnia, nausea or vom-
iting, transient illusions or hallucinations, psycho-
motor agitation, anxiety, and grand mal seizures.
Amphetamine or cocaine withdrawal can include
fatigue, unpleasant and vivid dreams, insomnia or
hypersomnia, increased appetite, and psychomotor
retardation or agitation. For substance abusers,
withdrawal is often a difficult process with numer-
ous symptoms, while abstaining from drug use can
lead to recovery from physical and psychological
problems and an improvement in overall health.

THE DRUG ABUSE CONTINUUM

Conceptually, substance abuse can be seen as a
continuum, with individuals at one end being
relatively “disease-free” but engaging in maladap-
tive behaviors over which they have some control.
These individuals may repetitively use drugs, and
over time they may abuse drugs. They choose to
live a certain lifestyle in which their maladaptive
behavior may or may not result in other disease
states associated with use (e.g., cirrhosis of the
liver). If these individuals stop this negative cycle
they can, perhaps on their own, learn alternative
coping mechanisms and self-efficacy. Individuals
at the other end of the continuum, however, seem-
ingly have no control over their use. Some indi-
viduals appear to lose control the first time they
use drugs. For these individuals drug use is like a
toggle switch that is either on or off. For them,
total abstention is the only alternative because
they have no control processes once the switch is
turned on. They may use until they die unless
someone else can turn their switch off and keep it
off. There is no logic to this behavior, and no
choice. Users of this type will often ruin their own
lives and the lives of those around them in their
drive to use their drugs of choice. It seems that as
one moves toward a more “atrisk” end of the
continuum there is less and less control over sub-
stance use.

It is unclear what causes the difference in loss
of control among those at different points of the
continuum. Researchers do not understand the
process very well. They do know that other factors
may exacerbate the process, including biologically
based differences in metabolic processes, differ-
entlevels of susceptibility to the reinforcing effects
of drugs, personality disorders or depression, and
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an inability to tolerate frustration or emotional
discomfort. Some processes are under individual
control, but many are not, and it does appear that
the less control the individual has over these types
of processes, the more likely he or she is to fall into
substance abuse.

STAGES OF ALCOHOLISM AND
DRUG ABUSE

During the early stages of substance abuse, the
alcoholic or drug abuser experiences increasing
tolerance and use. Substance use at this stage is
generally for purposes of self-medication. In the
later stages of abuse, life becomes centered around
obtaining, using, and recovering from drug use.
Loss of control, ethical deterioration, and notice-
able withdrawal symptoms ensue. It is unclear,
however, whether such a progression is inevitable.

In a 1991 empirical review of the study of
progression in alcoholism, Jill Littrell found that
approximately 60 percent of adolescent problem
drinkers remit to nonproblematic levels of drink-
ing when they reach their 20s, and that 25 percent
of young adults remit to nonproblematic levels of
drinking before they reach age 35. Studies examin-
ing data on adult alcoholics who have undergone a
variety of treatments as inpatients and outpatients
during follow-up periods of up to fifteen years
provide a general profile of outcomes. Between 25
and 35 percent remain abstinent, whether or not
they continue treatment. An additional 15 to 25
percent will be abstinent most of the time, with
some lapse periods. Approximately 6 to 9 percent
will become nonproblematic or controlled drink-
ers (particularly those who were lighter drinkers
and suffered fewer negative consequences while
drinking). Another 20 to 33 percent become stable
problematic drinkers, while 15 to 25 percent will
die from alcohol-related causes.

It is uncertain whether drug abusers follow a
progression similar to that of alcoholics. There
probably is some validity to a notion of progres-
sion for drug use in general, but more longitudinal
studies are needed in this area. It is possible that
such a progression might simply express the accu-
mulation of consequences one endures each time
one takes a chance by drinking or using drugs. As
opposed to the stages outlined above, a substance

abuser may simply incur more problems over time,
along with an increased tolerance for alcohol or
other drugs of abuse.

STEVEN SUSSMAN
Susan AMmES

(SEE ALsO: Abstinence; Alcohol Use and Abuse;
Behavior, Health-Related; Cocaine and Crack
Cocaine; Drug Abuse Resistance Education [DARE];
Marijuana; Medications Abuse, Elderly; National
Institute on Drug Abuse; Smoking Behavior; Smok-
ing Cessation; Substance Abuse, Definition of)
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ADHERENCE OR
COMPLIANCE BEHAVIOR

Hippocrates once wrote that patients often lied
about taking their medicine. Adherence to medi-
cation was a big problem then, and still is today.
Indeed, one of the most challenging problems
facing physicians is their ability to improve patient
compliance with prescribed regimens. Estimates
for nonadherence across diverse areas of treat-
ment range from a low of 4 percent to a high of 92
percent, with an average ranging from 30 to 60
percent. Adherence rates for preventive health
behaviors are generally lower than those behaviors
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requiring long-term management or control of a
chronic condition. For example, adherence for
patients with ischemic heart disease is 74 percent,
while adherence to a prescribed wear-and-care
regimen of disposable contactlenses is 31 percent,
despite the risk of complications related to ex-
tended wear lenses.

Given that many diseases are preventable,
curable, or at least treatable, patient adherence is
often a crucial step toward improving treatment
status and achieving good health. The diagnosis,
the carefully weighted treatment plan, and the
expanded time and effort in patient education all
become wasted efforts if a patient does not adhere
to the prescriptions and proscriptions recom-
mended by a health care provider. Gerald H.
Friedland and Ann Williams identified adherence
as the “greatest barrier to overall therapeutic suc-
cess” (1999, p. S64).

BACKGROUND

Adherence became a topic of considerable re-
search by multidisciplinary teams beginning in
the 1970s, when studies showed that as many
as 50 percent of patients diagnosed with hyper-
tension were not taking sufficient amounts of
their antihypertensive medication, and that non-
adherence was common, particularly with long-
term treatments for conditions such as diabetes,
asthma, hypertension, and HIV/AIDS (human im-
munodeficiency virus/acquired immunodeficiency
syndrome).

What is adherence and why do many patients
fail to comply with a medication regimen? Adher-
ence to medical recommendations has been de-
fined as the extent to which a person’s behavior
coincides with medical or health advice, such as
taking medication regularly, returning to a doc-
tor’s office for follow-up appointments, and ob-
serving preventive and healthful lifestyle changes.
Despite the positive health benefits that adherence
engenders, however, many patients fail to adhere
or comply to medical advice for a variety of reasons.

With the advent of complex treatment regimens
for HIV infection (often characterized as among
the most complicated long-term regimens in his-
tory), and the risk of drug resistance resulting
from missed doses, research on adherence has
centered on who is and is not likely to be adherent,

how adherent one needs to be in order to prevent
drug resistance, and what strategies are likely to
work for improving adherence. Controversial ethi-
cal issues have emerged regarding the provision of
complex treatments to HIV/AIDS patients who
may seem unable to adhere to them, and possibly
contributing to the passing of resistant HIV strains
to others. Drug formulation and regimens that
allow for simplified dosing have become a re-
search priority, and novel devices and techniques
have been developed that can assist patients in
adhering to medication regimens.

CAUSES OF NONADHERENCE

Studies of nonadherence indicate that from 10 to
90 percent of patients do not fully follow their
doctor’s orders. Most researchers agree that at
least half of all patients do not take their pre-
scribed drugs correctly. Adherence to lifestyle
regimens such as diet and exercise is probably far
worse. It is difficult to predict who will adhere to a
given course of medication and who will not.
According to most published studies, adherence
does not correlate with age, sex, race, occupation,
education, income level, or socioeconomic status.
Even homelessness is not an indicator of a low
likelihood of adherence in all patients; given ap-
propriate access to treatment, encouragement,
and rewards, homeless individuals can be as adher-
ent as any group. In fact, about the only good
indicator of future adherence is how a patient has
behaved in the past.

The five most common types of nonadher-
ence with medication are: 1) failing to have a
prescription filled, (2) taking an incomplete dose,
(3) taking the medication at the wrong time, (4)
forgetting to take one or more medications, and
(5) stopping the medication. Each of these behav-
iors requires individual consideration in order to
formulate strategies to enhance patient compliance.

Failure to obtain a medication is especially
problematic in patients with asymptomatic condi-
tions, such as hypertension or latent tuberculosis.
The health care provider must reinforce the im-
portance of taking medications daily, even if one
does not “feel sick,” to prevent the effects of target
organ damage or developing resistant strains of
the infection. Once a patient obtains a medication,
the two most common nonadherence behaviors
include omitting one or more doses or taking a
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medication at the wrong time. This behavior has
been termed “partial compliance.”

While partial compliance is intentional in a
minority of patients, in others, such as the elderly,
itis often unintentional. Forgetting to take a medi-
cation is the most common cause of taking insuffi-
cient medication in this population and is attrib-
uted to such factors as using more than one
pharmacy, seeing different physicians, confusion
regarding the regimen, inaccurately labeled con-
tainers, and the inability to open childproof con-
tainers. The health care provider must make spe-
cial efforts during the patient visit to address these
potential concerns related to nonadherence.

STRATEGIES TO IMPROVE ADHERENCE

Adherence to medical recommendations is a
multifactorial behavior and requires a multifactorial
response. Therefore, strategies to encourage ad-
herence must not only address intrapsychic fac-
tors such as knowledge of the regimen, belief in
benefits of treatment, subjective norms, and atti-
tudes toward medication-taking behavior, but also
environmental and social factors such as the inter-
personal relationship between the provider and
the patient and social support from family mem-
bers and friends.

Educational approaches to enhancing non-
adherence generally begin with providing the pa-
tient with a general understanding of the impor-
tance of the medical recommendations. Although
information and increased knowledge is necessary
for the behavior to take place, it is often insuffi-
cient to sustain or reinforce the behavior over
time. Health care providers who employ a combi-
nation of verbal and written instruction often see
enhanced levels of adherence among their pa-
tients. This is especially true for disadvantaged
populations and for individuals with low literacy
skills, who often benefit from tailored educational
messages regarding the duration of treatment,
dosage, frequency, or purpose of medication. Stud-
ies have also demonstrated that personalized fol-
low-up on adherence through the pharmacy re-
sults in increased rates of adherence. Considerable
interest among community pharmacists in expand-
ing their role to include more prevention is evi-
dent in recent surveys. Changing office visit ap-
pointment schedules from a block approach to

individualized appointments also results in higher
rates of kept appointments and provides greater
opportunities for behavioral reinforcement by the
health care provider.

Medication assessment techniques such as elec-
tronic medication monitors indicate that approxi-
mately 50 to 60 percent of patients achieve near-
optimal or excellent adherence. This result is simi-
lar to other measurement strategies utilizing self-
reported measures. A simple self-reported medi-
cation-taking measure is described in D. E. Morisky
et al. (1986), consisting of four questions, such as
“Do you ever have problems remembering to take
your medication?” or “Do you sometimes forget to
take your medication?” Individuals who score high
on this assessment (i.e., answer each question with
a “no”) are significantly more likely to have their
blood pressure under control compared to indi-
viduals who scored lower. This simple adherence
assessment allows the health practitioner to assess
the various determinants of medication-taking be-
havior, thereby providing opportunities for behav-
ioral reinforcement, such as enlisting social sup-
port (informational, emotional, and tangible) from
provider staff and family members.

Many behavioral strategies have been found
to be successful in increasing adherence with medi-
cations. Multicomponent strategies are much more
effective than single-component approaches. Some
of the most effective behavioral strategies include
tailoring the medical regimen to the patient’s daily
routine and lifestyle, developing cues and rewards,
and contingency contracting. Cues, or prompts,
are often one of the most effective and efficient
behavioral strategies to enhance medication ad-
herence. Specialized pill containers in which the
day of the week appears on each cell can be
conveniently near one’s toothbrush to prompt
daily, habitual behaviors. Toothbrushing becomes
the behavioral cue and reinforces medication-taking
behaviors.

A final intervention found to be quite success-
ful in improving and maintaining high levels of
adherence to medical recommendations is that of
social support, either from a health care profes-
sional or within one’s personal environment. Fac-
tors that increase adherence include perceived
support from the provider, patient satisfaction
with the medical visit, and the support of family
members in the home environment.
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Adherence to medical recommendations con-
tinues to be a major concern for patients with long-
term medical conditions. In order to maximize the
benefit of the medical treatment, both physician
and patient need to work together to achieve the
common goal. The health care professional can
enhance adherence by clarifying and tailoring the
regimen, identifying behavioral cues, and enlisting
and encouraging family members to be supportive.

Donarp E. Morisky

(sEE ALsO: Behavior, Health-Related; Enabling Fac-
tors; Health Belief Model; Health Promotion and
Education; Patient Educational Media; PRECEDE-
PROCEED Model; Predisposing Factors; Primary
Care)

BisLioGrAPHY

Becker, M. H. (1985). “Patient Adherence to Prescribed
Therapies.” Medical Care 23:539-555.

DiMatteo, M. R., and DiNicola, D. D. (1982). Achieving
Patient Compliance: The Psychology of the Medical Practi-
tioner’s Role. New York: Pergamon.

Friedland, G. H., and Williams, A. (1999). “Attaining
Higher Goals in HIV Treatment: The Central Impor-
tance of Adherence.” AIDS 13:S61-S72.

Haynes, R.; Taylor, D.; and Sackett, D., eds. (1979).
Compliance in Health Care. Baltimore, MD: Johns
Hopkins University Press.

Morisky, D. E.; Green, L. W.; and Levine, D. M. (1986).
“Concurrent and Predictive Validity of a Self-Reported
Measure of Medication Adherence.” Medical Care
24:67-74.

Smith, S. K. (1996). “Patient Noncompliance with Wear-
ing and Replacement Schedules of Disposable Con-

tact Lenses.” Journal of American Optometric Associa-
tion 67:160-164.

Straka, R. J.; Fish, J. T.; Benson, S. R.; and Subh, J. T.
(1996). “Magnitude and Nature of Noncompliance
with Treatment Using Isosorbide Dinitrate in Patients
with Ischemic Heart Disease.” Journal of Clinical Phar-
macology 36:587-594.

ADMINISTRATION FOR
CHILDREN AND FAMILIES

The Administration for Children and Families
(ACF) is an operating division of the U.S. Depart-
ment of Health and Human Services. ACF’s re-
sponsibilities include public welfare, renamed

“Temporary Assistance for Needy Families” or
TANF in 1996 by welfare reform legislation; Head
Start, providing early child development for chil-
dren of low-income families; child support en-
forcement, assisting states with paternity establish-
ment and child support collection systems; child
protection, family preservation, foster care, and
adoption assistance, supporting states with their
child-welfare responsibilities; refugee resettlement;
and programs for the developmentally disabled,
Native American economic development, low-
income community development, social services,
and energy assistance for low-income families.

James A. HARRELL

(sEE ALso: United States Department of Health and
Human Services [USDHHS]; United States Public
Health Service [USPHS))

ADMINISTRATION OF PUBLIC
HEALTH

See Director of Health

ADOLESCENT SMOKING

In 1999, the Youth Risk Behavior Survey found
that 35 percent of U.S. high school students were
smokers and only 13.5 percent of them quit during
high school. This represented a large increase
since 1991, when 27.5 percent of high school
students smoked. These facts frame key public
health issues: Youth start smoking before the legal
age, and therefore need societal protection from
unreasonable influences (e.g., marketing) that en-
courage them to smoke. Teenagers tend to be-
come more addicted than they expect, and they
have trouble quitting.

Health-promotion programs to teach skills for
managing social influences regarding smoking—
or more broadly focused on life skills—have shown
only modest success. Few if any effective cessation
programs are currently available. In general, how-
ever, prevention programs are more effective if
combined with comprehensive community pro-
grams for tobacco control. Multicomponent pro-
grams addressing individual, interpersonal, and
organizational levels of behavior are likely to be
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the most effective because they influence the so-
cietal and cultural context in which adolescent
smoking occurs. Regulations that increase price,
control sales, or create nonsmoking areas can also
help reduce adolescent smoking rates.

AvrLaN Best
Roy CaMERON
Curis Lovarto

(sEE ALso: Advertising of Unhealthy Products;
Behavior, Health-Related; Enforcement of Retail
Sales of Tobacco; Smoking Behavior; Smoking
Cessation; Tobacco Sales to Youth, Regulation of)

ADOLESCENT VIOLENCE

Interpersonal violence among young people aged
eleven to nineteen is a significant public health
concern. Adolescent violence involves behaviors
ranging from physical fighting to more severe
forms of physical assault that can result in serious
injury or death. In 1998, homicides in the United
States claimed the lives of 2,573 persons between
eleven and nineteen years old, making it the sec-
ond leading cause of death for adolescents that year.

Compared to other industrialized countries,
“adolescent violence is greater in the United States,
more likely to involve firearms, and more lethal in
its consequences” (USDHHS 2001, p. 27). One
study showed that from 1990 to 1995 the rates of
firearm-related homicide in the United States for
youth below age fifteen was nearly sixteen times
higher than that of twenty-five other countries
combined. While this epidemic has substantially
subsided, the adolescent homicide rates in the
United States by firearms continues to be high
when compared with other countries.

During the period from 1980 through 2000,
trend patterns in violence among adolescents
showed a steep rise and fall. The decade between
1983 and 1993 was marked by an epidemic of
increasingly deadly violence associated with in-
creased firearm use. For example, both total and
firearm-related homicide rates increased dramati-
cally, peaking in the mid-1990s, and then declined.
Arrest rates for homicide, robbery, and rape among

adolescents followed a similar pattern. Although
these recent downward trends are encouraging,
rates of adolescent violence remain at historically
high levels.

PREVALENCE AND DESCRIPTIVE
EPIDEMIOLOGY

Based on reports from twelfth-grade students from
1980 to 1998, about three out of ten high school
seniors commit a violent act (e.g., take part in a
fight) each year. Ten to 15 percent of high school
seniors reported physically injuring someone se-
verely enough to require medical care. Involve-
ment in violence varies by gender and, to a larger
extent, by race. Adolescent males are more likely
to be victims and perpetrators of violence than are
adolescent females. In 1998 there were about four
and one-half male victims for every female victim
of homicide. Males also committed about four
violent acts for every one violent act by females.
Minorities (e.g., African Americans, Hispanics)
are disproportionately victimized by, and arrested
for, violence. In 1998, African-American adoles-
cents were six times more likely to be victims of
homicide, and between one and a half and four
times more likely to commit (or be arrested for) a
violent act compared to white adolescents. Differ-
ences in the rates of violence across racial and
ethnic groups must be viewed in terms of the life
circumstances of various groups. For example,
minorities are more likely than whites to live in
poor neighborhoods, a situation that has been
found to increase the likelihood of violence (see
“Causes”).

COSTS

Adolescent interpersonal violence costs the United
States an estimated $6 billion each year in medical
costs alone. Other costs of adolescent violence
include the costs for criminal processing, security,
public programs for prevention and treatment,
property damage, and lost productivity. In total,
the monetary costs are nearly $160 billion each
year. To these figures, one must add the costs of
years of potential life lost, and the psychological
trauma resulting from violent injuries.
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CAUSES

There is no single cause of violence among adoles-
cents. Many risk factors have been found to in-
crease the likelihood of violence during adoles-
cence. Important influences include a history of
early aggression in childhood, being exposed to
family or neighborhood violence, poor relations
with parents, drug and alcohol use, having delin-
quent peers, gang membership, poor school per-
formance, and residing in a poor community with
diminished economic opportunities. Some fac-
tors, termed “protective factors,” help to reduce
the chances of violence during adolescence. These
include personal intolerance toward violent be-
havior and commitment to school. Other possible
protective factors include a supportive relation-
ship with parents (or other adults), and having
friends who disapprove of violence. Individual
characteristics (e.g., being male), as well as family
(e.g., poor parent-child relations), school (e.g.,
academic failure), and peer group (e.g., gang mem-
bership) influences interact in complex ways with
environmental conditions (e.g., neighborhood
crime) to produce violent behavior. Family influ-
ences are most important before age twelve,
whereas peer influences are most important dur-
ing later adolescence.

PREVENTION

Although many violence prevention programs have
not been properly studied or have been studied
and shown to be ineffective, there are programs
and strategies that work to reduce violence among
adolescents. Some of these programs focus on
youth in general (universal or primary preven-
tion), whereas others are designed for youth with
several risk factors (secondary prevention), or even
youth that are already violent (tertiary prevention).

According to the U.S. Surgeon General’s Youth
Violence Report, primary and secondary strategies,
such as programs that build individual skills and
competencies (e.g., self-control, problem solving)
or skills of the parent(s), that improve the social
climate of the school, and that encourage positive
peer relations, are highly effective approaches to
prevent the onset of adolescent violence and re-
lated risk factors. Evidence also suggests that
mentoring programs (pairing a young person with
a supportive, nonjudgmental role model) are a
viable strategy for reducing violent behaviors in

certain settings. Strategies previously believed to
be effective that do not work to curb violence
among youth include peer-led programs (e.g., peer
counseling) and nonpromotion of youth to suc-
ceeding grades.

For already violent youth, boot camps (mod-
eled after military basic training), shock programs
that allow youth to have brief encounters with
inmates who describe the brutality of prison life
(e.g., “Scared Straight” programs), waivers from
juvenile to adult courts, and firearm training do
not deter violent behavior. In fact, some of these
strategies may actually lead to higher rates of
arrests and expose youth to personal harm. On the
other hand, tertiary prevention programs that en-
hance family interaction and communication, re-
duce school dropout rates, change antisocial be-
liefs and behaviors, and provide skills training and
individually tailored comprehensive services are
among the most effective. Prevention efforts on all
levels should use model programs that have dem-
onstrated their effectiveness so that resources are
not wasted on ineffective or harmful interventions
and strategies.

LA Mar HasBrouck

(SeE ALso: Antisocial Behavior; Behavior, Health-
Related; Crime; Domestic Violence; Gun Control;
Street Violence; Violence)
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ADVERTISING OF
UNHEALTHY PRODUCTS

The average person is exposed to over 2,500 ad-
vertisements per day, and some of these advertis-
ing messages are for products that could be con-
sidered unhealthy. Some obvious examples are
cigarettes, cigars, and chewing tobacco. Other
products that may be unhealthy if used to excess
are alcohol, over-the-counter drugs, fast foods,
and high-fat or high-cholesterol foods. Consumers
need to be aware that some advertised products
may be unhealthy.

ADVERTISING OF TOBACCO

According to the Federal Trade Commission Report
to Congress for 1997 Pursuant to the Federal Cigarette
Labeling and Advertising Act, tobacco companies in
the United States spent a total of $5.66 billion on
advertising, promotion, and sampling in 1997.

Tobacco products, such as cigarettes, cigars,
snuff, and chewing tobacco, are associated with
many types of illnesses. Cigarette smoking has
been connected to lung cancer, heart disease, and
emphysema; the use of cigars to cancers of the
mouth and throat; and the use of snuff and chew-
ing tobacco to lesions and cancers of the mouth
and lips. It is also dangerous for nonsmokers to
breathe secondhand smoke and sidestream smoke

from cigarettes. Secondhand smoke has been asso-
ciated with sudden infant death syndrome (SIDS).
Mothers who smoke during pregnancy tend to
have babies of lower birth weight.

In spite of these known risks, advertising to-
bacco products is still allowed in the United States
and many other countries, albeit with some restric-
tions. For example, in the United States tobacco
advertisements may not appear on radio or televi-
sion, although they are allowed in newspapers and
magazines intended for adult readers. Many coun-
tries require warning labels on tobacco products.
Some countries require similar warning labels on
the tobacco advertisements themselves. Other types
of advertising restrictions may dictate the content
of tobacco advertising. Most jurisdictions in the
United States now forbid the use of cartoon char-
acters in tobacco ads, a result of the mid-1990s Joe
Camel campaign for R.J. Reynolds, which featured
a “cool” cartoon camel that appealed to children.
Canada’s Tobacco Act forbids the use of people in
tobacco ads, as well as the use of lifestyle advertising.

Proponents of tobacco advertising cite free-
dom of commercial speech as a principle. They
argue that if a product is legal to sell, it should be
legal to advertise. Furthermore, they insist that
tobacco brand advertising is intended to encour-
age brand switching among adult smokers and is
not intended to increase the number of smokers
or the size of the tobacco market.

Opponents of tobacco advertising point out
that such ads are viewed by children and underage
teens. Research shows that cigarette advertising
has predisposing effects, leading children to view
smoking in a favorable light. As well, cigarette
advertising also has reinforcing effects, encourag-
ing youths who have started smoking to continue
the habit. Many tobacco ads portray images of
independence, freedom, and rebelliousness that
particularly appeal to teenagers.

Tobacco companies commonly focus their cam-
paigns on specific demographic groups. Brands
such as Virginia Slims are targeted at young women
aged 18 to 34, while many menthol brands are
aimed at African Americans. Opponents of this
practice complain that these advertising campaigns
may be taking advantage of vulnerable groups.
Tobacco companies commonly respond by argu-
ing that these consumers are all adults who are
able to make their own decisions.
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In addition to media advertising, tobacco
marketers also use other forms of promotion, such
as sponsorship of cultural and sporting events.
When such sporting events—for example, auto
racing, golf, and tennis—are televised, cigarette
marketers’ brand names are prominently displayed
on the screen, even though marketers may not be
legally allowed to advertise on television. This
loophole has been closed in some countries that
have passed legislation restricting sponsorships by
tobacco companies. The Olympic Committee has
declared the International Olympic Games a smoke-
free event.

ADVERTISING OF ALCOHOL

Taken in moderation, alcoholic beverages are not
harmful for most people. Unfortunately, alcohol-
ism has become a common problem in the United
States and throughout the world. Its long-term
effects can include cirrhosis of the liver and in-
creased risk of other chronic diseases. Also, driv-
ing or operating machinery while under the influ-
ence of alcohol is extremely dangerous as well as
illegal throughout North America and most parts
of the world. Binge drinking, or drinking large
quantities of alcohol in a short period of time, can
have serious health effects including blackouts
and alcohol poisoning. Women who consume al-
cohol during pregnancy may bear children with
fetal alcohol syndrome, a serious medical condi-
tion that is characterized by decreased intellectual
capacity and developmental deficits.

In spite of these dangers, alcoholic beverages
are widely available and are commonly advertised
around the world. In the United States beer com-
mercials are frequently seen or heard on televi-
sion, on billboards, in magazines, and on the
radio. These beer commercials are often targeted
toward a male young adult audience and are sched-
uled to appear in television shows such as football,
hockey, and other sporting events, as well as sitcoms
and dramas that appeal to this target group. Critics
of beer advertising point out that beer commer-
cials, with their party atmosphere and youthful
spirit, may make the product more appealing to
underage teens who watch many of the same
television programs as young adult males.

Advertisements for hard liquor are usually not
seen on television or heard on radio in the United
States. The American liquor industry has made a

voluntary agreement to limit its advertising to
print media, such as outdoor billboards, newspa-
pers, and magazines. Critics of the liquor industry
have charged that these billboards are dispropor-
tionately located in poor, inner-city neighborhoods,
targeting low-income residents who can ill-afford
these products and who are more vulnerable to the
social damage they can do. The liquor industry
responds to these charges by pointing out that
many of these billboards are on high-traffic routes
that carry traffic from all parts of the city, not just
from the local neighborhood. By the same token,
however, children are exposed to this advertising
on their way to and from school on a daily basis.

The introduction and advertising of high-
alcohol malt liquor products specifically aimed at
young African-American adult males has been of
particular concern to some health advocates. The
liquor industry’s response has been to emphasize
that all adults can make their own choices about
alcohol consumption, regardless of their race or
ethnicity. The industry has also pointed out that
the suggestion that specific ethnic groups are some-
how particularly vulnerable to advertising for alco-
holic beverages not only is patronizing, but is also
insulting and demeaning to those groups.

ADVERTISING FOR FAST FOOD AND
HIGH-FAT FOODS

Taken in small quantities, foods that are high in fat
or cholesterol do not pose a health risk for most
people. However, approximately 25 percent of
North American adults are overweight or obese.
Health professionals blame this epidemic of obes-
ity on a sedentary lifestyle and over-consumption
of foods that are high in cholesterol and fat,
including high-fat meat, junk food snacks, and
most types of restaurant fast food. Being over-
weight and having high cholesterol levels are indi-
cators for risk of heart disease and other serious
health problems.

Butin spite of North America’s problems with
obesity and overweight, consumption at fast food
restaurants continues to rise, as has consumption
of snack foods such as potato chips, taco chips, and
pretzels. Consumers are bombarded with advertis-
ing for McDonald’s, Burger King, and other fast-
food outlets. Advertisements for corn chips, po-
tato chips, pizzas, and other snack foods surround
the public. While food advertising in the United
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States and many other countries must be approved
by regulatory agencies, there is no limit on the
quantity or type of food advertising that consum-
ers are exposed to. Regulatory agencies simply
ensure that ads are truthful and no false claims are
made about food products. The fast-food industry
and snack-food industry sell legitimate products
that many consumers enjoy in moderation, and
their commercials will continue to form a major
part of the advertising landscape in most countries.

CONCLUSION

While tobacco, alcohol, and high-fat food all fall
under the category of “unhealthy products,” it is
important to note that they differ significantly in
their degree of unhealthiness. Tobacco is the only
product that kills nearly a third of its long-term
users, and the addictive nature of nicotine makes it
difficult for occasional smokers to avoid turning
into regular users. Alcohol and high-fat food, on
the other hand, can be enjoyed occasionally within
the context of a healthy lifestyle. For this reason,
there are usually more restrictions placed on to-
bacco advertising compared to other unhealthy
products.

ANNE M. Lavack

(seE ALso: Alcohol Use and Abuse; Behavioral
Change; Communication Theory; Counter-Marketing
of Tobacco; Eating Disorders; Mass Media; Nutri-
tion; Smoking Behavior; Tobacco Control)
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ADVOCACY GROUPS

See Pressure Groups

AFRICAN AMERICANS

The use of the taxonomic category African Ameri-
can, either in public or health or other disciplines,
fundamentally reflects the historic and contempo-
rary systems of racial stratification in American
society. The term “African American,” as a cate-
gorical descriptor, includes many different seg-
ments of the American population referred to as
“black” or Americans of sub-Saharan African an-
cestry. Itis also a product of the group self-definition
process in which African Americans have histori-
cally engaged as an expression of identity, power,
defiance, pride, and the struggle for human rights.
These designations were often in contradistinc-
tion to official government classifications and popu-
lar characterizations, which frequently reflected
prevailing ideas about white supremacy intended
to denigrate African Americans.

The historical roots of the nominal identity of
African Americans date back to the early nine-
teenth century, when there were intense debates
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and political movements, mostly among free blacks
in the North, to reunite with their African heri-
tage. Part of the discussion and designation also
involved classification of “mixed-race” populations,
whose identity raised serious questions about the
relevance of racial classification based on pigmen-
tation. According to Collier-Thomas and Turner,

From the 1830s to the middle of the 1890s,
Colored American and the more commonly
used derivation Colored were the most popular
terms. At the beginning of the twentieth
century, Negro gained considerable support as
a generic term, becoming by 1920 the most
commonly used expression of race. Increasing
dissatisfaction with the term Negro, most noted
in the late 1930s, culminated with the Black
power movement of the 1960s.

During the latter period of heightened cultural
nationalism, “Black” and “Afro-American” emerged
as key terms for race designation and were fre-
quently used interchangeably. More recently, in
the late 1980s, “African American” was posited
as the most appropriate and comprehensive race
designation. This current designation not only
reflects a historical lineage, but it also establishes
an identity that is rooted in cultural and
ethnogeographic origins, rather than skin pigmen-
tation as defined by United States politics and policy.

One reason for the attention African Ameri-
cans have given to group designations is that group
classifications by the white majority were highly
instrumental in attempting to justify slavery, deny
basic human rights, and restrain social opportuni-
ties. These oppressive practices had the effect of
subordinating African Americans. Richard B.
Moore in a book entitled The Name “Negro™: Its
Origin and Evil Use described how the skin color
and other physical features of Africans who were
brought into slavery “were identified in the mind
of the people generally with ugliness, repulsion,
and baseness.” During earlier periods of the twen-
tieth century, white media, publishers, and the
scientific community largely refused to capitalize
group designations such as Black, Colored, Negro,
or African. This practice was in clear contrast to
references in print to whites or the Caucasian
“race.” Moreover, scientific research and theories
about so-called racial group differences (e.g., eu-
genics) were highly influential in promoting white
supremacy.

Public health and medicine have historically
reflected the racial inequities of American society
as manifested in discrimination in medical care,
research ethics and applications, professional edu-
cation, and ideas about the disease etiology. Physi-
cians in the antebellum period gave different treat-
ment to blacks because of the belief that the black
physiology was inferior to whites and thus differed
with regard to intelligence, sexuality, and sensitiv-
ity to pain. These racist beliefs in the subhuman
qualities of the “Black race” were responsible for
blacks being used as subjects in excruciating medi-
cal experiments. For example, between 1845 and
1849, Dr. J. Marion Sims, the father of modern
gynecology, subjected three African-American
women in Alabama to 30 operations without anes-
thesia to perfect a surgical technique to repair
vesicovaginal fistulas. During the same period,
another physician in Georgia, Dr. Thomas Hamil-
ton, subjected black bodies to high temperatures
by burying them with their heads above ground in
his quest to test the remedy for heatstroke so that
slaves could work longer hours in the field. This
tragic legacy of unethical race biology research was
evidentin the infamous Tuskegee syphilis study, in
which 399 black men in Alabama unknowingly
participated in a study (from 1932 to 1972) to
determine the health consequences of untreated
syphilis, even though there were known treat-
ments for the disease during this period.

Some scholars have asserted that a lasting
effect of this type of institutional racism has been
the reluctance of many African Americans to seek
medical care. The apprehension of being given
different and inferior treatment or being used as
guinea pigs in unethical medical research is also
believed to have led to the present distrust by
African Americans of prevention and treatment in
HIV/AIDS (human immunodeficiency virus/ac-
quired immunodeficiency syndrome). Indeed, the
persistence in the disparity of health outcomes
between African Americans and the white popula-
tion was the subject of a governmental report in
1985 documenting 60,000 excess deaths among
African Americans.

Implicit in most discussions of race and health
is the suggestion of a direct “racial” or genetic
lineage between African Americans and Africans,
advancing the notion of a defective gene pool
in these populations. Ancestors of most African
Americans were primarily from West Africa, and
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therefore the imputed genetic heritage may not
necessarily be applicable to Africans from other
parts of the continent. Additionally, sickle cell
anemia, which has been conventionally viewed
as an African-American or “Black” genetic dis-
ease, actually evolved from a biologic adaptation
among persons residing in tropical climates as a
protection against malaria. However, many non-
West Africans, for example, people of the Medi-
terranean region or descent, also have a high
incidence of this disease or carry the trait but
would not be considered “Black” or African Ameri-
can. Also, some diseases such as stomach, lung,
and esophageal cancers, as well as hypertension,
are higher in African Americans than many Afri-
cans and, according to a study in Chicago, low
birthweight is higher among African Americans
compared to Africans. These examples suggest the
strong role of environmental influences rather
than genetic factors. Thus putative associations
with “black” skin color or other phenotypic simi-
larities are more complex and will continue to be
the subject of more public health debate with
regard to the human genome project, gene ther-
apy applications, and sociobiologic research.

Within the field of public health, there has
been extensive discussion of what the term “race”
actually means and its overall value. One problem
is that it is seldom defined by researchers. Refer-
ences are frequently made to biologic, cultural,
and socioeconomic factors, as well as racism and
political differences, without explicitly stating their
meaning or relevance. For example, although the
term “African American” is generally used inter-
changeably with “Black” or “Negro,” this is not the
case with the descriptor of “non-white,” which was
widely used prior to 1960. This “racial” category
included mostly African Americans but also His-
panic populations, Asian Americans, and Native
Americans.

About 30 million persons were identified as
African American in the U.S. Census of 1990.
From the perspective of public health research,
practice, and policy, it is not possible to view them
as a monolithic or single group. While they have
many commonalities, especially in terms of politi-
cal opinions and interests, geographic concentra-
tions, and some cultural patterns, it is crucial that
public health professionals recognize within-group
differences. Social heterogeneity among African

Americans regarding health practices or risk fac-
tors and outcomes must be carefully examined in
terms of age, gender, geographic location, migra-
tory status, social class or socioeconomic status
(e.g., education and income), and nativity.

The history of social designations applied to
African Americans suggests that the nominal iden-
tity of this group may change in the future to
reflect the evolution of internal group conscious-
ness, political interests, and social heterogeneity
or diversity. Some groups such as “biracial” per-
sons or foreign-born immigrants from African or
Caribbean countries may choose in increasing
numbers not to be viewed strictly as African Ameri-
can. These issues point to the dynamic nature and
significance of racial classification—it has changed
and will continue to change. It is also important to
note that African American as a racial classifica-
tion in the United States reflects the unique his-
torical experience and journey of identity in ways
that render international comparisons problematic.

In summary, being classified as African Ameri-
can is quite significant because it reflects an impor-
tant social group transformation and reality in
terms of group identity, political orientation, life
chances or social opportunity, normative stan-
dards and lifestyles, and discriminatory behavior.
These are some of the factors that strongly relate
to disease susceptibility, quality of life, morbidity
and mortality, and longevity. It is only when the
reality of racial classification carries little social
impact that the term will become obsolete. At the
present time, it is unlikely that serious considera-
tion can be given to eliminating the use of racial
designations such as “African American” in pub-
lic health.

CoLLiNs O. AIRHIHENBUWA
Gary King

(SEE ALso: Ethnicity and Health; Ethnocentrism;
Immigrants, Immigration)
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AGENCY FOR HEALTHCARE
RESEARCH AND QUALITY

The Agency for Healthcare Research and Quality
(AHRQ), a part of the U.S. Department of Health
and Human Services, is the lead federal agency for

research on improving the quality of health care,
reducing its cost, and broadening access to appro-
priate services. This research is intended to bring
practical, science-based information to health care
practitioners, consumers, purchasers, and policy
makers. Formerly known as the Agency for Health
Care Policy and Research, the AHRQ) is composed
of ten major components, including the following
six research centers: health care costs and financ-
ing, organization and delivery systems, primary
care, quality measurement and improvement, out-
comes and effectiveness, and practice and technol-
ogy assessment. The agency also sponsors individ-
ual researchers (both within the agency and in
outside institutions); national surveys (e.g., of health
care costs or of health-plan members); and other
projects (e.g., the National Guideline Clearing-
house, and the U.S. Preventive Services Task Force).

Doucras B. Kamerow

(sEE aLso: Health Care Financing; Research in
Health Departments; United States Department of
Health and Human Services [USDHHS])
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AGENCY FOR TOXIC
SUBSTANCES AND DISEASE
REGISTRY

Hazardous waste and toxic substances in the envi-
ronment are a matter of both public concern and
public health. Of particular interest to many com-
munities are waste treatment facilities and aban-
doned hazardous waste sites. In response to con-
cerns about such sites, the U.S. Congress enacted
the Superfund Act of 1980, which requires the
U.S. Environmental Protection Agency, in coop-
eration with the states, to identify hazardous waste
sites and clean up those deemed most hazard-
ous to human health and environmental quality.
The act also created the Agency for Toxic Sub-
stances and Disease Registry (ATSDR) to investi-
gate the health of persons who are potentially at
risk from hazardous substances released into the
environment.
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Located in Atlanta, Georgia, the ATSDR is a
component of the U.S. Department of Health and
Human Services.

As its primary duty, in cooperation with state
and local health departments, the ATSDR con-
ducts health assessments of communities that are
at risk from hazardous waste and toxic substances.
The agency also develops and distributes toxicologic
profiles of known toxic substances, conducts
epidemiologic investigations and health surveil-
lance programs, responds to emergency chemical
events, coordinates toxicologic research on spe-
cific toxic substances, and provides environmental
health training for physicians and other health
care providers.

Barry L. JonnsoN

(sEE ALso Environmental Determinants of Health;
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AGING OF POPULATION

This term is used by demographers when referring
to an increase over time in the proportion of older
persons in the population. It does not necessarily
imply an increase in life expectancy, that “people
are living longer that they used to,” or that they are
dying on average at older ages, although these
phenomena are usually observed in association
with aging of the population. From the demo-
graphic perspective, the principal determinant of
aging in the population is a decline in the birth
rate. When fewer children are born than in earlier
years, the consequence is a decline in the propor-
tion of younger persons, and it necessarily follows
that there is an increase in the proportion of older
persons. The proportion is further weighted to-
ward older persons by improved survival rates
from conditions that can cause death in early life,
that is, in infancy and childhood and among
younger adults.

In the industrialized nations, a more recent
phenomenon has been an increase in life expec-
tancy that has accompanied improved survival
rates, and this, of course, contributes further to
the increased proportion of older persons. How-
ever, if birth rates remain high, there is also an
increase in the numbers, and therefore in the
proportion, of infants and children in the popula-
tion. This happened in many industrialized na-
tions after World War II, during the “baby boom”
period, roughly 1946 to 1960. There was a second-
ary surge in birth rates when the children born
during that period reached peak reproductive ages
(the echo of the baby boom) in the 1980s and
1990s. The baby boom and its echo temporarily
retarded and in some nations even briefly reversed
the long-term trend toward smaller families. This
trend began in the Western industrial nations
before the 1920s and continued through the 1930s,
aggravated by the Great Depression, but persisting
through good times as well as bad.

Although it is true that in the past, declining
birth rates were primarily responsible and reduc-
tions in mortality rates played little part in the
process of aging the population, in the future it
can be expected that increases in life expectancy
will contribute more to the process. Little further
reduction in mortality rates in the first half of life
can be expected to occur, so increased life expec-
tancy, or mortality rate reduction, in the second
half of life, from age forty-five onward, is begin-
ning to exert more influence on the structure of
the population (the shape of the population pyra-
mid). This too is contributing to an increase in the
proportion of older persons in the population,
and over the coming decades, other things being
equal, this will play an increasingly prominent role
in the process.

Joun M. Last
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AIDS

See HIV/AIDS

AIR

See Atmosphere

AIR POLLUTION

See Ambient Air Quality (Air Pollution)

AIR QUALITY INDEX

The U.S. Environmental Protection Agency (EPA)
has established an overall air quality index known
as the Pollutant Standards Index (PSI). PSI values
are derived from measured pollutant concentra-
tions, which are reported daily in all urban areas of
the United States with populations exceeding
200,000. The PSI is reported as a value between
zero and five hundred, or as a descriptive word
(e.g., “unhealthy”), and is often featured on lo-
cal television or radio news programs and in
newspapers.

Based on the short-term National Ambient Air
Quality Standards (NAAQS), Federal Episode Cri-
teria, and Significant Harm Levels, the PSIis com-
puted for particulate matter that can penetrate
into the lungs (PM,,), sulfur dioxide (SO,), carbon
monoxide (CO), ozone (Oy), and nitrogen dioxide
(NO,). Since the PSlis a tool used to communicate
pollution concerns to a wide audience, there are
also colors linked to the general descriptors of air
quality.

The PSI integrates information on pollutant
concentrations across an entire monitoring net-
work into a single number that represents the
worst daily air quality experienced in an urban
area. For each of the criteria pollutants, concentra-
tions are converted into an index value between
zero and five hundred. The pollutant with the
highest index value is reported as the PSI for that
day. Therefore, the PSI does not take into account
the possible adverse effects associated with combi-
nations of pollutants.

A PSIvalue of 100 corresponds to the NAAQS
established under the Clean Air Act. A PSI value
greater than 100 (yellow) indicates that at least one
criteria pollutant (with the exception of NO,)
exceeded the level of the NAAQS, therefore desig-
nating air quality to be in the unhealthful range on
that day. Relatively high PSI values activate public
health warnings. For example, a PSI above 200
(orange) initiates a First Stage Alert, at which time
sensitive populations (e.g., the elderly and persons
with respiratory illnesses) are advised to remain
indoors and reduce physical activity. A PSI above
300 (red) initiates a Second Stage Alert, at which
time the general public is advised to avoid outdoor
activity.

Since a PSI value greater than 100 indicates
that the level of the NAAQS for atleast one criteria
pollutant has been exceeded on a given day, the
number of days with PSI values greater than 100
provides an indicator of air quality in urban areas.
Between 1988 and 1997, the total number of days
with PSI values greater than 100 decreased 56
percent in Southern California and 66 percent in
the remaining major cities across the United States.

PSI estimates depend on the number of pollu-
tants monitored as well as the number of monitor-
ing sites where data are collected. The more pollu-
tants measured and sites that are available in an
area, the better the estimate of the PSI for a given
day. Ozone accounts for the majority of days with
PSI values above 100, and the number of days with
a PSI above 100 are increasingly due to ozone. In
fact, the percentage of days with a PSI above 100
due to ozone increased from 92 percentin 1988 to
97 percent in 1997. The increase is even more
dramatic when the unusual meteorology experi-
enced in 1988 is taken into account (the 1989
percentage was 82%).

MorToN LipPMANN
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AIRBORNE PARTICLES

A suspension of airborne particles, whether liquid
droplets or solids, is generally referred to as an
aerosol. As toxicants, airborne particles are more
complex than pollutant gases and vapors because
of the additional variables of particle size and
mixed chemical composition. Size affects particle
motion and the probabilities for physical phenom-
ena such as coagulation, dispersion, sedimenta-
tion, and impaction onto surfaces. It is not possi-
ble to fully characterize a given particle by a single
size parameter. For example, a particle’s aerody-
namic properties depend on density and shape as
well as linear dimensions.

Typically, aerosols are composed of particles
of many different sizes and are therefore called
“heterodisperse” or “polydisperse.” Different aero-
sols have different degrees of size dispersion. It is
therefore necessary to specify at least two parame-
ters in characterizing aerosol size: a measure of
central tendency, such as a mean or median, and a
measure of dispersion, such as a geometric stan-
dard deviation.

Many properties of particles, other than their
linear size, can greatly influence their airborne
behavior and their effects on the environment and
health. For spherical particles, the surface increases
with the square of the diameter. However, for an
aerosol of given mass concentration, the total
aerosol surface increases with decreasing particle
size. Particle volume varies as the cube of diame-
ter, therefore the few largest particles in an aerosol
tend to dominate its volume concentration, and a
particle’s shape affects its motion and deposition
probabilities. A particle’s velocity in response to
gravitational or inertial forces increases as the
square root of its density. The diameter of a unit-
density sphere having the same terminal settling
velocity as the particle under consideration is equal
to its aerodynamic diameter. Aerodynamic diame-
ter is determined by the actual particle size, the
particle density, and an aerodynamic shape factor.

Aerosols are generally classified in terms of
their processes of formation. Dust is an aerosol
formed by mechanical subdivision of bulk material
into airborne fines having the same chemical com-
position. Dust particles are generally solid and
irregular in shape and have diameters greater than

1 micrometer. A fume is an aerosol of solid parti-
cles formed by condensation of vapors formed at
elevated temperatures. The primary particles are
generally very small (less than 0.1 micrometer) and
have spherical or characteristic crystalline shapes.
Since they may be formed in high number concen-
trations, they often rapidly coagulate, forming
aggregate clusters of low overall density.

Smoke is formed by condensation of combus-
tion products, generally of organic materials. The
particles are generally liquid droplets with diame-
ters of less than 0.5 micrometer. Mist is droplet
aerosol formed by mechanical shearing of a bulk
liquid; for example, by atomization, nebulization,
bubbling, or spraying. The droplet size can cover a
very large range, usually from about 2 microme-
ters to greater than 50 micrometers.

Fog is an aqueous aerosol formed by conden-
sation of water vapor on atmospheric nuclei at
high relative humidities. The droplet sizes are
generally greater than 1 micrometer. Smog is a
popular term for a pollution aerosol derived from
a combination of smoke and fog. The term is now
commonly used for any atmospheric pollution
mixture.

Aerosols have integral properties that depend
upon the concentration and size distribution of
the particles. Some integral properties such as
light-scattering ability or electrical charge depend
on other particle parameters as well. Some of the
important integral properties are:

« Number concentration, which is the total
number of airborne particles per unit
volume of air, without distinction as to
their sizes.

+ Surface concentration, which is the total
external surface area of all the particles
in the aerosol, may be of interest when
surface catalysis or gas adsorption proc-
esses are of concern. Aerosol surface is
one factor affecting light-scatter and
atmospheric-visibility reductions.

+ Mass concentration, which is the total
mass of all the particles in the aerosol, is
frequently of interest. The mass of a
particle is the product of its volume and
density. If all of the particles have the
same density, the total mass concentra-
tion is simply the volume concentration
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times the density. In some cases, such as
“respirable,” “thoracic,” and “inhalable”
dust sampling, the parameter of interest
is the mass concentration over a re-
stricted range of particle size.

MorToN LipPMANN

(sEE ALso: Ambient Air Quality [Air Pollution];
Hazardous Air Pollutants; Inhalable Particles
[Sulfates]; National Ambient Air Quality Standards,
Smog [Air Pollution]; Sulfur-Containing Air Pol-
lutants [Particulates]; Total Suspended Particles
[TSP])

ALCOHOL USE AND ABUSE

Ethyl alcohol, or ethanol, is the most commonly
used drug in the world. Pharmacologically, alco-
holis classified as a central nervous system depres-
sant. Like other depressants, in small doses alco-
hol slows heart rate and respiration, decreases
muscular coordination and energy, dulls the senses,
and lowers inhibitions—resulting in feelings of
relaxation and greater sociability. Large amounts
of alcohol can result in depression of the various
body systems, resulting in coma or death. The
immediate physical effects of alcohol depend on
the amount and frequency of drinking, while the
mental and emotional effects are influenced by the
mood of the drinker and the setting in which
drinking takes place.

Two physical effects resulting from prolonged,
heavy alcohol use include tolerance and withdrawal.
Alcohol tolerance refers to the need for increased
amounts of alcohol to achieve the same level of
intoxication. For example, five or six drinks may
be needed to achieve the same effects produced by
one or two drinks when the individual first began
drinking. Alcohol withdrawal, on the other hand,
refers to a number of physical and psychological
reactions an individual experiences when signifi-
cantly reducing or stopping prolonged heavy drink-
ing. Symptoms of withdrawal include nausea, vom-
iting, anxiety, and hand tremors.

An interaction of biological, psychological,
and environmental factors come into play in the
development of drinking behaviors and problems.
For example, some individuals may be genetically
predisposed to alcohol problems, but whether or

not they actually experience negative alcohol con-
sequences will also depend upon their immediate
social and physical surroundings, such as family
drinking patterns and alcohol availability, as well
as their drinking habits.

ALCOHOL USE AND MISUSE

Most people who drink alcohol do so without
negative consequences. Others may actually ob-
tain a health benefit from its use. Some, however,
drink in ways that place themselves or others at
risk for experiencing alcohol-related problems.
While no pattern of alcohol use is without risk,
certain drinking patterns may help reduce risk
significantly.

The Dietary Guidelines for Americans, issued
jointly by the U.S. Department of Agriculture and
the U.S. Department of Health and Human Ser-
vices, define moderate drinking as no more than
two standard drinks per day for men, and no more
than one per day for women and people sixty-five
years of age and older. A standard drink is 0.5
ounces of alcohol, equivalent to 12 ounces of beer,
5 ounces of wine, or 1.5 ounces of 80-proof dis-
tilled spirits. These guidelines suggest that moder-
ate or low alcohol use is linked to a reduced risk for
the occurrence of negative alcohol consequences.
For others, however, abstaining from all alcohol
consumption is the safest thing to do. Groups who
should avoid all alcohol use include pregnant
women, children and adolescents, those planning
to drive or participate in other activities requiring
alertness, people who cannot maintain moderate
alcohol use, and those who are using over-the-
counter or prescription medicines that interact
with alcohol.

Another way to understand drinking prob-
lems is to examine definitions of alcohol misuse.
The World Health Organization (WHO) defines
alcohol misuse as alcohol use that places people at
risk for problems, including “at-risk use,” “clinical
alcohol abuse,” and “dependence.” At-risk alcohol
use is the consumption of alcohol in a way that is
not consistent with legal or medical guidelines,
and it is likely to present risks of acute or chronic
health or social problems for the user or others.
Examples include underage drinking; drinking by
individuals with a family history of alcoholism or
problem drinking; or drinking if one has a medical
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condition that could be worsened by drinking,
such as a stomach ulcer or liver disease. Clinical
alcohol abuse is a more serious type of misuse that
results in one or more recurrent, adverse conse-
quences, such as failure to fulfill important obliga-
tions or the repeated use of alcohol in physically
dangerous situations. Alcohol dependence is the
most severe type of alcohol misuse and involves a
chronic disorder characterized by three or more
symptoms within a twelve-month period. These
symptoms include alcohol tolerance, withdrawal,
loss of control, and continued use despite knowl-
edge of having a physical or psychological problem.

Negative consequences resulting from alcohol
use are estimated to affect more than 10 percent of
the U.S. population, with many of these individu-
als going undetected. A number of brief screening
tools are available to help detect possible alcohol
problems. One of the most widely used among
these is the four-item CAGE questionnaire, which
derives its name from the following four self-
administrated questions:

1. Have you ever felt you should CGut down
on your drinking?

2. Have people Annoyed you by criticizing
your drinking?

3. Have you ever felt bad or Guilty about
your drinking?

4. Have you ever had a drink first thing in
the morning to steady your nerves or to
get rid of a hangover (Eye-opener)?

Answering “yes” to as few as one or two items on
the CAGE questionnaire may indicate a drinking
problem.

PREVALENCE

In the United States, 44 percent of adults eighteen
years of age and older are current drinkers, con-
suming at least twelve drinks in the last year.
Meanwhile, 7.4 percent, or approximately 14 mil-
lion Americans, experience alcohol abuse or alco-
hol dependence. Heavy episodic or binge drinking
has remained at the same approximate level of 16
percent for all adults since 1988, with the highest
rate, 32 percent, among young adults ages eight-
een to twenty-five. Over one-half of adults report
having a close family member who has experi-
enced alcoholism.

As few as 5 percent of the heaviest drinkers
consume as much as 42 percent of the alcohol
drunk in the United States, and 20 percent of
drinkers account for nearly 90 percent of the
alcohol consumed. The bulk of the alcohol drunk
in the United States, therefore, is consumed by a
relatively small population of very heavy drinkers.

Alcohol is also the drug most frequently used
by children and adolescents. In 1999, over half
(562%) of eighth graders (14-year-olds) and 80 per-
cent of twelfth graders (18-year-olds) reported hav-
ing used alcohol at least once. More problematic
drinking occurs in 15 percent of eighth graders
and 31 percent of twelfth graders, who reported
binge drinking (consuming five or more drinks in
a row) in the previous two weeks. Of American
high school adolescents, over half (51%) currently
drink alcohol. In 1999, one in three high school
students reported heavy episodic drinking of five
or more drinks on at least one occasion during the
previous thirty days. The prevalence of heavy drink-
ing commonly increases through adolescence into
early adulthood.

HEALTH OUTCOMES

Alcohol use has health and social consequences
for those who drink, for those around them, and
for the nation as a whole. Approximately 100,000
deaths each year are attributed to alcohol use,
making it the third leading cause of preventable
mortality in the United States. Worldwide, 750,000
deaths are attributed to alcohol use each year.
Alcohol-related deaths occur from cancer, cirrho-
sis of the liver, pancreatitis, motor-vehicle crashes,
falls, drowning, suicide, and homicide. Alcohol
affects nearly every system in the body, and con-
tributes to a range of medical problems, including
altered immune system functioning, bone disease,
hypertension, stroke, cardiovascular disease, re-
duced cognitive functioning, fetal abnormalities,
traumatic injury, depression, gastrointestinal dis-
orders, and cancers of the neck, head, stomach,
pancreas, colon, breast, and prostate. Alcohol also
produces significant social problems, including
domestic violence, child abuse, marital and family
disruption, violent crime, motor-vehicle crashes,
worksite productivity losses, absenteeism, and low-
ered school achievement. The estimated cost of
alcohol misuse in the United States in 1998 was
nearly $185 billion.
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Young people are particularly vulnerable to
acute alcohol effects due to their lower tolerance
to alcohol, their lack of experience with drinking,
and drinking patterns that often include heavy
episodic drinking in high-risk situations, such as
during driving and sexual encounters. Leading
causes of mortality and morbidity among youths
include alcohol-related motor-vehicle injuries, homi-
cide, and suicide. Alcohol use among young peo-
ple is associated with reduced scholastic achieve-
ment, increased delinquency, and the development
of psychiatric problems later in life. Alcohol has
also been found to precede other illicit drug use,
thereby serving as a “gateway” to other drug con-
sumption, including marijuana and cocaine use.

Women and the elderly are also at greater risk
for experiencing alcohol harm because of their
lower levels of body water, meaning that smaller
amounts of alcohol result in higher levels of intoxi-
cation than in younger men. Drinking during preg-
nancy has been linked to higher rates of miscar-
riage, stillbirth, and premature births, and fetal
alcohol syndrome—a set of birth defects caused by
maternal consumption of alcohol during preg-
nancy. For the elderly, drinking even modest
amounts of alcohol may cause considerable prob-
lems due to chronic illness, interactions with medi-
cations, and grief and loneliness from the death of
loved ones.

At the same time, moderate to low levels of
alcohol consumption have been linked to a lower
risk for heart disease and stroke. These positive
effects appear to be confined primarily, however,
to middle-aged and older individuals in industrial-
ized countries with high rates of cardiovascular
diseases. Individuals and populations must weigh
the risks and benefits of drinking to themselves
and others, including such factors as the situations
under which drinking is to take place and the
amount likely to be consumed, to determine the
net results of drinking.

SOLUTIONS

The burden of alcohol misuse is measured in a
number of ways, including the prevalence and
incidence of deaths, injuries, and illnesses attrib-
uted to alcohol; hospitalization rates; potential
years of life lost to alcohol misuse; and quality of
life indicators. Vast resources are expended each
year in the United States to address the health and

social problems resulting from alcohol misuse.
Because no single solution can reduce all alcohol-
related harm to individuals and populations, a
comprehensive approach using a range of strate-
gies that address the multiple causes and dimen-
sions of alcohol problems is needed. These strate-
gies should include educational approaches—such
as public health education and awareness pro-
grams, including school, family, and communi-
ty-based prevention programs; environmental
approaches—such as controls on the price and
availability of alcohol, minimum age for purchase
of alcohol, legislative measures to curb driving
under the influence of alcohol, and restrictions on
the promotion, marketing, and advertising of alco-
hol; and health care efforts—such as primary health
care screening, advice by health care providers,
preventive services, and effective treatment using
psychological and pharmacological approaches.

For more information about alcohol use among
individuals and populations, its relation to health
and social problems, or how to reduce alcohol risk,
contact the following:

- National Institute on Alcohol Abuse and
Alcoholism (NIAAA), Scientific Commu-
nications Branch, (301) 443-3860, or
online at http://www.niaaa.nih.gov.

+ Substance Abuse and Mental Health Ser-
vices Administration, National Clearing-
house for Alcohol and Drug Information,
(800) 729-6686, or online at http:/www.
health.org.

+ National Council on Alcoholism and Drug
Dependence, (800) NCA-CALL, or online
at http://www.ncadd.org.

* Healthy People 2010, Objectives on Sub-
stance Abuse, (800) 336-4797, or online
at http://www.health.gov/healthypeople.

+ World Health Organization, Health Com-
munication and Public Relations, 41 22/
791/2543, or online at http://www.
who.ch/.

CHupLey E. WErcH
(sEE ALso: Addiction and Habituation; Center for

Substance Abuse Prevention; Drug Abuse Resistance
Education [DARE]; Substance Abuse, Definition of)
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ALCOHOLISM

See Alcohol Use and Abuse

ALMA-ATA DECLARATION

The International Conference on Primary Health
Care was convened in Alma-Ata, Kazakhstan, in
1978, and was attended by virtually all the member
nations of the World Health Organization (WHO)
and UNICEF. The Alma-Ata Declaration of 1978
emerged as a major milestone of the twentieth
century in the field of public health, and it identi-
fied primary health care (PHC) as the key to the
attainment of the goal of Health for All (HFA).
Following are excerpts from the declaration:

1. The Conference strongly reaffirms that
health, which is a state of complete
physical, mental, and social well-being, and
not merely the absence of disease or
infirmity, is a fundamental human right
and that the attainment of the highest
possible level of health is a most impor-
tant world-wide social goal whose realiza-
tion requires the action of many other
social and economic sectors in addition to
the health sector.

2. The existing gross inequality in the health
status of the people, particularly between
developed and developing countries as
well as within countries, is politically,
socially, and economically unacceptable
and is, therefore, of common concern to
all countries.

4. The people have a right and duty to
participate individually and collectively in
the planning and implementation of their
health care.

6. Primary health care is essential health care
based on practical, scientifically sound,
and socially acceptable methods and tech-
nology made universally accessible to
individuals and families in the community
through their full participation and at a
cost that the community and country can
afford to maintain at every stage of their
development in the spirit of self-reliance
and self-determination. It forms an inte-
gral part both of the country’s health
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system, of which it is the central function
and main focus, and of the overall social
and economic development of the com-
munity. It is the first level of contact of
individuals, the family, and community
with the national health system bringing
health care as close as possible to where
people live and work, and constitutes the
first elements of a continuing health care
process.

10. An acceptable level of health for all the
people of the world by the year 2000 can
be attained through a fuller and better use
of the world’s resources, a considerable
part of which is now spent on armaments
and military conflicts. A genuine policy of
independence, peace, détente, and disar-
mament could and should release addi-
tional resources that could well be devoted
to peaceful aims and in particular to the
acceleration of social and economic devel-
opment of which primary health care, as
an essential part, should be allotted its
proper share.

TWENTIETH-ANNIVERSARY MEETING
IN ALMATY

In the ensuing years, several United Nations agen-
cies and conferences have formulated strategies
for human development stressing equity, the well-
being of populations, and the alleviation of suffer-
ing and ill health.

In 1998, an International Meeting on Primary
Health Care, held in Almaty, Kazakhstan (same
city, changed name) recognized the historical sig-
nificance of the 1978 conference and the Declara-
tion of Alma-Ata. It is useful to quote some of the
reflections of leaders in the health sector with
respect to the twentieth-anniversary meeting in
Almaty on their reflections on Alma-Ata.

« Dr. Gro Harlem Brundtland, Director General
of WHO: “Health for All is a message to
all stakeholders. Considering the forces
shaping the world, with both progress in
health and growing inequalities, there is a
place for ‘a new universalism’ in health:
with universal access to quality care as
the bedrock principle. Commitment to
primary health care, still a crucial part of

the health sector twenty years after Alma-
Ata. Reduce disparity between the out-
comes of poor and those better off,
anchored in equity and solidarity.”

« Dr. Halfdan Mahler, Director General Emeri-
tus of WHO: “Health is not a commodity
that is given. It must be generated from
within. Health action should not be
imposed from the outside, foreign to the
people; it must be a response of the
communities to problems they perceive,
supported by an adequate infrastructure.
This is the essence of the filtering
inwards process of primary health care.”

« Dr. Jo E. Asvall, Regional Director Emeritus,
European Office of WHO: “The European
Health for All Policy—Health 21—takes
the PHC issue more seriously than ever
before. Health 21 goes deeper into
discussions of how PHC in our pluralistic
societies at the end of the twenty-first
century needs to be designed to embrace
all the major components of lifestyles,
environment, and health care issues.”

« Dr. Carl Taylor, Professor Emeritus, Johns
Hopkins University: “New understanding
of growing social pressures and rapidly
growing impatience of deprived mil-
lions around the world make this a
critical time to promote community-
based primary health care and social
mobilization—goals which have recently
been given special priority by UNICEF.”

At the twentieth-anniversary meeting in Almaty,
those present recognized that the principles and
actions that characterize PHC at a global level
include the strengthening of equity, health gain,
quality of care, gender sensitivity, acceptability,
participation, cost-effectiveness, and other HFA
values.

PRIMARY HEALTH CARE IN RURAL HAITI

Given the global importance of primary health
care on the one hand, and the need to adapt it to
the specific concerns of local populations on the
other, it is instructive to look at a case study that
illustrates some of its essential dimensions.
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The Hospital Albert Schweitzer (HAS) in the
Artibonite Valley of rural Haiti was founded in
1952 as a private, not-for-profit organization. The
HAS programs evolved from being mainly hospi-
tal based—serving those who could reach the
institution—to recognizing the importance of pri-
mary health care that can reach every person in the
population. This is accomplished through pro-
grams organized around three levels of health
care: (1) home visiting by local health workers
trained in fundamental disease-prevention and
health-promotion programs; (2) health centers
within reach of every community, where local
health workers can provide curative and preven-
tive care; and (3) hospital care, which serves as a
back-up for all peripheral services and can provide
advanced curative care as needed.

While there are modest financial charges for
care, no one is denied care because of cost. The
programs are built on extensive discussions and
interactions with community people as well as with
the government of Haiti. A health information
system provides data that directs care toward all in
the population, with particular concern for those
who may be in special need, such as people who
live in remote mountain areas. Responding to
differential needs is an example of the pursuit of
equity. Continuous interactions with government
are oriented toward sharing knowledge and meth-
ods so as to benefit the larger population of Haiti.

The Declaration of Alma-Ata was a founda-
tional event in the modern history of public health.
While not all of its goals have been achieved,
and the changing international health and de-
velopment sector have called for adaptations of
the PHC concept, there is no doubting the im-
portance of Alma-Ata and its contributions through
the concepts of Health for All and primary
health care.

Joun H. Bryant
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ALTERNATIVE,
COMPLEMENTARY, AND
INTEGRATIVE MEDICINE

CONVENTIONAL MEDICINE AND
PUBLIC HEALTH

Traditionally, public health relies extensively on
conventional (allopathic) medicine in its mission
to prevent and treat disease. It accepts reductionistic
methods to identify the origin of illness at the
cellular and subcellular level, and then applies
these principles in assessing and addressing risk
factors in populations. This results in a three-
tiered approach to the delivery of public health
services: (1) primary prevention, which involves
efforts to reduce exposure to risk factors for injury
and illness; (2) secondary prevention, which in-
volves the identification and control of disease in
its early stages; and (3) tertiary prevention, which
attempts to control the impact of existing illness
and injury through prolonged treatment and reha-
bilitative services.

Paralleling the growth of technology-based
medicine (and its effectiveness), however, has been a
simultaneous rise in chronic illnesses that are re-
sistant to current treatment modalities and very
costly to society. Leading causes of morbidity in
the early 1900s, such as trauma and infectious
disease, have been supplanted by chronic condi-
tions such as cancer, heart disease, and HIV (hu-
man immunodeficiency virus) infection. This re-
quires the development of a new model of health
care that is multidimensional and that recognizes
all factors influencing health and illness. At a
public health level, multidimensional problems
require multidimensional interventions, which is
the basis of the integrative medical approach.

COMPLEMENTARY AND
ALTERNATIVE MEDICINE

In 1948, the World Health Organization (WHO)
defined health as “a complete state of physical,
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mental, and social well-being and not merely the
absence of disease or infirmity.” The public in-
creasingly embraces “holistic” medicine when seek-
ing treatment for chronic medical conditions. This
philosophical shift has led to a sharp increase in
the use of complementary and alternative medi-
cine (CAM), defined as modalities (e.g., acupunc-
ture, herbal therapy, massage therapy), employed
in place of, or as adjuncts to, conventional medical
therapies. Surveys reveal that almost half of the
U.S. population turns to such modalities, with
acceptance and use of CAM expanding during the
1990s. Studies showing that CAM use tends to be
higher among patients with diseases (e.g., cancer,
arthritis), that are often inadequately treated by
conventional approaches may suggest an inherent
dissatisfaction with Western medicine. Research
suggests, however, that the public is actually turn-
ing to CAM because its doctrines parallel their
own personal values and belief systems. For exam-
ple, patients want physicians who regard them
as whole persons—minds and spirits as well as
bodies—and who believe in the healing power of
nature. In fact, although CAM therapies are very
diverse, ranging from well-established cultural tra-
ditions (e.g., Chinese traditional medicine) to qua-
si-allopathic modalities marginally supported by
current science (e.g., chelation therapy), most share
common underlying philosophies. These include
a belief in the interconnectedness of mind and
body and respect for the innate mechanisms of
healing.

INTEGRATIVE MEDICINE

Practioners of conventional medicine are justi-
fiably proud of the achievements of their
profession—most notably the diagnostic, pharma-
cological, and surgical advances of the twentieth
century. Total reliance on such technologies, how-
ever, has led to the dismissal of CAM modalities as
archaic or ineffective. The result has been increas-
ing divisiveness between proponents and oppo-
nents of unconventional therapies.

The descriptive phrase “integrative medicine,”
coined in the late twentieth century, characterizes
anew model of health care rooted both in conven-
tional and alternative medicine. In the broadest
sense, integrative medicine employs modalities
drawn from all medical therapeutic paradigms,

providing patients with individualized treatment
plans optimized for their specific clinical situa-
tions. The underlying philosophy recognizes and
relies upon the innate healing capacity of the
human body and emphasizes the importance of
the relationship between practitioner and patient
in fostering this capacity.

While incorporating aspects of both conven-
tional medicine and CAM, integrative medicine
does not uncritically accept either without evi-
dence of validity and efficacy. Additionally, in
weighing both the benefits and risks inherent to
any therapy, regardless of its origin, the integrative
practitioner initially selects the least invasive, least
toxic, and least costly interventions appropriate to
the situation.

A cornerstone of the integrative model is the
assertion that health and healing optimally occur
when all factors that influence the organism are
addressed. To quote Sir William Osler (1849-1919),
“Itis more important to know what sort of patient
has a disease than what sort of disease a patient
has.” Therefore, although a patient presents spe-
cific symptoms, the integrative practitioner in-
quires into all lifestyle, psychosocial, and spiritual
influences affecting quality of life. The ensuing
treatment plan includes recommendations such as
dietary change, increase in physical activity, and
stress reduction in addition to any specific thera-
pies. Positive coping skills such as biofeedback,
yoga, prayer, meditation, and community involve-
ment are promoted.

Although the breadth and depth of CAM is
beyond the scope of this chapter, a few of the
more recognized and researched modalities are
listed below:

1. Acupuncture: The insertion of thin, stain-
less steel needles into the skin at specific
locations (channels or acupoints) to affect
the flow of Qi (energy) in the body.
Releasing blockages of energy flow facili-
tates symptom relief and healing of illness.

2. Homeopathy: Developed in Germany in the
eighteenth century, homeopathic remedies
are created from plant, animal, or mineral
products diluted thousands-fold in water
or alcohol. Based on the theory of “like
cures like,” the remedies are used to treat
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illnesses whose symptoms might be elic-
ited by administration of the full-strength
product.

3. Massage therapy: A wide variety of physical
manipulative techniques designed to pro-
mote relaxation, thereby treating condi-
tions exacerbated by tension such as
headaches, insomnia, and post-surgical
trauma.

4. Naturopathic medicine: Although similar
to allopathic medicine in diagnostic tech-
niques, naturopathic physicians avoid
drugs, major surgery, and cutting-edge
technology and instead rely on treatment
approaches designed to strengthen the
body’s own healing capabilities.

5. Prayer and spirituality: Often considered
“alternative” by conventional medical stan-
dards, prayer and spirituality help patients
maintain a sense of purpose, meaning,
and hope in the face of pain, suffering,
and uncertainty through relationship with
one’s own God or supreme being.

6. Chinese traditional medicine: Utilizing meth-
ods such as herbal remedies, acupuncture,
diet, meditation, and exercises such as
qigong and tai chi, CTM seeks to achieve
overall balance of health in preventing as
well as treating illness.

Fundamental to the integrative model is the
therapeutic relationship between the patient and
doctor. Practitioners recognize that they are not
the source of healing, but the means by which
patients discover, or rediscover, their innate ca-
pacity to regain health. Therapeutic modalities,
whether conventional or alternative, are simply
adjuncts to this process; patients must take respon-
sibility for their own health and well-being. To this
end, each therapeutic decision is the result of a
consideration of all appropriate modalities, whether
conventional or CAM. Patients are thus active
partners in choosing therapies consistent with their
values and philosophical beliefs.

INTEGRATIVE MEDICINE AND THE
FUTURE OF HEALTH CARE

No one denies the existence of a crisis in the
delivery and financing of health care. The arrange-
ment of unregulated fee-for-service practices, re-
imbursement through managed care, and costly

defensive medicine has complicated rather than
alleviated the burden of escalating chronic illness
associated with an aging population. The ensuing
national debate has focused upon repair of this
system, rather than the creation of a new design.

An integrative approach to public health rede-
fines the ideology of the system rather than at-
tempting to repair the current model. It looks to
equitable and universal access to health mainte-
nance services, and focuses on disease prevention
as well as on current treatments, which may not
always be effective. Decisions regarding the provi-
sion of health care therefore do not simply origi-
nate from within the medical and reimbursement
sectors, but become a social contract among indi-
viduals, providers, hospitals, academic institutions,
corporations, communities, and governmental
agencies. Individuals become accountable for the
impact their behavioral choices have upon the
community as well as on their own personal well-
being. Health care providers and hospitals work to
prevent illness as well as treat it, emphasizing
accountability to the individual and the commu-
nity over financial profit. Academic institutions
develop programs that promote the synergistic
training of students of medicine, nursing, phar-
macy, and others involved in patient care. Corpo-
rations recognize the overall value of healthy em-
ployees and invest in individual and organized
wellness programs. Communities acknowledge that
health in not only the result of good medical care,
but also of adequate housing, sanitation, and edu-
cation. Finally, government serves as a safety net,
ensuring access to medical care when all other
resources fail, as well as enacting and enforcing
legislation designed to protect both the individual
and the health care system. Thus, the concept of
integrative medicine encompasses not only the
health of the individual, but of society as a whole.

‘WiLLiaMm BeEnpA
ANDREW WEIL
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ALZHEIMER’S DISEASE

Alzheimer’s disease is a neurodegenerative disor-
der characterized by loss of memory along with
other cognitive changes, including aphasia (lan-
guage impairment), apraxia (difficulty carrying
out motor activities despite intact motor func-
tion), and agnosia (difficulty recognizing or identi-
fying objects despite intact sensory function). There
is a significant impairment in social and occupa-
tional functioning, as well as a behavioral distur-
bance commonly occurring in the disorder that
may include apathy, loss of interest in daily ac-
tivities, delusions, hallucinations, preservation,
disinhibition, and depression. The cognitive, func-
tional, and behavioral components have different
manifestations at different stages of the disease,
and the course of the disease is characterized by
gradual onset and continuing cognitive decline.

The functional change is generally hierarchi-
cal, beginning with changes in instrumental activi-
ties of daily living (using the telephone, shopping,
food preparation, housekeeping, accessing trans-
portation, taking medications, handling finances)

and later affecting the basic activities of daily living
(toiletting, feeding, dressing, grooming, physical
ambulation, and bathing). The onset of the disor-
der is insidious, and the disease progresses over
ten to twenty years. In the early stages the individ-
ual may require supervision or assistance for activi-
ties such as managing finances and shopping. In
the later stages, 24-hour help may be required.
Social skills are often preserved until the later
stages, and individuals may be very impaired or be
at significant risk before the disease is recognized.

CAUSES

The cause of Alzheimer’s disease is not under-
stood completely. Age is the biggest risk factor,
but other risk factors may be involved, including a
low level of education and significant head injury.
A family history of the disease also increases the
risk. With familial Alzheimer’s the inheritance is
autosomal dominant, and chromosomes 1, 14, 19,
and 21 have been identified as important in the
inheritance. It appears that individuals with the
gene apolipoprotein E4 have an increased risk,
while the genes apoE2 and apoE3 may have a
protective function. ApokE status, however, is not
considered a part of predictive testing and apoE4
is not considered a cause of the disease. The
genetics of Alzheimer’s disease suggest a heteroge-
neous disorder, and several other genes are being
investigated.

Alzheimer’s disease is the most common type
of dementia in older people. Prevalence estimates
of dementia in Canada suggest that 8 percent of all
Canadians age 65 and over have some type of
dementia. Of these, 5.1 percent have Alzheimer’s
disease. In the larger population, rate for Alzhei-
mer’s disease was 1 percent in the 65 to 74 age
group and 26 percent in those over 85 years. For
all types of dementia the rates were 2.4 percent
and 34.5 percent respectively. These rates are
comparable to those found in incidence studies
conducted in New York.

DIAGNOSIS AND TREATMENT

The diagnosis of Alzheimer’s disease is made by
taking a history documenting the changes in ca-
pacity compared with previous abilities. It is usu-
ally necessary to obtain collateral information from
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a close relative or friend in order to ascertain
changes, particularly in the early stages of the
disorder. An individual’s general medical and sur-
gical histories also need to be reviewed, including
neurological and psychiatric histories. A complete
physical examination, including a neurological ex-
amination, is imperative, along with a mental sta-
tus screening test and blood work. A computed
tomographic scan of the head may be helpful in
some cases, particularly in patients under sixty
years of age, or when there is rapid unexplained
decline in cognition or function, a duration of
dementia of less than two years, recent and signifi-
cant head trauma, unexplained neurologic symp-
toms such as new onset of severe headache or
seizures, and in various other instances. Other
radiologic evaluations may be done, as well as
certain specialized evaluations not usually part of
routine clinical practice, including functional MRI
and proton emission tomography (PET).

Management of Alzheimer’s disease includes
attention to specific problems such as safety, driv-
ing capacity, medication compliance, managing
finances, and nutrition. Assistance by family mem-
bers, friends, and professional persons such as
lawyers and accountants can be very helpful, as can
access to support services such as adult day centers
and local Alzheimer’s support groups. Identifying
and specifically treating depression, agitation, and
sleeplessness with medication and environmental
modification is also important.

Judicious use of certain drugs to treat various
symptoms of the disease can be undertaken as
appropriate. These often include cholinesterase
inhibitors such as donepezil, revistigmin, and
taccine. In addition, some individuals advocate up
to 2000 IU of vitamin E per day, gingko biloba, and
other compounds. These therapies tend to pro-
vide symptomatic treatment and potential stabili-
zation of the disorder for a period of time. Future
therapies may include biomedical engineering for
beta amyloid protein and immunization.

A diagnosis of Alzheimer’s disease can be
confirmed only with a brain biopsy, or through
microscopical study of the brain after death. The
typical lesions found include neurofibrillary tan-
gles, senile (amyloid) plaques, and neuritic plaques.
The latter is composed of a central core of homo-
geneous material, primarily beta amyloid, and a

reactive outer zone with fibrillary and cellular
material. Tau protein is the main constituent of
the paired helical filaments of the neurofibrillary
tangles. Other constituents include ubiquitin, a
widely distributed protein. Attempts to standard-
ize neuropathological diagnosis of Alzheimer’s dis-
ease have been undertaken by Zaben Khachaturian
and by the Consortium to Establish a Registry for
Alzheimer’s Disease (CERAD).

Diagnosis can be confusing because there are
other disorders that cause dementia, including
multiple strokes, Pick disease, Lewy body dementia,
and disorders associated with other neurodegenera-
tive diseases such as progressive palsy (PSP),
Parkinson’s disease, and Huntington’s disease. Dif-
ferential diagnosis is therefore an important
consideration.

As with many diseases, a number of ethical
and legal issues are raised when dealing with those
afflicted with Alzheimer’s disease. These issues
revolve around questions of daily living, such as
whether it is safe for an individual to drive, to
continue to live at home, and to handle financial
responsibilities; and around scientific questions,
particularly how cognitively impaired persons can
take part in research programs. Disclosing the
diagnosis of Alzheimer’s disease to family mem-
bers and others also causes concerns. Disclosure
of the diagnosis should include a discussion of
prognosis, advance planning, treatment options,
support groups, and future plans.

B. LynN BEATTIE
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AMBIENT AIR QUALITY (AIR
POLLUTION)

Human exposures to airborne chemicals vary widely
among inhalation microenvironment categories,
which include workplaces, residences, outdoor
ambient air, transportation, recreation areas, and
public spaces. There are also wide variations in
exposure within each category, depending on the
number and strength of the sources of the air-
borne chemicals, the volume and mixing charac-
teristics of the air within the defined microenvi-
ronment, the rate of air exchange between indoor
and outdoor air, and the rate of loss to surfaces
within the microenvironment.

Exposures to airborne chemicals in the work-
place are extremely variable in terms of composi-
tion and concentration, depending on the materi-
als being handled, the process design and operation,
the kinds and degree of engineering controls ap-
plied to minimize releases to the air, work prac-
tices followed, and personal protection provided.
Airborne chemicals in residential microenviron-
ments are attributable to their presence in the air
infiltrating from out of doors and to their release
from indoor sources, such as unvented cooking
stoves and space heaters, cigarettes, and consumer
products, including volatile emissions from wall-
board, textiles, carpets, and other materials. Indoor

sources can release nitrogen dioxide (NO,), fine
particle mass (FPM), and formaldehyde (HCHO)
to such an extent that indoor concentrations for
these chemicals can be much higher than those in
ambient outdoor air.

For pollutants having National Ambient Air
Quality Standards (NAAQS), such as particulate
matter, NO, , carbon monoxide (CO), ozone (O,),
lead (PB), and sulfur dioxide (SO,), there is an
extensive network of fixed-site monitors, generally
on rooftops. Although these devices generate large
volumes of data, the concentrations at these sites
may differ substantially from the concentrations
that people breathe, especially for tailpipe pollu-
tants such as carbon monoxide.

Transportation sources represent a significant
source of exposures. Many people spend up to
three hours each day in autos or buses as they go to
work, to school, or shopping. Inhalation expo-
sures to CO in vehicles and garages can repre-
sent a significant fraction of total CO exposures.
Recreational exposure while exercising may also
be important to total daily exposure because the
increased respiratory ventilation associated with
exercise can produce much more than propor-
tional increases in delivered dose and functional
responses.

Current concern regarding community air qual-
ity, is focused on particulate matter (PM) and
ozone. A broad variety of processes produce sus-
pended particulate matter (PM) in the ambient air
in which we live and breathe, and there are statisti-
cally significant associations between the concen-
trations of airborne PM and the rates of mortality
and morbidity in human populations. The PM
concentrations have almost always been expressed
in terms of mass. Also, in studies that reported on
associations between health effects and more than
one mass concentration, the strength of the asso-
ciation generally improves as one goes from total
suspended particulate matter (TSP) to thoracic
particulate matter (PM10 microns or less in aero-
dynamic diameter [PM10]), to fine particulate mat-
ter (PM2.5 microns or less in aerodynamic diame-
ter [PM2.5]).

MorToN LipPMANN

(SeE ALso: Airborne Particles; Carbon Monoxide,
Clean Air Act; Hazardous Air Pollutants; Inhalable
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Particles [Sulfates]; Lead; National Ambient Air
Quality Standards; Smog [Air Pollution]; Sulfur-
Containing Air Pollutants [Particulates]; Total
Suspended Particles [TSP])
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AMBIENT WATER QUALITY

Water is a major pathway by which humans and all
life-forms can be exposed to chemicals and patho-
gens. Several different sources of water pollution
exist. “Point source” and “nonpoint source” are
terms used to describe two such routes of entry.

Point-source pollutants, the most common
violators of water quality standards, enter water-
ways at well-defined locations, such as a pipe or
sewer outflow. These discharges are even and
continuous. Industrial factories, sewage treatment
plants, and storm-sewer outflows are common
point sources of water pollution. A reduction of
point-source pollutants has been accomplished
during recent decades, because the products of
these sources are easy to find and treat.

Unlike point sources, which have distinct en-
tries, nonpoint-source pollutants run off or seep
into waterways from broad areas of land. Nonpoint
sources are the largest contributors to water pollu-
tion. It is estimated that 98 percent of bacterial
contaminants and 73 percent of biological oxygen
demand are due to nonpoint sources. Various
human land-use practices cause nonpoint-source
pollution, including agriculture, construction ac-
tivities, urban street runoff, acid mine drainage,
and fallout of airborne pollutants.

Agriculture is the main source of water pollu-
tion in the United States and is estimated to de-
crease the quality of 50 to 70 percent of U.S.
surface waters. Soil is the main contaminant from
farmland runoff. Soil increases the turbidity of
water, which impacts agricultural productivity and

damages aquatic life. Chemical fertilizers and pes-
ticides are also detrimental to water quality since
they can promote algal growth or destroy fish.
Buffer zones (e.g., planting vegetation along wa-
terways) can prevent runoff from farmlands.

Runoff from construction sites contributes
the greatest amount of sediments. Approximately
5 percent of the United States’ surface waters are
affected by these contaminants. Mitigation strate-
gies include mulches, vegetation, retention basins
to detain runoff water and allow settlement of
suspended sediments, and maintaining existing
trees and shrubs.

Storms add large amounts of sediment and
other pollutants into local waterways in urban
areas. Urban runoff is the main contributor of oil
to surface water. Frequent street cleaning, litter
control, adding more vegetation and plants along
waterways, and limited applications of salt and
sand can reduce urban street runoff.

Byproducts of coal mining and mine drainage
can also cause adverse effects when they enter
bodies of water. Naturally occurring iron pyrite
produces iron hydroxide and sulfuric acid. Iron
hydroxide covers the bottom of streams and thus
destroys life at the bottom. Sulfuric acid increases
the acidity of water and destroys any species which
cannot survive in such an environment. The low-
ered pH also causes certain metals to leach from
soil and rocks and enter streams. Recent efforts
such as regrading and revegetation have proven
effective in counteracting the effects of acid mine
drainage. Sealing openings to abandoned under-
ground mines and creating engineered wetlands
have also had positive results.

Airborne pollutant fallout is the leading source
of PCBs and hydrocarbons in the oceans and
waterways. Increasing the land’s capacity to retain
water and decreasing the overall amount of air-
borne pollutants and the amount of pollutants are
two important ways of addressing water pollution
from nonpoint sources.

Mark G. Rosson

(sEE ALso: Acid Rain; Clean Water Act; Ecosystems;
Pollution; Sewage System; Wastewater Treatment;
Waterborne Diseases; Water Quality; Water Reuse;
Water Treatment)
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AMENORRHEA

See Menstrual Cycle

AMERICAN ASSOCIATION OF
PUBLIC HEALTH DENTISTRY

The American Association of Public Health Den-
tistry (AAPHD) is the largest dental public health
organization in the world. Since its founding in
1937, the AAPHD has provided leadership in im-
proving the oral health of the public through the
discipline of public health dentistry.

The American Board of Dental Public Health
defines dental public health as:

The science and art of preventing and
controlling dental diseases and promoting
dental health through organized community
efforts. It is that form of dental practice which
serves the community as a patient rather than
the individual. It is concerned with the dental
health education of the public, with applied
research, and with the administration of group
dental care programs as well as the prevention
and control of dental diseases on a community
basis.

The purpose of the AAPHD is to improve the
oral health of the public through education and
leadership based on the principles of dental public
health. The AAPHD had over 900 members in the
year 2000, including dentists, dental hygienists,
health educators, clinicians, researchers, adminis-
trators, and academicians. Approximately 10 per-
cent of members reside outside the United States.
As the sponsoring organization for the American
Board of Dental Public Health (ABDPH), the
AAPHD seeks to develop the knowledge base of
dental public health and to maintain competency
in the practice of dental public health.

The AAPHD is publisher of the internation-
ally recognized Journal of Public Health Dentistry,
and of the Communiqué newsletter. The associa-
tion’s annual meeting, now held jointly with the
Association of State and Territorial Dental Direc-
tors, draws approximately 350 participants.

JaMEs W. TOOTHAKER

(SEE ALsO: Association of State and Territorial
Dental Directors; Community Dental Preventive
Programs; Oral Health)

AMERICAN ASSOCIATION OF
PUBLIC HEALTH PHYSICIANS

The American Association of Public Health Physi-
cians (AAPHP) was founded in 1954 as an organi-
zation of physician-directors of state and local
health departments. Its initial purpose was to serve
as the voice of these physicians and bring their
concerns to the attention of the American Medical
Association (AMA), the American College of Pre-
ventive Medicine (ACPM), other public health
organizations, the news media, government agen-
cies, and the general public. The term “public
health physician” is defined by AAPHP as a physi-
cian interested in the pursuit of group or commu-
nity health goals. Group members are primarily
public health physicians that are Board Certified
in public health or preventive medicine. How-
ever, such certification is not a prerequisite for
membership.

The AAPHP has maintained its mission as an
advocate for public health issues and services, and
for improved education and scholarship. In com-
parison to other public health and physician or-
ganizations, the AAPHP focuses on tobacco con-
trol, injury prevention, public health surveillance,
and job market issues, in addition to a wide range
of other policy concerns. The AAPHP also offers a
more substantial opportunity for rank and file
members to participate directly in national public
health and prevention-related policy deliberations.
Over 80 percent of the AAPHP’s 200 members are
also members of the AMA, the ACPM, the Ameri-
can Public Health Association (APHA), and other
public health and physician-related organizations.

During the early 1990s, the AAPHP broad-
ened its mission and scope to serve as the voice of
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public health physicians in public and private set-
tings, academia, and private medical practice. It
also developed an advocacy role on behalf of
public health and preventive medicine physicians,
wherever they are employed, in response to changes
in the public health physician job market. This
advocacy is intended to create an environment in
which physicians contemplating a career in public
health can anticipate a range of job opportunities
that offer both stability of employment and porta-
bility of retirement benefits.

The Board of Directors meets ten times per
year, by conference telephone call, and the Gen-
eral Membership meets twice a year—in the spring
at the annual Prevention meeting, and in the fall at
the annual meeting of the American Public Health
Association. AAHP publishes a Bulletin, by both
mail and e-mail, four to six times per year, and
hosts an Internet site.

JoEL NrrzriN

(seE ALso: American Medical Association; American
Public Health Association; Preventive Medicine)
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AMERICAN ASSOCIATION OF
RETIRED PERSONS

See AARP

AMERICAN CANCER SOCIETY

The American Cancer Society (ACS) is a nation-
wide community-based health organization dedi-
cated to eliminating cancer as a major health
problem. Established in 1913 by a handful of
physicians and business people in New York City,
the ACS has grown into one of the world’s largest
voluntary health organizations. It has a staff of
6,000, over 2 million volunteers, and receives fi-
nancial donations from over 10 million people
annually. With assets of over $1 billion and an
income of approximately $700 million per year,
the society has established ambitious goals for

controlling cancer incidence and mortality and
improving the quality of life for survivors and their
families.

While the ACS is recognized for its unique
research programs, which have provided critical
support for thirty Nobel laureates, it is also the
major nonprofit sponsor of cancer control pro-
grams, advocacy efforts, and cancer information
delivery systems. The American Cancer Society
created a “cancer-conscious public,” pioneering
research and public programs that reduce mortal-
ity through prevention and early detection. ACS
created the National Cancer Institute in the 1930s
and lobbied for the renewal of the National Can-
cer Actin 1971. Currently, the ACS operates a 24-
hour cancer information telephone line and pub-
lishes the widely used “Cancer Facts and Figures.”

The ACS consists of a national organization,
seventeen individually chartered and incorporated
divisions, and local offices in 3,000 communities
throughout the country. The national organiza-
tion is governed by a 267-member volunteer as-
sembly and a 43-member board of directors. The
primary staff officer, the chief executive officer,
works with the other officers and with volunteer
and staff leaders to develop and implement method-
ologies designed to implement the society’s mission.

Herene BrRown
Jonn R. SerrrIN

(seE aLso: Cancer)
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AMERICAN COLLEGE OF
OCCUPATIONAL AND
ENVIRONMENTAL MEDICINE

The American College of Occupational and Envi-
ronmental Medicine (ACOEM) is the medical soci-
ety in the United States that represents the over
seven thousand physicians specializing in occupa-
tional and environmental medicine. ACOEM was
founded in 1916 by surgeons caring for the na-
tion’s work force, and it has grown to become the
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world’s largest organization of “physicians dedi-
cated to the health of workers and our environ-
ment.” The college is composed of thirty-one com-
ponent societies in the United States, Canada, and
Mexico that hold scientific meetings and network
on a regular basis. The oldest and largest of these
societies is the Central States Occupational Medi-
cal Association, which was established in 1919 and
granted component status in 1937. The board of
directors of ACOEM governs two councils (Spe-
cial Occupational Health Interests, and Interna-
tional Occupational and Environmental Medicine).
Each council is composed of sections that focus on
subspecialty areas.

The vision of ACOEM is that it is “the pre-
eminent organization of physicians who champion
the health and safety of workers, workplaces, and
environment.” The mission is to provide “leader-
ship to promote optimal health and safety of work-
ers, workplaces, and environments by: educating
health professionals and the public; stimulating
research; enhancing the quality of practice; guid-
ing public policy; and advancing the field of occu-
pational and environmental medicine.” ACOEM
defines the mission of occupational and environ-
mental medicine as “the medical specialty devoted
to prevention and management of occupational
and environmental injury, illness, and disability,
and promotion of health and productivity of work-
ers, their families, and communities.”

ACOEM presents a wide variety of educa-
tional activities. ACOEM cosponsors the annual
American Occupational Health Conference each
spring in association with the American Associa-
tion of Occupational Health Nurses. Each fall the
college conducts the State-of-the-Art Conference.
Continuing education courses are offered on top-
ics such as the basic curriculum in occupational
medicine and the core curriculum in environmen-
tal medicine; and training programs are offered in
drug/alcohol testing, impairment and disability
evaluation, as well as board review courses in
occupational medicine courses and medical re-
view officer (MRA) courses. These courses are
offered in print, web, and seminar formats. ACOEM
recognizes the finest health programs in North
American companies through the Corporate Health
Achievement Award, and publishes the monthly
Journal of Occupational and Environmental Medicine,
the ACOEM Report Newsletter, and the MRO Update
Neuwsletter, as well as a variety of texts.

ACOEM supports manpower development in
occupational and environmental medicine and resi-
dency training. In 1998 and 1999, the college
opened a Washington office to complement its
Chicago area headquarters in order to provide
leadership and direction in public-policy efforts.
ACOEM produces guidelines and physician state-
ments to assist in this effort—including guidelines
for employee health services, health care facilities,
and for protecting health care workers against
tuberculosis; as well as ethical guidelines and a
code of ethical conduct. A variety of physician
statements are produced on topics such as the
epidemiologic basis for an occupational and envi-
ronmental policy on environmental tobacco smoke;
multiple chemical sensitivities; idiopathic environ-
mental intolerance; potential adverse human and
environmental health impacts of chlorinated chemi-
cals; and the role of the occupational physician in
enhancing productivity.

ACOEM’s national headquarters are located
at 1114 North Arlington Heights Road, Arlington
Heights, Illinois 60004. Information and various
publications can be accessed online at http://www.
acoem.org.

WiLLiam W. GREAVE

(sEE ALso: National Institute for Occupational Safety
and Health; Occupational Disease; Occupational
Lung Disease; Occupational Safety and Health;
Occupational Safety and Health Administration)

AMERICAN COLLEGE OF
PREVENTIVE MEDICINE

Founded in 1954, the American College of Pre-
ventive Medicine (ACPM) is the national profes-
sional society of physicians engaged in the practice,
teaching, and research of preventive medicine.
Committed to preventing disease and promoting
the health of the individual, the community, and
the nation, the college’s goals focus on advanc-
ing the science and art of the medical specialty
of preventive medicine. ACPM provides educa-
tional opportunities for its members, advocates
public policies consistent with scientific princi-
ples of the discipline, participates in national fo-
rums to address important professional concerns,
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and communicates developments in the specialty
through its publications.

ACPM is a private, not-for-profit organization
with 501(c)(3) status. It has an elected board of
regents, which serves as the governing and deci-
sion-making body of the organization. The college
has several committees that address important
issues related to the science and practice of pre-
ventive medicine, such as practice guidelines and
international health.

ACPM’s membership is composed of over two
thousand physicians. college members hold clini-
cal, research, teaching, administrative, and policy
positions in public agencies, managed care organi-
zations, industry, and academia. The college mem-
bership constitutes a major national resource of
expertise in areas vital to protecting and improv-
ing the nation’s health, and provides guidance and
direction to policy makers, planners, practicing
physicians, and other health professionals, and to
the public on health promotion and disease pre-
vention issues.

ACPM is represented in the House of Dele-
gates of the American Medical Association and has
close ties with other medical specialty groups,
particularly those with a primary care focus such as
the American Academy of Family Practice, the
American Academy of Pediatrics, the American
Society of Internal Medicine, and the American
College of Physicians. ACPM is a member of the
Council of Medical Specialties/ American College
of Physicians and sends a delegate to the American
Society of Internal Medicine House of Delegates.

ACPM works closely with other organizations
representing preventive medicine and public health,
including the American Public Health Association
of Schools of Public Health, the Association of
Teachers of Preventive Medicine (which jointly
sponsors publication of the American Journal of
Preventive Medicine with ACPM), the Association of
State and Territorial Health Officials, the Ameri-
can Association of Public Health Physicians, and
the National Association of City and County Health
Officials. ACPM cooperates with many govern-
mental and nongovernmental agencies, including
the Centers for Disease Control and Prevention,
the Health Resources and Services Administra-
tion, the National Heart, Lung and Blood Insti-
tute, the National Cancer Institute, and Agency
for Toxic Substances and Disease Registry. ACPM

isrepresented on the National Coordinating Com-
mittee on Clinical Preventive Services, and several
ACPM members have served on the U.S. Preven-
tive Services Task Force.

ACPM serves as the major information re-
source concerning postgraduate training and ca-
reers in the field. ACPM also holds an annual
review course for people wishing to prepare for
the certifying examination, courses on clinical pre-
vention and managing care for defined popula-
tions, along with many other educational offer-
ings. ACPM also works with the Agency for Toxic
Substances and Disease Registry to develop envi-
ronmental health education programs for preven-
tive medicine physicians.

JENNIFER S. EDWARDS

(SEE ALsO: American Association of Public Health
Physicians; American Medical Association; Ameri-
can Public Health Association; Association of
Schools of Public Health; Association of State and
Territorial Health Officials; Association of Teachers
of Preventive Medicine; Centers for Disease Control
and Prevention; Health Resources and Services
Administration; National Association of County and
City Health Officials)

AMERICAN HEART
ASSOCIATION

Founded in 1924, the American Heart Association
was formed as a medical society to share knowl-
edge about heart disease. In 1948, the association
was reorganized into a voluntary health organiza-
tion whose mission is to reduce disability and
death from cardiovascular disease and stroke.

With headquarters in Dallas, Texas, there are
fifteen regional American Heart Association affili-
ates and more than 3,000 full-time and part-time
staff. More than 22.5 million volunteers and sup-
porters carry out the association’s mission in com-
munities across the country. A volunteer board of
directors, with members from science, medicine,
business, and industry, governs the association.

In 2000 a budget of about $337 million sup-
ported research, public and professional educa-
tion, community programs, and advocacy. Research
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funded by the association has contributed signifi-
cantly to CPR training, bypass surgery, pacemak-
ers, artificial heart valves, microsurgery, and life-
extending drugs. Education messages emphasize
quitting smoking; controlling blood pressure; eat-
ing a low-fat, low-cholesterol diet; being physically
active; and maintaining a healthy weight.

A major goal of the American Heart Associa-
tion is to reduce coronary heart disease and stroke
(and the risk factors for these conditions) by 25
percent by the year 2010. To achieve this goal, the
association is partnering with emergency medical
and hospital systems in communities to imple-
ment two new health initiatives: Operation Heart-
beat and Operation Stroke. These initiatives will
raise awareness about heart disease and stroke
warning signs and the need to act urgently when
such signs occur.

In November 1998, the association created a
division called the American Stroke Association.
Its goal is to support stroke-education programs,
stroke-related research, and stroke survivors and
their caregivers.

CaroL LEBeN

(sEE ALso: American Cancer Society; American Lung
Association; Atherosclerosis; Blood Pressure; Cardio-
vascular Diseases; Coronary Artery Disease; Stroke)

AMERICAN INDIANS AND
ALASKA NATIVES

The term “American Indian and Alaska Native”
(AL/AN) is used to refer to indigenous peoples of
the United States. It is encompassed by the broader
term “Native American,” which also includes in-
digenous peoples of Canada (known as Aboriginal
Canadians, Native Canadians, or First Nations),
Mexico, and Central and South America. “Alaska
Native” is used to refer jointly to Eskimos (Inuit),
Indians, and Aleuts living in that state. (The Inuit
are also native to Canada.) “Native American” is
widely accepted as the “correct” term for the
indigenous peoples that were residing in North
America when Europeans first arrived on the con-
tinent, and for their descendants. Although the
terms Native American and AI/AN imply a certain
degree of cultural homogeneity, the indigenous

peoples of North America do not form a mono-
lithic ethnic or cultural group, despite their shar-
ing broadly similar experiences. There are hun-
dreds of Native American groups, each with
distinctive traditions, customs, values, spiritual be-
liefs, lifestyles, and languages. In considering Native
Americans generally, or Als/ANs specifically, it is
important to recognize their internal diversity.

DEMOGRAPHICS

Contemporary AI/AN populations live in urban
areas and on reservations. In the United States an
estimated 2.5 million persons were projected to
identify themselves in the 2000 Census as Ameri-
can Indian or Alaska Native, nearly 0.9 percent of
the total United States population. These persons,
most of whom will indicate an affiliation with one
of the more than five hundred federally desig-
nated tribal organizations, are predominantly lo-
cated in the western United States (48%), the
South (29%), and the Midwest (17%), with just 6
percent in the Northeast. This distribution of the
Al/AN population reflects the consequences of
the historical pattern of settlement of the United
States and the displacement of American Indians
to primarily western and southern parts of the
country. Alaska Natives numbered some 106,000
persons in 1999, approximately 4.3 percent of the
total AL/AN population. Of persons who identi-
fied themselves as AI/AN in the 1990 Census, 1.2
million (57%) resided in the 33 reservation states
served by the Indian Health Service (IHS), an
agency of the U.S. Department of Health and
Human Services. The AI/AN population, how-
ever, has become increasingly urbanized; in 1990,
close to 66 percent of Als/ANs resided in urban
areas, while just 20 percent lived on reservations.
This was a marked increase from 1980, when 54
percent of Als/ANs lived in urban areas, and from
1970, when 45 percent did so.

According to 1990 Census projections to
November 1, 2000, the estimated median age for
Als/ANs was twenty-eight—a full eight years be-
low that of the national population. The distribu-
tion of sex for Als/ANs (51% female and 49%
male) did not differ from that of the national
population. The AI/AN population did have a
greater prevalence of poverty (32% versus 13%
nationally) and unemployment (16% versus 6%
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nationally), and a lower prevalence of high school
graduates (65% versus 75% nationally) and college
graduates (9% versus 20% nationally).

HISTORICAL, SOCIAL, AND
POLITICAL CONTEXTS
OF NATIVE-AMERICAN HEALTH

Since their initial contact with Europeans in the
late fifteenth century, AI/AN populations have
experienced catastrophic losses of life, land, politi-
cal autonomy, and social cohesion. Illness was
often the first, and most ravaging, effect of coloni-
zation felt by indigenous peoples. Infectious dis-
eases such as smallpox, measles, and influenza
were introduced by Europeans and reached epi-
demic proportions among Native Americans, who
had never been exposed to these diseases and had
no immunity to them. As colonization and west-
ward expansion continued, Native Americans were
subject to war, genocide, removal from tribal lands,
relocation, and forced labor. These factors all
contributed to the decimation of 50 to 90 percent
of the indigenous populations by the end of the
nineteenth century.

The experience of forcible relocation onto
reservations under the Bureau of Indian Affairs’
assimilation program, and similar programs of
Canadian churches and other institutions, designed
to “civilize” Als/ANs in the late nineteenth cen-
tury, brought drastic changes to the social organi-
zation and living conditions of Native Americans.
These changes led to an increase in health prob-
lems, including diseases such as tuberculosis, vene-
real disease, and alcoholism. The transfer in 1954
of responsibility for Indian health from the Bureau
of Indian Affairs to the IHS heralded not only an
administrative change but also the emergence of a
new medical ideology by which the poor health
status of Native Americans was no longer attrib-
uted to “savage ignorance,” but to a lack of suffi-
cient medical knowledge. The IHS did in fact
bring many infectious diseases under control; how-
ever, chronic diseases emerged to take their place.
Further, social pathologies began to have an in-
creasing impact on the AI/AN population in the
latter half of the twentieth century.

In the 1950s and 1960s, the federal govern-
ment again pursued a policy of “assimilation,” by
which Als/ANs were encouraged to relocate from

reservations to urban areas. At the same time,
though, the IHS was establishing itself as a highly
centralized, largely reservation-based (and thus
rural), health care service. In the 1970s the THS
reversed this trend with an increasingly decentral-
ized service—concomitant with encouragement of
tribes to directly operate or contract their own
health services. Today there are problems not only
with the ongoing provision of adequate health
services in rural areas, but the Als/ANs living in
urban areas also have difficulty gaining care from
the IHS, which devotes just 2 percent of its budget
to urban programs.

NATIVE AMERICANS’ HEALTH IN THE
TWENTY-FIRST CENTURY

As North America enters the twenty-first century,
Native Americans carry a disproportionate bur-
den of ill health relative to the general population.
Life expectancy for Als/ANs is 71 years, in con-
trast to 75 years for the United States population.
While the infant mortality rate does not differ
between Als/ANs and the national population,
infant mortality due to sudden infant death syn-
drome and accidents is greater by factors of two
and three, respectively, for the AI/AN population.
AI/AN children between ages one and four have a
70 percent higher mortality rate than the general
population, while those aged five to fourteen have
a 40 percent higher rate. Mortality due to acci-
dents and homicide is greater by a factor of two for
both age groups, in contrast to the national popu-
lation. For AI/AN adults, relative to the national
population, age-adjusted mortality rates are lower
for heart disease and cancer, the two most com-
mon causes of death, but nearly three times higher
for death due to accidental injuries and diabetes,
four times higher for death due to liver disease,
and 50 percent higher for death due to pneumo-
nia, influenza, suicide, and homicide. Mortality
data contrasting urban and rural dwelling Als/
ANs indicate a pattern favoring urban Als/ANs in
terms of lower infant mortality rates and lower
cause-specific mortality rates.

Relative to the national population, Als/ANs
are distinguished by a high prevalence and inci-
dence of chronic disease (e.g., diabetes, obesity,
and gallbladder disease) as well as infectious dis-
ease (e.g., tuberculosis, meningitis, gastroenteritis,
pneumonia, and sexually transmitted diseases).
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Age-adjusted prevalence rates of diagnosed diabe-
tes (11%) and obesity (30%) are three and two
times higher, respectively, for Als/ANs than for
non-Hispanic whites. High rates of disease and
disease-specific mortality in Als/ANs correspond
to a high prevalence of behavioral risk factors (e.g.,
poor diet, physical inactivity, and smoking). These
are expressed concomitant with high rates of so-
cial pathologies (e.g., alcohol or substance abuse,
homicide, suicide, violence) and unintentional in-
juries (e.g., vehicle injuries, fires, burns, and drown-
ing), and the morbidity and mortality associated
with them. Thus, disease indicators and social
indicators converge in their correspondence to ill
health in Als/ANs.

An understanding of individual-level risk fac-
tors is important for disease prevention and con-
trol, but such knowledge is of limited use without
consideration of risk conditions. Health and health-
related behavior interact with and emerge from
social, political, and economic contexts. Unfortu-
nately, however, some approaches to health pro-
motion in AL/AN populations have tended to
focus on changing behavior to the exclusion of
environmental factors and have had limited suc-
cess in Native American populations. Social pa-
thologies and unintentional injuries in Als/ANs
have also been attributed largely to individual-
level factors, though an understanding of the his-
torical context of oppression and subjugation and
its extension to the current context of economic
disadvantage, unemployment, and undereducation
is essential to adequately address these problems.

The health of AL/AN populations cannot be
understood separately from their history of op-
pression and their continuing experience of
marginalization. The adequate provision of health
services and medical knowledge to AI/AN popula-
tions, while an important need and goal, is in-
sufficient on its own to remove health dispari-
ties. So, too, is a well-intentioned emphasis by
nonindigenous health practitioners and research-
ers on “cultural sensitivity” in community-based
intervention and in clinical treatment and preven-
tion settings unlikely, on its own, to yield substan-
tial improvements in the health of AI/AN popula-
tions. The unequal distribution of wealth, power,
and opportunity are the fundamental determi-
nants of the health status of Native Americans.
Only by addressing the social structure and the
economic, political, and sociocultural forces that

create this inequality can the health status of Native
Americans be improved.

MARK DANIEL
SARA ACKERMAN

(sEE ALso: Cultural Factors; Cultural Identity;
Ethnicity and Health; Indigenous Populations;
Minority Rights)
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AMERICAN JOURNAL OF
PUBLIC HEALTH

The American Journal of Public Health is a monthly
publication of the American Public Health Asso-
ciation. The mission of the Journal, which began
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publication in 1911 as a continuation of the Ameri-
can Journal of Public Hygiene, is to advance public
health research, policy, practice, and education
worldwide. Regularly published in its pages are
scientific papers, authoritative editorials and com-
mentaries, policy analyses, reports on ethical con-
troversies, historical papers, program evaluations,
and in-depth essays and reviews. Only 20 percent
of submitted research papers are eventually pub-
lished, and scientific papers undergo rigorous peer
review. Readers of the journal include research-
ers, administrators, planners, physicians, dentists,
nurses, scientists, educators, allied health profes-
sionals, and social workers. Continuing education
credits and classified job advertisements are also
offered.

NaNcy JonNsoN
Mary E. NORTHRIDGE

(sEE ALsO: American Public Health Association)

AMERICAN LUNG
ASSOCIATION

The mission of the American Lung Association
(ALA)is to prevent lung disease and promote lung
health. ALA is the oldest voluntary health agency
in the United States. The American Lung Associa-
tion was founded in 1904 as the National Associa-
tion for the Study and Prevention of Tuberculosis.
As the number of tuberculosis cases drastically
declined, the association widened its interest to
include other forms of lung disease and, in 1973,
changed its name to the American Lung Associa-
tion. ALA is dedicated to the prevention, cure, and
control of all types of lung disease, such as asthma,
emphysema, tuberculosis, and lung cancer. This is
accomplished through community service, public
health education, advocacy, and research.

Indoor and outdoor air pollution contributes
to lung disease, including respiratory tract infec-
tions, asthma, and lung cancer. The American
Lung Association provides information and pub-
lic education on the health hazards of indoor and
outdoor air pollution. ALA has developed Open
Airways for Schools, a comprehensive asthma man-
agement program designed to empower elemen-
tary children to better manage their asthma with
the assistance of parents, teachers, school nurses,

and other volunteers. The association also pro-
vides tobacco prevention and control programs
for schools, community organizations, and the
public at large. ALA discourages children from
becoming smokers and advocates restrictions on
smoking in public places to protect nonsmokers
from environmental tobacco smoke.

Joun GarrisonN

(SEE ALso: American Cancer Society; American
Heart Association; Nongovernmental Organizations,
United States)

AMERICAN MEDICAL
ASSOCIATION

The American Medical Association (AMA) was
founded in 1847 to “promote the art and science
of medicine and the betterment of public health.”
Since its beginning, the AMA has been dedicated
to improving health and well-being through both
clinical and community strategies.

Before the discovery of antibiotics, physicians
had few effective clinical tools. In its early years,
the AMA directed policy recommendations to-
ward implementing strategies related to emerging
discoveries in sanitation and hygiene. For exam-
ple, the AMA House of Delegates (HOD) recom-
mended that each state develop a board of health
and that medical schools include hygiene in cur-
riculums. Physicians became crusaders for preven-
tion in their communities. Dr. Henry I. Bowditch,
the twenty-ninth president of the AMA, founded
the Massachusetts State Board of Health in 1859—
the first agency of its kind in the United States. In
1872, Bowditch was instrumental in starting the
American Public Health Association (APHA).

During the twentieth century, biological and
technological advances were used by both medical
and public health practitioners to implement highly
effective strategies for improving public health. It
became possible to treat diseased individuals effec-
tively within a clinical setting with less reliance on
community interventions. By the mid-1950s, can-
cer and other chronic diseases had replaced infec-
tious diseases as the main causes of mortality and
morbidity, and during the latter half of the century
it became clear to both medical and public health
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practitioners that personal behaviors such as to-
bacco use, violence, alcohol misuse, and unsafe
sexual practices were responsible for most mor-
bidity and premature mortality.

Although medicine and public health diverged
through much of the twentieth century, changes in
clinical and public health practice and financing
led medicine and public health to form a new
alliance in the mid-1900s. Today, the AMA pro-
vides leadership to organized medicine in public
health areas such as preventive services for adoles-
cents; tobacco control; prevention of alcohol use
among youth; special care of the elderly—includ-
ing health literacy; organ donation; training in
end-oflife care; and both domestic and youth
violence prevention. Together, the AMA and the
APHA chair the Medicine/Public Health Initia-
tive, a national program that uses the power of
collaboration to improve health.

Structurally, the AMA functions as a federa-
tion. Representatives from medical societies in all
states and many counties, from medical specialty
organizations, and from federal health organiza-
tions (including branches of the military) com-
prise the AMA House of Delegates. The HOD
reviews resolutions from these member organiza-
tions, decides on policy for the AMA, and provides
direction for AMA programmatic efforts. Thus,
the AMA both represents and is responsive to the
“house of medicine.” Because of this relationship,
the AMA works to build consensus among both
medical societies and specialty societies as it pro-
motes its public health agenda. With almost 300,000
members, the AMA maintains a stewardship for
ensuring both the standards of the profession and
for promoting the health of the nation.

ARTHUR ELSTER

(seE aLso: American Public Health Association;
Nongovernmental Organizations, United States)

AMERICAN PUBLIC HEALTH
ASSOCIATION

The American Public Health Association (APHA)
is the largest association of public health profes-
sionals in the world. The organization represents
all of the many disciplines that contribute to con-
temporary public health practice. APHA’s policies

are determined by a 250-member Governing Coun-
cil and its ongoing activities and operations are
governed by a 21-member Executive Board. There
were over 55,000 members in 1999. The APHA is
organized in the following Sections and Special
Primary Interest Groups.

LIST OF SECTIONS

1) Alcohol, Tobacco and Other Drugs
2) Chiropractic Health Care

Community Health Planning and Policy
Development

4)
5)
6)
7)
8)
9)
10)
11)
12)
13)
14)
15)
16)
17)
18)

Environment

Epidemiology

Food and Nutrition
Gerontological Health

Health Administration

Injury Control and Emergency Services
International Health
Laboratory

Maternal and Child Health
Medical Care

Mental Health

Occupational Health and Safety
Oral Health

Podiatric Health

Population, Family Planning and Repro-
ductive Health

Public Health Education and Health
Promotion

Public Health Nursing

19)

20)
21)
29)
23)
924)

School Health Education and Services
Social Work
Statistics

Vision Care

SPECIAL PRIMARY INTEREST GROUPS

1) Alternative and Complementary Health
Practices
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2) Disability Forum

3) Forum on Bioethics

4) Health Law Forum

5) HIV/AIDS

6) Community Health Worker
7) Radiological Health

8) Veterinary Public Health

The APHA was founded in 1872, at a time
when scientific advances were helping to reveal
the causes of communicable diseases. These dis-
coveries laid the foundation for the public health
profession and for the infrastructure to support its
work. From its inception, the APHA was dedicated
to improving the health of all residents of the
United States. The APHA’s founders recognized
that two of the association’s most important func-
tions were advocacy for adoption by the govern-
ment of the most current scientific advances rele-
vant to public health, and public education on how
to improve community health. Along with these
efforts, the APHA has also campaigned for the
development of well-organized health departments
at both the federal and the local level.

In the years since its founding, the APHA has
continued to search for and support those policies
and practices that are most likely to improve the
health of the public. The APHA has played a
prominent advocacy role on many issues, includ-
ing assuring the availability of clean air and water,
creating a safe and nutritious food supply, guiding
people to adopt healthy lifestyles, monitoring the
environment for adverse effects on human health,
guaranteeing comprehensive and appropriate ma-
ternal and child health services, expediting the full
immunization of the population against vaccine-
preventable diseases, and facilitating the develop-
ment of safe work environments.

APHA continues its dedication to the resolu-
tion of public health issues and concerns as they
arise. The association’s headquarters, located in
Washington, DC, provides ready access to the
country’s major policymakers for APHA’s advo-
cacy and public policy efforts. APHA’s fifty-two
state affiliates, including two for California and
one each for New York City and Washington, DC,
serve to connect it with public health issues at the

local level. Included in the APHA membership are
all of the fifty currently recognized disciplines that
contribute to public health practice. The large
majority of APHA members pursue their special
interests through one or more of the association’s
twenty-four Sections and eight Special Primary
Interest Groups.

In recognition of the international dimension
of many diseases, APHA adopted global health as
part of its mission in 1996. This effort was expe-
dited by the fact that the APHA is an active mem-
ber of, and serves as the executive secretariat for,
the World Federation of Public Health Associa-
tions (WFPHA), through which it is involved in
public health concerns of WFPHA's sixty member
countries. APHA also actively participates in the
activities of the World Health Organization and
the Pan American Health Organization.

In addition to the development of and advo-
cacy for public health policies and programs, the
APHA engages in a number of other activities. For
example, the APHA supports the enhancement of
the scientific base of public health through reports
of its members’ research activities at its annual
meetings.

The APHA has played a major role in provid-
ing continuing education for all public health
workers through accredited educational sessions,
journal-based educational opportunities, and dis-
tance-based educational sessions.

The association publishes the American Jour-
nal of Public Health, which is arefereed journal, and
a number of scientific books and monographs on
public health issues. Its members are kept in-
formed about major health-related issues through
the news publication, the Nation’s Health.

The APHA is currently focusing its efforts on
assuring access to basic health care and preventive
services for all U.S. residents, enhancing collabora-
tion with other professional organizations, and
developing public-private partnerships to help solve
public health problems.

MoHAMMAD AKHTER

(seE aLso: Careers in Public Health; Council on
Education for Public Health; International Health;
Research in Health Departments)
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AMES TEST

The Ames test is a screening test that is used to
help identify chemicals that affect the structure of
DNA. The test exposes Salmonella bacteria to chemi-
cals and looks for changes in the way bacteria
grow. These changes result from mutations that
occur when the structure of DNA is altered in
certain places. Many chemicals that cause muta-
tions can cause cancer in animals or in people.
When the test was developed, it was thought that
most of the chemicals that produce results in the
Ames test could also cause cancer. It was hoped
that this simple test would be an easy way to find
cancer-causing chemicals. Over time, the test was
found to be a less reliable predictor of carcino-
genesis than had been hoped. Some chemicals that
are known to cause cancer do not test positive in
the Ames test and some chemicals that test posi-
tive do not cause cancer. Nonetheless, the test is
still considered an important part of assessing the
safety of new chemicals.

The Ames test uses strains of Salmonella that
have been altered to make them more susceptible
to mutation than normal Salmonella. To perform
the test, the altered Salmonella strains are com-
bined in a test tube with the chemical of interest.
Because Salmonella bacteria lack the enzymes that
animals use to metabolize chemicals, animal liver
enzymes are often added to the test tube. That
way, the test is able to detect what might happen if
the chemical entered a human body. The Salmo-
nella are then transferred to a petri dish to grow
for one or two days. The altered Salmonella used
for the test require the amino acid histidine to
grow, and a positive result in the test is indicated

when, in response to mutation, the Salmonella no
longer require histidine to grow.

A positive result in an Ames test does not
indicate by itself that a particular chemical is capa-
ble of causing cancer. It does suggest that a chemi-
cal can produce mutations and that more exten-
sive testing is needed to determine whether the
chemical is likely to produce cancer in humans.
The test is useful as a screening tool for setting
priorities because it is an inexpensive and quick
way to help single out chemicals that should be
targeted for further testing. It is also used in
industry as a primary preventive approach to elimi-
nate potential carcinogens early in the process of
developing new commercial chemicals.

The test is named for its creator, Dr. Bruce
Ames. Its development depended upon basic sci-
entific advances in understanding the role of
mutagenesis in chemical carcinogenesis, and its
use was fundamental in the understanding of the
mechanisms of carcinogenesis.

GaiL CHARNLEY

(sEE ALso: Cancer; Carcinogen; Carcinogenesis;
Toxicology)

ANALYSIS OF VARIANCE

Analysis of variance (ANOVA) is a statistical tech-
nique that can be used to evaluate whether there
are differences between the average value, or mean,
across several population groups. With this model,
the response variable is continuous in nature,
whereas the predictor variables are categorical.
For example, in a clinical trial of hypertensive
patients, ANOVA methods could be used to com-
pare the effectiveness of three different drugs in
lowering blood pressure. Alternatively, ANOVA
could be used to determine whether infant birth
weight is significantly different among mothers
who smoked during pregnancy relative to those
who did not. In the simplest case, where two
population means are being compared, ANOVA is
equivalent to the independent two-sample t-test.

One-way ANOVA evaluates the effect of a
single factor on a single response variable. For
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example, a clinician may be interested in deter-
mining whether there are differences in the age
distribution of patients enrolled in two different
study groups. Using ANOVA to make this com-
parison requires that several assumptions be satis-
fied. Specifically, the patients must be selected
randomly from each of the population groups, a
value for the response variable is recorded for
each sampled patient, the distribution of the re-
sponse variable is normally distributed in each
population, and the variance of the response vari-
able is the same in each population. In the above
example, age would represent the response vari-
able, while the treatment group represents the
independent variable, or factor, of interest.

As indicated through its designation, ANOVA
compares means by using estimates of variance.
Specifically, the sampled observations can be de-
scribed in terms of the variation of the individual
values around their group means, and of the varia-
tion of the group means around the overall mean.
These measures are frequently referred to as
sources of “within-groups” and “between-groups”
variability, respectively. If the variability within the
k different populations is small relative to the
variability between the group means, this suggests
that the population means are different. This is
formally tested using a test of significance based
on the F distribution, which tests the null hypothe-
sis (HO) that the means of the k groups are equal:

Ho=p=po=ps=-...

An F-est is constructed by taking the ratio of the
“between-groups” variation to the “within-groups”
variation. If n represents the total number of
sampled observations, this ratio has an F distribu-
tion with k-1 and n-k degrees in the numerator and
denominator, respectively. Under the null hypothe-
sis, the “within-groups” and “between-groups” vari-
ance both estimate the same underlying popula-
tion variance and the F ratio is close to one. If the
between-groups variance is much larger than the
within-groups, the F ratio becomes large and the
associated p-value becomes small. This leads to
rejection of the null hypothesis, thereby conclud-
ing that the means of the groups are not all equal.
When interpreting the results from the ANOVA
procedures it is helpful to comment on the strength
of the observed association, as significant differ-
ences may result simply from having a very large
number of samples.

Multi-way analysis of variance (MANOVA) is
an extension of the one-way model that allows for
the inclusion of additional independent nominal
variables. In some analyses, researchers may wish
to adjust for group differences for a variable that is
continuous in nature. For example, in the example
cited above, when evaluating the effectiveness of
hypertensive agents administered to three groups,
we may wish to control for group differences in the
age of the patients. The addition of a continuous
variable to an existing ANOVA model is referred
to as analysis of covariance (ANCOVA).

In public health, agriculture, engineering, and
other disciplines, there are numerous study de-
signs whereby ANOVA procedures can be used to
describe collected data. Subtle differences in these
study designs require different analytic strategies.
For example, selecting an appropriate ANOVA
model is dependent on whether repeated meas-
urements were taken on the same patient, whether
the same number of samples were taken in each
population, and whether the independent vari-
ables are considered as fixed or random variables.
A description of these caveats is beyond the scope
of this encyclopedia, and the reader is referred to
the bibliography for more comprehensive cover-
age of this material. However, several of the more
commonly used ANOVA models include the ran-
domized block, the split-plot, and factorial designs.

PauL J. VILLENEUVE

(sEE ALsO: Epidemiology; Statistics for Public Health)
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See Veterinary Public Health

59



ANOREXIA

ANOREXIA

The eating disorder known as anorexia nervosa is
commonly described as “self-starvation.” Charac-
teristics of the disorder include a refusal to main-
tain a minimally normal weight, an intense fear of
gaining weight, a disturbed and unrealistic body
image, and (in women) the absence of menstrual
periods. (Low body weight and/or the cessation of
menses distinguishes anorexia from the related
disorder, bulimia.) Sufferers may starve themselves
simply by restricting the amount of calories or
types of food they consume; or there can be a
pattern of excessive binge eating followed by purg-
ing through self-induced vomiting, inappropriate
use of laxatives or enemas, or excessive exercise.

Female gender, low self-esteem, genetics, and
social emphasis on thinness all increase the risk for
this condition. The consequences of untreated
anorexia can be severe, including electrolyte dis-
turbances, heart rhythm abnormalities, and death.
Treatment usually involves psychotherapy, medi-
cation, nutrition education, and family therapy.

Lronarp J. Haas
TrisH PALMER

(sEE ALso: Eating Disorders; Menstrual Cycle;
Mental Health; Nutrition; Social Determinants)

ANTHRAX

Anthrax, a zoonotic disease, is one of the earliest
diseases known to man. Worldwide public health
surveillance data are not accurate for either ani-
mal or human anthrax up to the 1950s, but it is
probable that thousands of human cases occurred
annually. Since the 1950s, it is estimated that
between 2,000 and 5,000 cases of human anthrax
have occurred annually.

Anthrax is seen in three forms in humans:
cutaneous, inhalational, and gastrointestinal. Cuta-
neous anthrax begins as a blister on the skin that,
within two to six days, develops into a vesicle
which, when ruptured, reveals a depressed ulcer
covered by a black eschar, or scab. The patient may
have a mild fever and slight edema surrounding
the lesion. Within one or two weeks the lesion

gradually becomes covered with tissue, eventually
resulting in a small scar. Treatment is with appro-
priate antibiotics and hygienic care of the lesion.
The mortality rate without treatment is approxi-
mately 5 percent.

Inhalational anthrax is a systemic toxic disease
that involves the mediastinal lymph nodes. It be-
gins with mild respiratory symptoms, and within
one or two days, fever, perspiration, and a falling
blood pressure develop rapidly. The result is a
toxic shock-like condition, which is followed by
death in almost 100 percent of cases. Rapid intra-
venous treatment with antibiotics may reduce the
chance of fatality.

Gastrointestinal anthrax can involve either
the oropharyngeal area, which results in swelling,
redness, and ulcers, or the gastrointestinal tract,
with the development of ulcers, hemorrhage, and
edema. With appropriate treatment, the patient
recovers within approximately one week. The mor-
tality rate is 5 to 20 percent.

Diagnosis of anthrax is made by clinical his-
tory; culturing of secretions from lesions, blood,
or spinal fluid; and by epidemiological association
with contaminated animal products such as wool,
goat hair, hides, dried bones, and tissue from
animals that have died from anthrax. Serological
tests can also be diagnostic. Meningitis may de-
velop with any form of the disease.

There is a safe and effective human anthrax
vaccine. Health education is also important for
people that may be exposed to diseased animals or
their products. Cutaneous anthrax primarily re-
sults from occupational exposure to contaminated
animal products. Such exposure may occur in the
manufacturing of textiles using goat hair or wool,
in handling animal hides or rendered products,
and in attending to sick animals. Inhalational an-
thrax results from the inhalation of spores related
to industrial sources. Gastrointestinal anthrax re-
sults from eating contaminated meat. A major
concern today is the threat of the use of the
bacterium that causes anthrax, Bacillus anthracis,
as an agent in bioterrorism or biological warfare.

Animal anthrax occurs primarily in herbivores
and results from ingestion of Bacillus anthracis
in soil or feed. Infected animals develop gastroin-
testinal anthrax with systemic infection and die
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with secretions issuing from their bodily orifices.
There is a safe and effective animal vaccine, and
antibiotic treatment can be curative if started
early enough.

Puiuie S. BRaCHMAN

(seE ALso: Communicable Disease Control; Terror-
ism; Veterinary Public Health; Zoonoses)

ANTHROPOLOGY IN PUBLIC
HEALTH

Public health is often described as having the
population or community as its patient, in contrast
to the individual-level focus of clinical medicine.
This focus on community creates a natural founda-
tion for partnership between public health and
anthropology, which takes as its primary focus the
study of people in groups, and especially in local
communities. Anthropology has four major sub-
fields: cultural anthropology, physical or biologi-
cal anthropology, archeology, and linguistics. Cross-
cutting the subfields are several subdisciplinary
foci that have much to contribute to the achieve-
ment of public health objectives. The most impor-
tant for public health is medical anthropology, a field
that first emerged as a coherent subdiscipline in
the 1950s and has rapidly grown to become one of
the largest areas of research and practice within
anthropology. The richness of this subdiscipline is
apparent in the range of theoretical perspectives
encompassed by it.

Anthropology has also made important meth-
odological contributions to public health, espe-
cially with regard to the use of ethnography for the
systematic collection of field data; qualitative meth-
ods for the collection and analysis of descriptive,
interpretative, and formative data; and the inte-
gration of qualitative and quantitative approaches.
The ability to translate scientific knowledge into
effective practice at the community level is a third
area where anthropological approaches have much
to offer public health.

THEORETICAL CONTRIBUTIONS

As with anthropology and public health, the basic
unit of study in ecology is the population. The
medical-ecological approach links biomedicine with

biological and cultural anthropology, resulting in
important contributions to understanding health
and disease as dynamic, adaptive, population-based
processes. The ecological model builds on three
key assumptions:

1. There are no single causes of disease;
rather, disease is ultimately due to a chain
of factors related to ecosystem imbalances.

2. Health and disease are part of a set of
physical, biological, and cultural subsys-
tems that continually affect one another.

3. The ecological model provides a frame-
work for the study of health in an
environmental context, but it does not
specify what factors maintain health within
any given local system.

Critical medical anthropology raises important
questions about the impact of global political and
economic structures and processes on health and
disease. It expands the context within which medi-
cal anthropology operates and brings it closer to
the perspective of public health practice by explic-
itly seeking to contribute to the creation of global
health systems that “serve the people.” Critical
medical anthropology focuses on health care sys-
tems and how they function at multiple levels,
including the individual level of patient experi-
ence, the microlevel of physician-patient relation-
ships, the intermediate level of local health care
systems, particularly hospitals and clinics, and the
macrosocial level of global political-economic sys-
tems. At each of these levels, the goal is to under-
stand how existing social relations structure the
relationships among the participants in the sys-
tems. In particular, critical medical anthropolo-
gists study the way health care is embedded within
dominant relations such as those of class, race,
and gender.

The individual level of patient experience has
been the focus of interpretative anthropology ap-
proaches. A. Kleinman (1997) introduced the cul-
tural interpretative model to provide a means of
balancing the externalized, objective view of dis-
ease with the subjective experience of illness. M.
Lock and N. Scheper-Hughes (1990), in turn, de-
veloped the concept of “sufferer experience” as an
important dimension to the study of health. They
developed a metaphorical framework of “the three
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bodies” to facilitate understanding of the multiple
layers of health and illness. The individual body
constitutes the layer of lived experience, with an
explicit rejection of Cartesian mind-body dualism.
The social body encompasses the way in which the
individual body becomes a kind of canvas upon
which nature, society, and culture is represented.
The body politic refers to “the regulation, surveil-
lance, and control of bodies (individual and collec-
tive) in reproduction and sexuality, work, leisure,
and sickness” (Lock and Scheper-Hughes 1990, p.
51). Sickness, in this framework, is understood as a
“form of communication” among all three levels, a
kind of individual-level expression of social truths
and social contradictions. It then follows that, in
order to effectively treat the individual expression
of sickness, the role of social and political factors
in generating sickness must also be considered.

The microlevel of physician-patient relation-
ships and the intermediate level of local health
care systems have been the focus of clinical anthro-
pology. M. Konner (1993) provides a global over-
view of the many political and economic factors
that impact the way doctors are trained and social-
ized, as well as how they shape the way medical
care is enacted in clinics and hospitals. P. Farmer
(1999) examines inequalities in the distribution
and outcome of infectious diseases such as tuber-
culosis, AIDS (acquired immunodeficiency syn-
drome), Ebola, and malaria, as well as social re-
sponses such as quarantine and accusations of
sorcery that often are associated with infectious
diseases. His particular concern is with the emer-
gence of disease from socially produced phenom-
ena such as poverty and political upheaval, which
he describes as the “biological reflections of social
fault lines” (p. 5). Farmer also critiqued simplistic
models of disease causality that fail to incorporate
dynamic, systematic global factors and, therefore,
slight the need for preventive models that target
the social determinants of health.

In a similar mode, M. Singer (1994) proposed
a synthesis of two key concepts from the ecological
model—that health and disease are ultimately due
to a chain of factors, and that they are part of a set
of interacting subsystems—with the broader glo-
bal perspective of critical medical anthropology to
describe and explain the dynamics of the AIDS
pandemic. Singer coined the term “syndemic” to

describe the synergistic interaction of social fac-
tors, especially local and global inequities, with the
epidemiological risk factors for HIV (human im-
munodeficiency virus), TB, hepatitis, and substance
abuse. The syndemic model provides an impor-
tant intermediate model that frames the investiga-
tion of community-level outcomes in terms of
individual behavior, local processes, and higher
level processes. This model raises difficult ques-
tions, and it challenges public health to address the
root causes of health disparities. By introducing a
multilevel, dynamic epidemiological perspective,
it points toward the need to develop and evaluate
systems- and community-level interventions that
target linked processes.

METHODOLOGICAL CONTRIBUTIONS

The application of anthropological methods to
public health problems has been another impor-
tant area of contribution. The use of systematic,
descriptive, and qualitative methods has proven
effective in identifying context-specific factors that
contribute to health and disease outcomes. An-
other important methodological contribution is
the use of triangulation, or the systematic applica-
tion of multiple methods in order to reduce bias in
situations where controlled comparison is not fea-
sible. For example, anthropologists typically use
natural observation of behavior along with self-
report data and descriptions of normative expec-
tations to obtain highly accurate descriptions of
events and social relationships.

The development of rapid assessment tech-
niques, variously called rapid appraisal, rapid as-
sessment, and rapid rural appraisal, is a prime
example of anthropological contributions to the
public health methodological toolkit. As described
by J. Beebe (1995) this is a multidisciplinary team-
based approach designed to generate reasonably
valid, reliable, and qualitative results within a short
time frame. Rapid assessments can provide the
contextual information needed to design in-depth
community-level and community-based public
health research and to guide decisions about im-
plementing programs in local settings.

J. A. Trostle and J. Sommerfeld (1996) de-
scribe a number of mutual methodological bene-
fits to be gained from combining anthropological
and epidemiological approaches, including:
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- Anthropological knowledge of cross-
cultural variability can be used to im-
prove the development and measurement
of epidemiologic variables.

+ Research results can be communicated
more effectively to policymakers and to a
public audience when both anthropologi-
cal and epidemiological descriptions are
employed.

-+ Conceptual and experimental work can be
undertaken to determine the best meas-
ures of complex cultural and behavioral
variables.

- Ethnographic and epidemiological infor-
mation can be used to design health
surveillance systems that return data to
communities in more comprehensible
forms, creating new meanings for the
“popular epidemiology.”

The authors also provide a useful overview of the
way anthropologists and epidemiologists have ap-
proached key social and cultural concepts relevant
to the study of health and disease, including cul-
ture change and stress; social stratification; risk
vulnerability; behavior; and illness constructs. They
also review a number of areas of mutual methodo-
logical interest. They propose the label of “cultural
epidemiology” to describe “cross-cultural analyses
of the distribution and determinants of disease
and illness and with unpacking variables (e.g.,
race, class, religion, time) to illustrate and specify
their theoretical context and meaning” (p. 266).

TRANSLATING KNOWLEDGE
INTO ACTION

Anthropological theory and methods have much
to offer public health in the area of translating
public health knowledge into effective action. Con-
tributions range from basic issues of cultural sensi-
tivity to enhance the acceptability and effective-
ness of proven practices in clinic settings to the
development of policy for the provision of com-
plex treatment regimens for emerging epidemics
under conditions of inequity in access to health
care. As such, anthropologists are asking ques-
tions about the root causes of public health’s

toughest problems. These problems are not often
amenable to study using controlled clinical trials
or cross-sectional survey designs. Rather, they are
dynamic, systems-level problems that require field-
based observation and the use of multiple meth-
ods that are both qualitative and quantitative.

KatHLEEN M. MACQUEEN

(SEE ALsO: Inequalities in Health; Psychology, Health;
Social and Behavioral Sciences; Sociology in Public
Health)
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ANTIBIOTICS

Antibiotics represent a class of drugs used in the
treatment of infections and infectious diseases
caused by bacteria. These bacteria possess unique
features (e.g., a cell wall, proteins, enzymes) that
differentiate them from animal cells. Antibiotics
interfere with the production of these bacterial
characteristics, resulting in selective Kkilling or
growth inhibition of susceptible microorganisms.
For example, prior to 1990, infections caused by
Streptococcus pneumoniae (e.g., pneumonia, bron-
chitis, ear infections), were usually treated with
penicillin or amoxicillin. Streptococcus prneumoniae
possess a cell wall that acts as a protective barrier—
a unique feature not found on animal or human
cells. Penicillin or amoxicillin, two common antibi-
otics, bind to that cell wall as it is produced,
causing it to weaken and “leak,” eventually killing
the bacteria without harming the animal host cells.

Antibiotics can be further described by the
number of bacteria covered (narrow-spectrum an-
tibiotics versus broad-spectrum antibiotics), and
by how strongly the antibiotics work against the
bacteria (bactericidal activity versus bacteriostatic
activity). Narrow-spectrum antibiotics are used to
treat infections limited to a few families and types
of bacteria, while broad-spectrum antibiotics are
useful to treat infections caused by multiple fami-
lies of bacteria. An antibiotic that exhibits bacteri-
cidal activity will kill bacteria when it comes into
contact with it (e.g., S. pneumoniae). Bacteriostatic
activity, on the other hand, occurs when an antibi-
otic inhibits the growth of bacteria, without neces-
sarily killing it.

MEGANNE S. KANATANI

(seE ALso: Communicable Disease Control; Drug
Resistance; Pathogenic Organisms; Penicillin; Phar-
maceutical Industry)

ANTIBODY, ANTIGEN

An antigen is a substance that is capable of induc-
ing a specific immune response in the host into
which it is introduced. The immune response is
mediated via an immunoglobulin (protein) mole-
cule, called an antibody, which is formed by B-
lymphocytes and T-helper cells that are the basic

ingredients of the host’s immune system. “Anti-
body” is the generic name for any immunoglobulin
thus produced, no matter how this occurs. Humans
can produce many specific antibodies. This may be
an active process by a healthy host in response to
the challenge of exposure to a foreign antigen
transmitted via the placenta or in maternal milk
from mother to offspring, or it may be artificially
induced by immunization with live attenuated or-
ganisms, killed organisms, or a protein derivative.

An antigen is an organic compound—a pro-
tein, polysaccharide or glycolipid. Sometimes it is
an entire organ or tissue that has been trans-
planted into the host, which rejects it and attempts
to destroy it. An antibody has the capacity to bind
specifically to the (foreign) antigen and thereby
neutralize it so it can be destroyed by the host’s
phagocytes.

The antibody is the basic ingredient of the
host’s defenses against infection. By measuring
the concentration of specific antibodies in indi-
viduals and populations it is possible to determine
levels of susceptibility and resistance to infection
by specific pathogens. At the population level, this
is called “sero-epidemiology.”

An antigen is produced by living organisms,
which evolve over generations and can therefore
undergo subtle changes in protein composition, a
process known as “antigen drift.” A more sudden
evolutionary change can lead to an abrupt change
in protein structure, known as “antigen shift.”
Antigen drift renders an antibody less effective,
and antigen shift makes an antibody ineffective in
combating an antigen to which the host was immu-
nized by exposure to the previous form of the
antigen. Antigen drift and antigen shift account
for recurrences of infection with viruses, such as
those of the common cold and influenza.

Joun M. Last

(SEE ALSO: Epidemiology; Immunizations)

ANTISEPSIS AND
STERILIZATION

During much of the nineteenth century, both the
medical community and the general public be-
lieved that wound infections and fevers were caused
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by foul emanations, or miasmata—poisons pro-
duced by rotting animal and vegetable material,
soil, and standing water that were subsequently
released into the atmosphere as vapors. Sanitary
reforms, sewer systems, and fresh air endeavors
formed the main components of an emerging
public health movement based on this understand-
ing. In the mid-1860s, antisepsis offered a differ-
ent view of infection, one based on germ theory.

Joseph Lister (1827-1912) experimented with
carbolic acid dressings and continuous carbolic
acid sprays during surgical operations in the mid-
1860s. He reported a reduced incidence of gan-
grene and mortality. He eventually abandoned
carbolic acid around 1890 when Koch demon-
strated heat to be more effective than chemicals
for sterilizing instruments, and when Ernst von
Bergmann (1836-1907) achieved better results
through cleaning techniques for operating rooms,
instruments, patients, and surgeons.

Antisepsis is the prevention of infection by
any procedure that reduces microbes on the skin
or mucous membranes to a significant degree.
Antiseptics are the substances used to inhibit the
growth of bacteria—germicides, in contrast, are
substances that kill bacteria. Initially, antisepsis
protected patients from contaminating pathogens
(disease-producing organisms) in the environment
by preventing organisms from entering the body
through a wound and by controlling the spread of
contagious diseases. During the 1980s, health care
agencies implemented “Universal Precautions” for
all patients, indicating a shift in thinking related to
the transmission of disease by blood and body
fluids. With this shift, antisepsis and disinfection
became important tools for protecting care provi-
ders as well as patients.

Both disinfection and sterilization reduce or
eliminate pathogens through either physical or
chemical processes. Sterilization is the process of
destroying all microorganisms and their patho-
genic products. The oldest, most efficient meth-
ods to eliminate contamination on objects or in
food or water involve the use of various forms of
heat: boiling, flaming (passing an object through a
flame), or burning. Although burning also de-
stroys the object, it achieves the main goal of
preventing the spread of disease. Chemical proc-
esses involve the use of a variety of antiseptics and
disinfectants in either liquid or gaseous states.

Typically, disinfectants are chemical substances,
such as mercury bichloride or phenol solutions,
that are too strong for application to body tissues.
Inanimate objects that cannot withstand steriliza-
tion are soaked in disinfectant solutions for spe-
cific amounts of time, depending on the material
and the susceptibility of the pathogenic organism
to the solution. There are several methods of
sterilization, including soaking objects in bacterici-
dal chemical compounds, exposing objects that
are heat or moisture sensitive to radioisotopes or
bactericidal gases (such as ethylene oxide) or, most
commonly, autoclaving objects. Autoclaves are me-
tallic, locking containers within which equipment
is exposed either to wet steam under pressure at
temperatures of 120°C or higher for fifteen min-
utes or to dry heat at 360° to 380°C for three
hours. These objects may be wrapped in cloth,
paper, or certain plastics or left unwrapped. The
actual exposure time and temperature varies ac-
cording to the article, the potential contaminants,
and the packaging used.

CyntHIA ToMAN

(see aLso: Cross Infection; Nosocomial Infections;
Universal Precautions)
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ANTISOCIAL BEHAVIOR

Antisocial behavior consists of acts that impose
physical or psychological harm on other people or
their property. Lying, stealing, assaulting others,
being cruel to others, being argumentative, and
being sexually promiscuous are all examples of
antisocial behavior. Such behavior may sometimes
constitute a violation of legal codes, and it is often
accompanied by disturbances of thought or emo-
tion. It may be distinguished from delinquency,

65



ANTISOCIAL BEHAVIOR

which is a more serious form of antisocial behavior
and involves the breaking of criminal laws. It may
also be distinguished from antisocial personality
disorder (also known as sociopathy or psychopathy),
in which antisocial behavior is longstanding and
continues in a variety of areas during adulthood
(e.g., irresponsible parenting, unlawful behaviors,
repeated aggressiveness, repeated lying, reckless
endangerment of others). Research indicates that
family environment, personality characteristics,
peer environment, and social contexts all play a
role in influencing the development and mainte-
nance of antisocial behavior.

Engaging in antisocial behavior poses great
risk to an individual’s mental and physical health.
It puts one at increased risk for alcoholism, ciga-
rette smoking, illegal drug use, high-risk sexual
behavior, depression, and for engaging in vio-
lent acts towards others and towards the self.
The health risks of interpersonal and intrapersonal
violence are readily apparent. It is also well known
that substance abuse poses serious health haz-
ards through the direct bodily harm that these
substances cause, as well as the indirect effects
that result from impaired judgment (e.g., auto-
mobile accidents, high-risk sexual behavior). Anti-
social behavior has additional health consequences
by virtue of its relationship with high-risk sex-
ual behavior and depression. High-risk sexual
behavior poses life threatening consequences due
to the risk of HIV/AIDS (human immunodeficiency
virus/acquired immunodeficiency syndrome).
Depression, though not life threatening itself, is
characterized by negative emotional, cognitive,
and motivational symptoms; low self-esteem; and a
generally diminished quality of life. By placing
individuals at risk for these behaviors and condi-
tions, antisocial behavior is clearly associated with
undesirable mental and physical health outcomes
that may ultimately lead to loss of life.

Amidst the current theories and models that
have been advanced to explain the causes of anti-
social behavior, three have been particularly useful
in their ability to inform prevention and treatment
efforts. Coercion theory proposes that antisocial be-
havior is carried out to force other people to give
in to the aversive demands that the individual is
imposing. Examples of coercive antisocial behav-
ior include hitting a classmate so that he will stop
teasing or having a temper tantrum in response to

a parent who refuses to buy candy. The social
developmental model hypothesizes that a lack of
belief in the moral order, perceived rewards for
antisocial interaction and involvement in related
behavior, commitment to antisocial lines of action
and people, and belief in antisocial values are
direct predictors of antisocial behavior. A more
general developmental model of child antisocial
behavior theorizes that maternal smoking, sub-
stance abuse, and poor nutrition during preg-
nancy are antecedents to the child’s antisocial
behavior. Thus, this model purports that poor
health outcomes are the antecedents, as well as the
consequences, of antisocial behavior. This model
further hypothesizes that parental style, child char-
acteristics, and characteristics of the school, home,
and primary caretaker that occur later in develop-
ment are antecedents of later antisocial behavior.

Efforts to prevent antisocial behavior are mostly
directed at adolescents. The nature of a preven-
tion intervention is based on its underlying theo-
retical approach and the age group of the individu-
als being targeted. Interventions that target the
prenatal and early childhood environment focus
on maternal nutrition, maternal health, smoking
reduction, and family problem-solving skills. Inter-
ventions that target the family environment seek
to facilitate the development of noncoercive disci-
pline, strategies for improving social and educa-
tional development, and strategies for improving
parental involvement in school and extracurricu-
lar activities. Interventions that target the school
environment focus on supporting academic suc-
cess, modifying school environments to inhibit
aggressive behavior, increasing academic organi-
zation, and teaching positive peer relations. Treat-
ment efforts have largely been based on cognitive-
behavioral training, which involves attempts to
modify moral reasoning, increase one’s ability to
take the perspective of another, and to increase
frustration tolerance and the ability to resolve
interpersonal dilemmas with prosocial solutions.
Such treatment also seeks to modify family interac-
tions and create improved parental management
and a more positive family atmosphere.

KivBerLy R. JacoB ARrioLA
(seE ALso: Behavior, Health-Related; Domestic Vio-

lence; Family Health; Reckless Driving; Substance
Abuse, Definition of; Violence)
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ARBOVIRAL ENCEPHALITIDES

The viruses that cause arboviral encephalitides are
all arthropod-borne. They are maintained in na-
ture through biological transmission between sus-
ceptible vertebrate hosts (primarily birds and ro-
dents) by blood-feeding arthropods, primarily
mosquitoes, and ticks (see Table 1). Arboviruses
replicate and produce viremia (virus in the blood
of the host) in the vertebrate host and infect the
arthropod when it takes a blood meal. They
replicate in the tissue of the arthropod and are
passed on to a new vertebrate host when a subse-
quent blood meal is taken, generally ten to four-
teen days later.

All arboviruses that cause meningoencepha-
litis in humans are zoonoses, having animals other
than humans as their natural host. They are main-
tained in complex life cycles involving a primary

vertebrate host and a primary arthropod vector
that usually does not feed on humans. These natu-
ral cycles usually remain undetected until humans
encroach on the area where the virus escapes the
primary cycle via a secondary arthropod vector or
vertebrate host as a result of some ecological change.
Humans and domestic animals generally become
involved only after the virus is introduced into the
periodomestic environment (areas where humans
normally live) by a bridge vector or vertebrate
host. Humans and domestic animals, when in-
fected with these arboviruses, usually do not pro-
duce significant viremia and, therefore, do not
contribute to the transmission cycle.

The arboviruses that cause meningoencepha-
litis in humans are found in nearly all parts of the
world. Each virus has a geographic distribution
that is usually limited by the ecological parameters
governing its transmission cycle. Important limit-
ing factors include temperature, rainfall patterns,
and the distribution and population densities of
the arthropod vectors and the vertebrate reservoir
hosts. The greatest number of arboviruses are
found in the tropics, where the flora and fauna are
diverse.

The majority of these arbovirus infections in
humans cause an inapparent infection or a non-
specific febrile illness. Onset of illness is usually
sudden, with fever, headache, muscle pain, ma-
laise, rash, and occasionally prostration. A small
proportion of these patients with febrile illness
may develop mild to severe neurologic disease
characterized by one or more of the following
signs: confusion, delirium, drowsiness, abnormal
reflexes, spasticity, muscle weakness, paralysis, crani-
al-nerve palsies, and convulsions. The cerebrospi-
nal fluid (CSF) is usually under pressure, has ele-
vated protein, and pleocytosis is common. Specific
antibodies can be detected in the CSF in properly
timed samples. Case fatality rates range from less
than 1 percent to 30 percent, depending on
the virus.

Globally, the most important arbovirus en-
cephalitis is Japanese encephalitis (JE), an Asian
virus ranging from Japan and eastern Siberia in the
east to India and Pakistan in the west and Indone-
sia and northern Australia in the south. Annually,
there are 30,000 to 50,000 cases reported, depend-
ing on epidemic activity, which occurs primarily in
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Table 1
Important arboviruses that are known to cause meningoencephalitis in humans
Family/Virus Vector Vertebrate Host Geographic Distribution Ecology Epidemics
Togaviridae
Eastern equine encephalitis Mosquitoes Birds Americas Rural Yes
Western equine encephalitis Mosquitoes Birds, rabbits Americas Rural Yes
Venezuelan equine encephalitis Mosquitoes Rodents, equines Americas Rural Yes
Flaviviridae
Japanese encephalitis Mosquitoes Birds, swine Asia *Rural, suburban Yes
Murray Valley encephalitis Mosquitoes Birds Australia Rural Yes
St. Louis encephalitis Mosquitoes Birds Americas *Rural, suburban, urban Yes
West Nile virus Mosquitoes, Ticks? Birds Africa, Asia, Europe, Americas *Rural, suburban, urban  Yes
Rocio Mosquitoes Birds South America Rural Yes
Tick-borne encephalitis Ticks Rodents Worldwide in temperate latitudes Rural No
Kyasanur Forest Disease Ticks Primates, rodents, camels India, Middle East Rural No
Bunyaviridae
Rift Valley fever Mosquitoes ? Africa, Middle East Rural Yes
LaCrosse encephalitis Mosquitoes Rodents North America *Rural, suburban No
California encephalitis Mosquitoes Rodents North America *Rural, suburban No
Jamestown Canyon Mosquitoes Rodents North America *Rural, suburban No
* Most important ecology
SOURCE: Adapted from: Gubler, D. J. and J. W. LeDuc. Scientific American Medicine (1998). II: 7 "Infectious Diseases," XXXI: "Viral
Zoonoses," Dale, D. C. and D. D. Federman, eds. Seattle: Scientific American, Inc., pp.1-10.

temperate or subtropical latitudes. The principal
mosquito vector of human infection is Culex
tritaeniorhynchus, which breeds in rice fields. Pigs
and certain bird species act as amplification hosts;
humans and horses are considered “dead-end”
hosts. The highest incidence of disease occurs in
children, as persons in older age groups have
generally been exposed to infection and are im-
mune. Elderly persons who are not immune are at
highest risk for severe neurologic illness. The case
fatality rate (CFR) is about 25 percent, but neuro-
psychiatric sequelae may occur in 30 to 70 percent
of survivors.

In the western hemisphere, there are numer-
ous viruses that can cause neurologic illness in
humans. Discussion of all of these viruses is be-
yond the scope of this encyclopedia, but two viruses
that are closelyrelated to the Japanese encephalitis
virus are important. The St. Louis encephalitis
virus occurs from Canada to Argentina, periodi-
cally causing epidemics. Surveillance data are not
available for most countries, but in the United
States there have been 4,480 cases reported since
surveillance began in 1964, with an annual average
of 124 cases and a median of 26 cases. Like JE,

most outbreaks occur in temperate and subtropi-
cal latitudes. Culex species mosquitoes are the
principal vectors, and certain bird species serve as
amplification hosts; humans are “dead-end” hosts.
The highest incidence of severe disease occurs in
persons over sixty years of age. The CFR is about 8
percent overall, but may be 15 to 20 percent in
persons over sixty.

Historically, the West Nile (WN) virus has
been infrequently associated with severe human
illness. The virus has a wide geographic range
throughout most of Africa, west and central Asia,
and the Middle East. It was occasionally intro-
duced into Europe, where it caused small out-
breaks. In recent years, a number of epidemics of
WN virus have been reported in the Middle East,
Europe, and North America. These outbreaks have
been associated with an increased incidence of
neurologic disease and death in humans, horses,
and birds. It is uncertain at this time why this
apparent change has occurred. WN virus has a
wide vector and host range; Culex mosquito spe-
cies and birds are the principal hosts of this virus.

In the U.S., WN virus was introduced for
the first time in 1999 and caused large epizootics
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in 1999 and 2000 among the American crow and
other bird species, and in horses in a twelve-
state area of the Northeast. Human cases were
documented in New York, New Jersey, and
Connecticut—in 1999 and 2000. There were 83
laboratory positive cases, 79 of which had neuro-
logic disease. Age ranged from five to ninety-five
years, but 85 percent of these patients were over
fifty. There were nine deaths (CFR = 11%), all in
persons over sixty-five.

In recent years there has been a dramatic
global resurgence of epidemic arboviral diseases,
including those that cause encephalitis. This has
been caused by a number of demographic, and
societal changes that have created ideal conditions
for the increased movement and transmission of
vector-borne diseases. Increased population growth;
increased movement of people, animals, and com-
modities via modern transportation; uncontrolled
urbanization; and changes in agricultural prac-
tices all contribute to increased geographic spread,
human exposure; and infection by these zoonotic
viruses.

Duane J. GUBLER

(see aLso: Communicable Disease Control; Vector-
Borne Diseases)
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ARMED FORCES ALCOHOL
AND DRUG ABUSE
PROGRAMS

Combat readiness, the combination of materiel,
logistics, personnel, and training factors that de-
termines a unit’s ability to enter combat, is influ-
enced by a host of human behavioral problems.

Illicit drug use, heavy drinking, and tobacco use
can jeopardize mission readiness, impair work
performance, and put lives at risk.

Since the mid-1960s the Department of Defense
(DOD) has kept drug abuse statistics and devel-
oped policies for prevention, counseling, and the
elimination of drug abuse within the Armed For-
ces. In the 1960s marijuana was believed to be the
primary drug of abuse. However by 1970 it was
evident that large quantities of heroin were being
used by service members in Vietnam. As much as
one-half of all U.S. personnel were using illicit
drugs; over one-third were addicted. In response,
DOD policy was revised to offer amnesty to en-
courage voluntary identification and drug abuser
enrollment in treatment programs; nonpunitive
military rehabilitation programs were developed
with a focus on treatment. The Armed Forces
began identifying narcotics users as they left Viet-
nam, detoxifying identified abusers prior to their
return to the United States, and providing a mini-
mum of 30 days of treatment in military facilities.
As policy was refined, a systematic, random drug
testing program was established for active duty
military personnel. Those who volunteered for
treatment could not be discharged under other
than honorable conditions. It was only a matter of
time before a drug-related incident erupted.

For the U.S. Navy this proved to be an accident
on board the aircraft carrier USS Nimitz. On May
26, 1981, flight personnel using illicit drugs caused
an aircraft accident that resulted in 7 planes de-
stroyed, 11 planes damaged, 14 personnel killed,
and 48 additional personnel injured. Autopsies
revealed traces of THC in six of the personnel
killed. The Chief of Naval Operations declared a
zero tolerance policy for illicit drug use. Military-
wide, the strong push for punitive action for drug
use was adopted and a White House commission
developed guidelines for a forensically solid, DOD
unified testing program.

In 1986 the DOD established a formal, inte-
grated health promotion policy designed to im-
prove and maintain military readiness and the
quality of life of personnel. Alcohol and tobacco
were finally identified as real targets for behavioral
change. Specific objectives of the policy included
reducing heavy drinking by military personnel
(heavy drinking is defined as having five or more
drinks per typical occasion at least once a week),
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reducing alcohol-related motor vehicle crash deaths,
and reducing illicit drug use by military personnel.
Emphasis was placed on those most at risk: junior
enlisted men, single personnel, and personnel
with high school education or less.

In addition to DOD-wide policy implemen-
tations, such as nonsmoking regulations and
deglamorization of alcohol, all branches of the
military have responded with their own compre-
hensive programs. These have incorporated ag-
gressive education and training, leadership sup-
port, involvement and responsibility at every level,
and group peer pressure. The Navy’s Personal
Responsibilities and Values: Education and Train-
ing (PreVent) program emphasized individual re-
sponsibility concerning alcohol and drugs, as well
as violence and sexual harassment, fitness and
readiness, and financial management. The Marine
Corps’ Semper Fit program is based on the “whole
health” picture and promotes health awareness at
the local command. The focus is on the personal
choices that each marine can make to feel and
perform his or her best. Army’s Installation Pre-
vention Team Training (IPTT) brings together
multi-disciplined teams from Army posts to de-
velop collaborative, installation-wide prevention
programs. One component of this program is the
Soldier Risk Reduction Program, a process of
identifying, targeting, and preventing high-risk
problem behaviors that can directly effect individ-
ual and unit combat readiness.

Today the Department of Defense Demand
Reduction Program, in support of the National
Drug Control Policy, consists of activity in three
areas: randomized testing—unpredictable and with-
out a discernible selection system—for Active Duty
Military, the DOD civilian, and National Guard
and Reserves; Anti-Drug Education and Training
for DOD military and civilians, military depen-
dents, and others through outreach programs;
and treatment and rehabilitation to restore the
individual to effective duty. The latest Department
of Defense Survey of Health Related Behaviors Among
Military Personnel, conducted worldwide among all
military services every three years, speaks to the
success of the program. The 1998 survey results
show that self-reported use of any illicit drugs
within the past 30 days of the survey date is at 2.7
percent, down over 90 percent in the 18 years
since the survey began. Use of legal substances,
however, remains a concern; nearly one in six

military personnel engages in heavy drinking. Ciga-
rette smoking also remains common, affecting
almost one in every three active-duty military per-
sonnel. While obvious progress has been made
since the 1980s there is room for improvement.
With a focus on concerted leadership and those
values which maintain that alcohol and other drug
abuse is incompatible with military service, the
Armed Forces can work toward inculcating a posi-
tive culture that may help to effect behavior change.

MarLrary TyTEL

(seE aLso: Addiction and Habituation; Alcohol Use
and Abuse; Domestic Violence; Marijuana; Smok-
ing Cessation; Substance Abuse; Tobacco Control;
Violence)
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ARMS CONTROL

It has been said that when elephants fight, it is the
grass that suffers most. During times of war, it is
generally the most vulnerable members of society
who are most affected. While the direct costs of
war are often estimated in lives lost or disabilities
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incurred, the indirect costs of war can be just as
destructive. Damaged infrastructures, disruption
of health and other vital services, an increase in the
prevalence of disease, and mental and emotional
disturbances among participants and civilians are
just some of the effects of war. Thus a failure to
limit the proliferation of weapons of war and
mass destruction has enormous public health
consequences.

The tools of war, including land mines, bombs,
grenades, and bullets, are all negative devices that
maim and kill. Land mines, for example, kill or
injure 28,000 men, women, and children a year.
Those who survive often suffer lifelong disabilities.

Nuclear weapons are particularly destructive
and pose an enormous threat to life. E. F. Frohlich
has written that nuclear weapons “have the poten-
tial to destroy all civilization and the entire ecosys-
tem of the planet. . . . The radiation released by a
nuclear explosion would affect health, agriculture,
natural resources, and demography over a wide
area. Further use of nuclear weapons would be a
serious threat to future generations. Ionizing ra-
diation has the potential to damage the future
environment, food and marine ecosystem, and
cause genetic defects and illnesses in future gen-
erations. . . . There are some forty thousand ...
nuclear weapons in storage in the world today,
representing an unimaginable threat to people
everywhere” (Frohlich 1997, p. 2). According to
Frohlich, the major arguments for eliminating
nuclear weapons are based on “their destructive-
ness, the risk of accidental and inadvertent use,
and the threat to the security of all by the danger of
proliferation” (Frohlich, p. 5).

The United Nations General Assembly and
the International Court of Justice have unani-
mously agreed that the only guaranteed way of
eliminating the threat of nuclear war is to rid the
planet completely of these destructive devices.
International law, however, cannot dictate whether
it is lawful or not to threaten or to use nuclear
weapons as a means of self-defense in the face of
an impending enemy attack. The International
Court of Justice cannot legislate to fill this void, as
it is not mandated to do so. One possible way
around this problem would be to introduce a joint
non-first use undertaking between concerned par-
ties. “China has taken a lead in this regard, by
having reiterated its support of the goal of the

elimination of nuclear weapons, and its undertak-
ing not to be the first to use such weapons”
(Frohlich, p. 5).

Nuclear weapons are not the only threat to the
health and well-being of populations. Chemical
and biological weapons also pose grave dangers,
especially when they are in the hands of terrorist
groups and aggressive regimes. The Carnegie Com-
mission on Preventing Deadly Conflict has re-
ported that “Sadam Hussein . . . used deadly gas to
suppress the Iraqi Kurdish populations in 1998
and in 1995 the Japanese sect Aum Shinrikyo used
sarin gas in a Tokyo subway. The desire for such
inexpensive weapons of mass destruction has, ac-
cording to some reports, prompted Libya to con-
struct the largest chemical weapons factory in the
world and the delivery systems to go with the
weapons” (Holl 1996, p. 9).

Imposing sanctions are an effective way of
making states realize that their actions can have
consequences far beyond their own national
boundaries. Sanctions can combine with military
and diplomatic measures to limit a state’s freedom
and pressure it to correct inappropriate behavior.
While sanctions can be very effective, they often
cause innocent civilians to suffer. States under
sanction “suffer economic hardship and fall be-
hind in the increasingly competitive global econ-
omy, especially when important trading partners
are not similarly constrained” (Holl, p. 12). Impos-
ing more focused sanctions that directly target the
malefactors would be one way of ensuring that
only those directly responsible for the prob-
lem suffer.

Another effective means of combating vio-
lence is to work proactively to encourage peaceful,
nonviolent solutions to tensions, conflicts, and
potential threats. This is the core premise of pre-
ventive diplomacy. There is heartening evidence
that “where sufficient political, economic, and
military resources are properly mobilized for the
task, conflict prevention can be successful. . . . Best
practices of conflict prevention rely on well-
developed systems of early warning, explicitly pro-
vide for resource pooling and burden sharing
among a range of diverse actors and agencies, aim
at redressing underlying structural problems as
well as the proximate causes of conflict, and apply
diplomatic and military leverage appropriate to
the problem at hand” (Carnegie Commission on
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Preventing Deadly Conflict, p. 5). The effective-
ness of any preventive action appears to rest on
three essential elements: “Early reaction to signs of
trouble, an extended effort to resolve underlying
causes of violence (“root causes”), and a compre-
hensive, balanced approach to alleviating pres-
sures (“risk factors”) that can trigger violent con-
flict” (Holl, p. 6).

The lives of innocent people are continually
threatened by war, and responsible governments
and concerned citizens must continue to devise
ways to combat violence. The means employed to
deal with the problems posed by the proliferation
of weapons of mass destruction will vary depend-
ing on the kinds of weapon involved, the geo-
graphic location in question, and the underlying
reasons for the prevailing violence. “Adopting a
policy of doing nothing simply defers the problem
to a later date when the level of destruction and
the costs of intervening are higher and the risks of
action are even greater” (Carnegie Commission
on Preventing Deadly Conflict, p. 5). Better frame-
works for understanding the dynamics of complex
violence and mass destruction are needed. Sanc-
tions, the pooling of resources, invoking the inter-
national community, and employing preventive
diplomacy measures and international conventions
such as the Ottawa Convention for the elimination
of landmines are some of the workable means of
reaching peaceful solutions to these problems.

Pamera HarTican
Eramne Lammas
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ARSENIC

Arsenic (As) is a silver-gray metal that gained much
of its notoriety because of its historical use as a
human poison (approximately 70 to 180 milli-
grams of arsenic is fatal to an adult). Arsenic is
present in the earth’s crust at an average concen-
tration of 2 to 5 mg/kg, with low levels commonly
found in the air, water, and soil. In the eighteenth
and nineteenth centuries, arsenic was used as a
preservative in animal hides, and as an ingredient
in pigments, dyes, glass, pharmaceuticals, and
pesticides.

In the first half of the twentieth century, arse-
nic was used in pharmaceuticals intended to treat
syphilis (e.g., arsphenamine), skin diseases (e.g.,
Fowler’s solution, a 1% potassium arsenate solu-
tion), and parasites (e.g., Pearson’s Arsenical Solu-
tion). Arsenic is still used as an ingredient in
pesticides, wood preservatives, copper and lead
alloys, glass, semiconductor devices, and veteri-
nary medicines.

Although arsenic is found in nature in its
elemental form (arsenic metal), it occurs most
commonly in inorganic or organic compounds.
Common inorganic arsenic compounds are
trivalent arsenic (e.g., arsenite, H;AsO;) and
pentavalent arsenic (e.g., arsenate, H,AsO,,
HAsO,?). Common organic arsenic compounds
are monomethyl arsonic acid (MMA), dimethyl
arsinic acid (DMA, also known as cacodylic acid),
and roxarsone.

Adverse health effects are dependent on the
chemical form and physical state of the specific
arsenic compound. In general, organic arsenic is
less acutely toxic than inorganic arsenic. The health
effects of arsenic are widely variable, and are
primarily due to differences in the oxidation state
of the two predominant forms: trivalent arsenite
and pentavalent arsenate. Several organic arsenicals
that accumulate in fish and shellfish are essentially
nontoxic. Human exposure to arsenic compounds
occurs primarily in occupational settings and by
the ingestion of contaminated drinking water and
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seafood. Arsenic toxicity due to natural contami-
nation of drinking water has been recently noted
as a significant public health problem in Bangladesh.
Predominant adverse health effects associated with
acute arsenic exposure include fever, melanosis,
hepatomegaly, cardiac arrhythmia, peripheral
neuropathy, nephrotoxicity, diarrhea and vomit-
ing, and, at sufficiently high doses (70 to 180
milligrams for an adult), death. Chronic exposure
to arsenic may lead to neurotoxicity (evidenced by
sensory changes, paresthesia, and muscle weak-
ness), cancer (basal cell and squamous cell carci-
noma of the skin, lung cancer, or bladder cancer),
cardiovascular effects (including “blackfoot dis-
ease,” so called because the soles of the feet and
toes turn black with gangrene), skin disorders such
as hyperpigmentation, and birth defects.

Arsine gas is a potent hemolytic agent. The
International Agency for Cancer Research (IARC)
and the U.S. Environmental Protection Agency
(EPA) classify arsenic as a carcinogen based upon
epidemiological evidence demonstrating a causal
association between arsenic exposure and specific
cancers, such as skin cancer and lung cancer.
Arsenic can accumulate in hair and nails, and
measurement of arsenic levels in these tissues may
be a useful indicator of past exposures, while
measurement of urine is considered a good indica-
tor of current arsenic exposure. Arsenic is prima-
rily excreted from the body in urine (30 to 85% of
absorbed arsenic is excreted via urine). Scientists
have puzzled for decades over arsenic’s mecha-
nism of carcinogenicity due to the discordance
between the results of human and animal bioassays.
Animals appear to be substantially less susceptible
to arsenic-induced toxicity than humans. Investi-
gations in animals have suggested that inorganic
arsenic can be an essential trace element in some
animals. In contrast, arsenic has not been deter-
mined to be an essential trace element in humans.

MARrGARET H. WHITAKER
Bruce A. FowLer
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ARTHRITIS

See Osteoarthritis and Rheumatoid Arthritis

ASBESTOS

“Asbestos” is a term used to describe any of several
naturally occurring fibrous silicate minerals of the
amphibole or serpentine groups (see Figure 1).
Asbestos fibers may be straight (amphibole asbes-
tos) or curled (serpentine asbestos), and have no
detectable odor or taste. There are six minerals
that are generally described as asbestos: chrysotile,
which is a serpentine mineral; and crocidolite,
amosite, tremolite, anthophyllite, and actinolite,
which are all amphibole minerals. Asbestos fibers
vary in length (usually greater than 5 microns), and
width (usually less than 0.5 microns).

Almost 95 percent of the world’s mined asbes-
tos is chrysotile asbestos. The world has 200 mil-
lion tons of identified asbestos resources, and an
estimated 45 million tons of additional asbestos
resources. Because asbestos fibers are resistant to
heat and chemicals, they have been used in the
production of building materials (e.g., floor tiles,
roof shingles, cement), friction products (e.g., au-
tomotive brake pads), and heat-resistant fabrics.
However, many countries, including the United
States, have banned new uses of asbestos because
of its adverse health effects. Worldwide use of
asbestos has declined, but certain areas of the
world (particularly Southeast Asia, South Amer-
ica, and Eastern Europe) continue to use it, in part
because asbestos is an economical and long-lasting
building material.

Humans can be exposed to asbestos through
inhalation of asbestos fibers, as well as through
ingestion (e.g., drinking water from cement pipes
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Figure 1

Types of Ashestos Fibers

Asbestos

Serpentine Amphibole

I I
Amosite (brown asbestos)
Crocidolite (blue asbestos)
Anthophyllite (brown asbestos)
Tremolite
Actinolite

Chrysotile (white asbestos)

SOURCE: Courtesy of author.

that have been manufactured with asbestos). Asbes-
tos-related diseases commonly occur after a fif-
teen- to forty-year latency period following ini-
tial asbestos exposure, and are primarily asso-
ciated with occupational inhalation exposure.
Nonoccupational exposure to asbestos occurs pri-
marily through exposure to asbestos that is “fri-
able,” meaning it can be reduced to dust by hand
pressure. Asbestos fibers are long, thin fibers that
can be inhaled deep into the lungs and are able to
penetrate the lung’s walls. The immune system is
helpless against these fibers, because they are un-
able to be engulfed (phagocytised) by alveolar
macrophages, and therefore remain in the lung
for an extended period.

Diseases associated with asbestos exposure
primarily involve the respiratory system and in-
clude progressive pulmonary fibrosis (asbestosis),
pleural disease (the pleura are the membranes
that cover the lungs), and cancer of the bronchi
(bronchogenic carcinoma) and pleura (malignant
mesothelioma). Cigarette smoking along with as-
bestos exposure increases the risk of lung cancer.
There is disagreement within the scientific com-
munity as to the difference in the extent of toxicity
between serpentine and amphibole asbestos fi-
bers, although studies in humans and animals have
demonstrated that both types of fibers increase
the risk of asbestosis, malignant mesothelioma,
and lung cancer.

The primary public health approach to asbes-
tos is to ban or severely limit its use. In order to
further reduce occupational disease from asbestos

exposure, environmental controls should be im-
plemented in the workplace, including ventilation
systems, full-face respirators, and changing clothes
before and after asbestos exposure.

MARGARET H. WHITAKER
Bruce A. FowLEr

(sEE aLso: Lung Cancer; Occupational Lung Dis-
ease; Occupational Safety and Health)
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ASTAN AMERICANS

“Asian American” is a general term for Asians and
Pacific Islanders (AAPI) living in the United States.
According to U.S. Race and Ethnic Standards for
Federal Statistics and Administrative Reporting (1978),
Asian Americans and Pacific Islanders refer to
persons who can trace their original background
to the Far East, Southeast Asia, the Indian subcon-
tinent, or the Pacific Islands including Native
Hawaiians.

In 1999, there were about 10.9 million AAPIs
living in the United States and its Pacific Island
jurisdictions. Of them, about half (53.1%) lived in
the western region and more than 96 percent
resided in metropolitan areas. Together, AAPIs
represented approximately 4.0 percent of the total
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population in the United States, but they are pro-
jected to reach 11 percent (51.6 million) by 2070.
The population growth of AAPIs exceeds any
other race groups in the United States, and due to
this growth rate, AAPIs are relatively younger than
other races in the United States. The estimated
median age of AAPIs in 1998 was 31.2 years—
about 4 years younger than the median age for the
U.S. population as a whole.

The key sociodemographic feature of the AAPI
population is its great diversity. Six major ethnic
subgroups account for more than 95 percent of
the AAPI population: Chinese, Filipino, Japanese,
Asian Indian, Korean, and Vietnamese. However,
it is estimated that entire AAPI population com-
prises thirty-two different ethnic groups and speaks
almost five hundred distinct languages and dia-
lects. Since 1966, AAPI has been called a “model
minority” because of their economic success,
achievements, and good citizenship, suggested by
such indicators as low crime rates and a low rate of
welfare dependency. But AAPI, composed of many
ethnic groups, is not a homogeneously preferred
group. Due to high proportion of immigrants
(about 60 percent of AAPIs in the United States
were foreign born), a significant number (22.4 to
53.3%) of AAPIs cannot speak English fluently.
There is also a high percentage of refugees. After
the Vietnam War, more than 1.4 million Eastern
Asian Indochinese refugees have been settled in
the United States As a result, the population of
AAPIs is extremely heterogeneous in terms of
socioeconomic status as well as ethnic origin.

Probably influenced by Eastern culture, strong
kinship and family ties are the basic characteristics
of the AAPI family structure. There were 2.5 mil-
lion AAPI families in the United States in 1999, 80
percent of which were married-couple families.
AAPI families are often large: 21 percent had five
or more family members, compared with 11 per-
cent for non-Hispanic white families. AAPI chil-
dren under 18 years of age were more likely to live
with both parents (84%) than non-Hispanic white
children (77%). AAPI parents usually encourage
their offspring toward high academic achievement,
and they are more likely to direct or supervise their
children’s educational activities than their white
counterparts. As a result, among persons aged
twenty-five and over, AAPIs had the highest pro-
portion of bachelor’s or higher degree; at 42 per-
cent, compared to 27.7 percent for whites and 13.4

percent for all other ethnic groups combined.
However, the AAPI population also consists of
more people who lack education (3.4% have an
educational level below fourth grade), compared
with only 1.6 percent of the total population and
0.6 percent of whites.

AAPIs had the highest median annual house-
hold income ($46,637) among the nation’s racial
groups in 1998. However, because AAPI house-
holds were larger than white households (3.15
people versus 2.47 people), the estimated income
per household member was lower in the AAPI
population ($19,107 for AAPI versus $22,633 for
white). The distribution of household income also
reflects AAPI’s bipolar characteristics. Compared
to white households (2.6% of which had an annual
income less than $5,000; 21.3% had $75,000 and
over), AAPI households had a higher percentage
of both poorest and wealthiest households (4.8%
had an annual income under $5,000; 28.1% had
$75,000 and over). Of AAPIs, 12.5 percent live
under the poverty level, which is also higher than
the proportion of poor non-Hispanic whites (8.2%).

Generally speaking, U.S. Census data clearly
indicate that AAPIs have bipolar sociodemographic
characteristics. On average, they are younger and
have higher incomes and educational achievement.
But on the other hand, there is a significant num-
ber of AAPIs with low income, less education, and
limited English-speaking capability.

Inrespect to general health status, AAPIs have
the longest life expectancy (80.3 years in 1992), the
lowest infant-mortality rate (5.3 per 1,000 live
births in 1995), and the lowest age-adjusted mor-
tality rate (282.8 per 100,000 in 1996) among
different racial groups in the United States. The
three leading causes of death for AAPIs are heart
disease, cancer, and stroke, which are coincident
with the top leading causes of death for the general
population. But, among the different racial groups,
AAPIs have the lowest mortality rates from heart
disease and all cancers. Stroke is one of major
diseases of which the death rate among AAPIs is
higher than among whites. Type II diabetes mellitus
is another illness with higher prevalence and inci-
dence in the AAPI population, compared to non-
Hispanic whites.

Although overall cancer rates for AAPIs are
very low, the heterogeneity of AAPIs leads to
significantly different ethnic patterns for various
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cancers. For example, the age-adjusted incidence
rate of cervical cancer for Vietnamese women is 43
per 100,000 in 1992, which is the highest among
different racial groups in the United States (5.7
times higher than the rate for non-Hispanic white
women and 3.3 times higher than the rate for
African-American women). Lack of knowledge and
low Pap test utilization are two major areas that
need great improvement for this group.

According to the National Cancer Institute,
liver carcinoma is more likely to prevail among
AAPIs. Compared to non-Hispanic whites (inci-
dence of liver cancer: 3.3 per 100,000), Vietnam-
ese men have the highest incidence of liver cancer
(41.8 per 100,000), followed by Korean men (24.8
per 100,000), Chinese men (20.8 per 100,000),
Filipino men (10.5 per 100,000), and Korean
women (10.0 per 100,000). The most likely etiol-
ogy of this high incidence of liver malignancy for
AAPIs is the high viral hepatitis infection rate in
this group. The prevalence rates of Hepatitis B
surface antigen (HBsAg) for AAPIs range from 5
percent for Koreans to about 15 percent for South-
east Asians. High chronic HBsAg carrier rates in
pregnant Asian women also contribute to high
incidence rates of liver cirrhosis and primary
hepatocellular carcinoma for AAPIs.

The incidence rate of nasopharynx cancer in
Chinese men (10.8 per 100,000) is the highest
among racial groups. Compared to non-Hispanic
whites (0.6 per 100,000 for white men and 0.3 per
100,000 for white women), other AAPI groups
also have high incidence of nasopharynx cancer
(Viethamese men 7.7, Chinese women and Fili-
pino men 3.9 per 100,000). Korean men (48.9 per
100,000) and Japanese men (30.5 per 100,000)
have highest incidence of stomach cancer in the
United States.

Tuberculosis (TB) infections are extremely
prevalent in the AAPI population (36.6 per
100,000), compared to other racial groups, includ-
ing African Americans (17.8 per 100,000), Hispan-
ics (13.6 per 100,000), and non-Hispanic whites
(2.3 per 100,000). Compared with 1994, the num-
ber of reported TB cases in 1995 decreased in each
gender, age, and racial group except AAPI, for
whom a 2.9 percent increase was reported.

The access to health care is generally a barrier
to improve health status for the poor, newly immi-
grated AAPIs. On one hand, a significant number

of AAPIs (21.1% in 1998) who lack health insur-
ance coverage cannot afford health care expenses.
On the other hand, the lack of availability of
culturally competent health professionals in the
U.S. health care system is an overwhelming, eth-
nicity-specific obstacle to health care access. As a
result, low rates of health services utilization, high
rates of emergency room use, and inadequacy of
prenatal care can be often seen in the AAPI
population.

Asian traditional medicine serves as a buffer
to ease the unmet need of formal medical care
access, especially for new immigrants and AAPI
refugees and an important alternative for AAPIs in
maintaining health and mitigating suffering from
sickness. Asian traditional medicine, such as acu-
puncture, herbal medicine, and massage, consists
of techniques and theories believed to be able to
balance the “ying and yang” of the human body
and establish a harmonious “flow of energy.” The
comprehensive and holistic strategies of care within
Asian traditional medicine have attracted substan-
tial attention from the general American popula-
tion. However, lack of an accepted scientific basis
has retarded the utilization of Asian traditional
medicine by the general public. Lead poisoning is
occasionally reported from Asian traditional or
folk remedies.

AAPIs also have unique risk behaviors. AAPIs
have a higher rate of abstinence from alcohol than
do other racial groups. However, important varia-
tions among different Asian groups have also been
found. Compared to whites, a significant number
(30 to 50%) of Asians who are deficient in aldehyde
dehydrogenase activity tend to exhibit more in-
tense reactions to alcohol and generate higher
levels of the metabolite acetaldehyde. The genetic
predisposition may be the major reason that AAPIs
drink less and are also less likely to be alcoholic. In
addition, acculturation, social norms, attitudes to-
ward alcohol, and expectations from drinking are
also significant factors that shape the AAPIs drink-
ing patterns.

According to the 1998 Report of the Surgeon
General, 15.3 percent of AAPI adults (men and
women combined) were current smokers in 1995,
lower than the national average (22.4% in 1995)
and also the lowest rate among various racial adult
populations. Among smokers, AAPIs tend to smoke
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fewer cigarettes per day than their white counter-
parts. The percentage of cigarette smoking among
adult AAPI males (25.1% in 1995) is significantly
higher than among adult AAPI females (5.8% in
1995). Significant variations of smoking rates can
also be found among AAPI groups. Much higher
smoking rates are seen among Southeast Asians
(e.g., Vietnamese and Laotian) and Koreans than
among other AAPI ethnic groups. Smoking preva-
lence among AAPI youths is the second lowest
among different racial youth groups (20.6% for
AAPI male adolescents and the 13.8% for AAPI
female adolescents in 1994).

From a macro standpoint, Asian Americans
are a “model minority” with a high household
income, high education, and low mortality rate.
However, as a demographic designation, Asian
American also encompasses a diversity of ethnic
groups. Census data and literature always illustrate
their bipolar characteristics in socioeconomic sta-
tus and health indices. People from lower-income
AAPI groups and refugees are experiencing lim-
ited access to health care and lower health status,
resulting from linguistic, cultural, financial, and
systemic barriers. Cultural influences, including
Asian traditional medicine and folk beliefs, also
play an important role in health status. In order to
promote better health for Asian Americans, a
locally tailored health promotion policy and a
community-based health care system are needed.

Tep CHEN
Cni-Caene Hsu

(seE aLso: Acculturation; Chinese Traditional Medi-
cine; Cultural Anthropology; Ethnicity and Health;

Pacific Islanders, Micronesians, Melanesians; Tradi-
tional Health Beliefs, Practices)

ASSESSMENT OF HEALTH
STATUS

The health status of populations and of individuals
is assessed for many reasons. Assessing needs for
care helps guide the allocation of resources—
diagnostic assessments guide treatment, prognos-
tic assessments contribute to planning, and assess-
ing changes in health status is central to evaluating
the quality of health care.

Because “health” is in many ways an abstract
concept, it cannot easily be assessed directly.
Instead, indirect indicators such as a response to a
question or a clinical observation are used. These
may be combined into a numerical index, very
much as economists use an index to summarize
the performance of the stock market. Alterna-
tively, health indicators may be presented in the
form of a profile, in which different aspects of
health are presented separately, rather as a car
company might present a profile of a car’s per-
formance, handling, fuel economy, and size.

There are several sources of public health
indicators. For practical reasons, there is a strong
preference toward using existing information wher-
ever possible, although no single source is ideal.
There is, for example, the anomaly that many
health assessments are based on people who are
not healthy. Examples include death certificates,
hospital discharge information, and notifiable dis-
ease reports. These may be aggregated to provide
statistics (such as mortality rates) at the commu-
nity, regional, or national level. The advantage of
mortality as an indicator of health is a practical
one: Deaths must be recorded by law and repre-
sent a complete and accessible source of informa-
tion. Other sources for public health assessment
include rates of hospitalization or of disease. How-
ever, because an illness will not be recorded unless
a person is receiving formal treatment, hospital
statistics are at least partly based on the availability
of care and may misrepresent the level of disease
in a population. To overcome these limitations,
indicators must be collected in other ways. Ques-
tionnaires and surveys, for example, are not lim-
ited to people who are seeking care and need not
include only negative indicators. Positive indica-
tors, such as fitness levels, the percentage of the
population playing sports, or self-reported indica-
tors of happiness, can also be assessed. The disad-
vantage to such methods is simply that these data
are not routinely collected and are costly to gather.
Health assessments may also include environmen-
tal indicators, such as water or air quality. These do
not form direct health indicators, however, but
generally refer to risk factors external to individu-
als that may play an explanatory role in analyzing
health patterns.

Assessments reflect prevailing definitions of
health. The World Health Organization, for exam-
ple, views health as a resource for living. A healthy
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population, therefore, may be defined as one that
safeguards the health of its members—the health
of the population may be a resource for the well-
being of its members. This introduces the idea of
assessing the health of a population, rather than
merely health in a population. If a population
represents more than the sum of the individuals
within it, public health assessments must represent
more than data based solely on individuals. With
this view in mind, several categories of indicators
have been proposed. These include health re-
sources, such as the existence of immunization
programs; indicators of collective justice, such as
the level of disparity in individual health indicators
within a society; indicators of social capital (e.g.,
trust in one’s neighbors, involvement in commu-
nity activities); indicators of collective capacity,
such as community participation and volunteer-
ing; indicators of resiliency, such as a population’s
readiness and ability to cope with challenges such
as natural disasters; and functional indicators, such
as a society’s level of internal peace, safety, or
creativity.

Approaches to assessing health are not static,
but evolve in a mutual interaction with the prevail-
ing definition of health and the health issues fac-
ing a society. From the many possible indicators of
health, we tend to choose those that reflect prob-
lems of concern and for which improvement is
sought. Publication of an indicator, such as the
infant mortality rate, focuses attention on a par-
ticular problem, and the resulting interventions
will attempt to correct it. Health assessments thus
indirectly influence public health, which has the
effect of reducing the value of that indicator as a
marker of a current health problem. New indica-
tors must therefore be selected, and the cycle
begins again. For example, as the infant mortality
rate declines, growing numbers of infants exhibit
health problems associated with low birth weight
or prematurity, and new assessments are needed
to address these problems.

IaNn McDowrLL

(sEE ALso: Certification of Causes of Deaths; Child
Mortality; Environmental Determinants of Health;
Evaluation of Public Health Programs; Health
Measurement Scales; Infant Mortality Rate; Life
Expectancy and Life Tables; Mortality Rates;
Notifiable Diseases; Observational Studies)
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PUBLIC HEALTH

See Mobilizing for Action through Planning and
Partnerships

ASSIMILATION

Assimilation is the process by which individuals
from one cultural group merge, or “blend,” into a
second group. The concept of assimilation origi-
nated in anthropology and generally refers to a
group process, although assimilation can also be
defined and examined at the individual level.

CONCEPTS REGARDING ASSIMILATION

The term “assimilation” describes a change in
individual or group identity that results from con-
tinuous social interaction between members of
two groups such that members of one group (of-
ten a minority culture group) enter into and be-
come a part of a second group (often a majority
culture group). In this process of assimilation, the
minority group or culture may disappear by losing
its members to the larger and more dominant
cultural group. One of the more extreme forms of
assimilation involves intergroup marriage (e.g.,
interracial marriage). Consider, for example, an
immigrant Spanish-speaking Mexican woman who
is Catholic marrying an English-speaking Anglo-
American Protestant male. If the woman learns
English, changes her maiden name and religion,
and later becomes a U.S. citizen, she will have
assimilated into mainstream American culture.
While she does not necessarily need to change her
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religion and citizenship as the result of her mar-
riage, if she were to make these changes while
abandoning her native cultural ways, then this
would be a case of full assimilation. In this case,
entering another cultural group via marriage has
resulted in a woman relinquishing most or all
important aspects of her native identity. As part of
this full assimilation, this person would undergo
psychological changes in her cultural orientation
(i.e., beliefs, attitudes, values), and in her cultural
behaviors (i.e., customs, traditions) as well as in
her personal identity, to the point of losing all or
most of the traditions of her original native cul-
ture. A health-related question arises as to whether
such an assimilation is socially and psychologically
healthy. A century ago, scholars regarded such a
complete change in identity and behavior—the
“melting pot” notion—as a natural and necessary
aspect of immigrant adaptation to life in the
United States.

Historically, the melting pot notion has not
progressed in its entirety within U.S. society, due
in part to the presence of structural barriers, in-
cluding prejudice and discrimination, that have
limited some immigrant and native-born minority
persons from significant access to the resources
and privileges of the dominant social group. Moreo-
ver, within the United States some ethnic people
have actively chosen not to “give up” their native
heritage and identity, despite their desires to par-
ticipate successfully within the American economy.

The process of assimilation is facilitated by
education, and by conformity to the linguistic and
most prevalent cultural norms that are valued
within the dominant society. Within the United
States, the dominant society (the “Anglo Saxon
cultural value system”) includes the values of indi-
viduality, freedom, democracy, and achievement
orientation, efficiency and practicality, and sci-
ence and technology. Thus, for immigrants com-
ing to the United States, learning English is one of
several adaptive changes necessary for successfully
entering and participating in the social institutions
of the dominant culture.

Historically, some ethnic minority groups have
experienced a threat to their culture by the imposi-
tion of forced assimilation, resulting from govern-
mental policies and programs that used education
as a means of assimilating minority people. The

classic case of this involves American Indians.
Beginning in the 1890s, American Indian children
were removed from the reservation and trans-
ported to Indian boarding schools where they
were forced to learn English while they were also
prohibited from speaking their native language.
This effort to inculcate mainstream or dominant
cultural ways and to eliminate minority culture, or
“Indian ways,” operated as a form of forced assimi-
lation. Nonetheless, in the case of American Indi-
ans, this effort at “Anglo-Saxon conformity” failed
to convert these American Indian children and
their parents to dominant cultural norms, and
subsequently these policies for the educational
assimilation of Indians were discontinued. One
question that arises, of course, is whether forced
assimilation is detrimental to mental health.

Assimilation is to be distinguished from the
related concept of acculturation. Both assimila-
tion and acculturation refer to the process by
which individuals undergo changes in their way of
life through adaptation to pressures to conform to
the lifeways of a new society. Acculturation, how-
ever, refers to changes in beliefs and behaviors
that occur as an individual adjusts to life in a new
culture. Level of acculturation has typically been
measured by way of acculturation scales. Such
scales typically consider: (1) the individual’s level
of proficiency in language (e.g., in speaking only
Spanish, only English, or both); (2) prior life expe-
riences within his or her native country; (3) cur-
rent preferences regarding friends; (4) preferences
regarding television and radio programs broad-
cast in English or in their native language; and (5)
other aspects of cultural involvement.

While both assimilation and acculturation share
acommon process of adaptation, assimilation con-
stitutes a more extreme form of change compared
with acculturation. In other words, while accultu-
ration involves changes in the individual’s pattern
of living in adapting to the new society, under
acculturation the person often maintains some
aspects of his or her original cultural ways and
identity. As noted previously, with full assimilation
the individual blends entirely into the new society
losing most or all aspects of his or her previous
cultural identity. By contrast, some immigrants
develop a bilingual/bicultural identity, which in-
volves the integration of language, beliefs, and
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behaviors learned from each of two cultures. This
integrated bicultural identity is seen by some as
a more mature and healthy resolution to the
acculturative stress that affects many immigrants.

ASSIMILATION, ACCULTURATION,
AND HEALTH

Public health research has examined the relation-
ship between acculturation and health status. The
results of these studies provide a mixed picture as
to whether successful acculturation, and perhaps
successful assimilation, can improve or denigrate
health status. Generally, many studies have shown
a positive relationship between a high level of
acculturation and an increased number of health-
risk behaviors that are prevalent in the dominant
society. In other words, racial and ethnic minority
populations have often observed a greater num-
ber of health-compromising behaviors as they ac-
culturate into U.S. society. However, as many of
these studies are cross-sectional in design, rather
than longitudinal, this conclusion involving the
apparent ill effects of acculturation has been in-
ferred rather than observed directly.

In one line of health research—the Hispanic
Health and Nutrition Examination Survey
(HHANES) survey study of health status, which
was conducted from 1982 to 1984—results gener-
ally showed the aforementioned association be-
tween levels of acculturation and various health
problems. The association was stronger among
women, although it was also apparent among men.
Among Hispanic women, higher rates of health-
compromising behaviors have been observed across
levels of acculturation for cigarette smoking and
for alcohol use. Moreover, for both males and
females, a greater level of acculturation has been
associated with higher rates of illicit drug use,
particularly marijuana and cocaine. However, this
general trend, when examined in greater detail,
shows that the relationship between assimilation
or acculturation and health status is very complex.
For example, via the process of acculturation,
individuals also tend to improve in socioeconomic
status—which means better jobs, better insurance
coverage, better access to health services, and,
therefore, a greater likelihood of having bet-
ter health.

Research on the influences of acculturation
status on mental health and substance use further
demonstrates the complexity of this relationship.
For example, some researchers suggest that the
occurrence of deviant youth behavior and subse-
quent substance abuse are prompted by the occur-
rence of acculturation stress among the parents
coupled with subsequent parent-child relationship
problems. Such problems often occur because
immigrant children acculturate at a faster rate
than their parents. Among adult immigrants, ac-
culturation stress occurs as the result of the pres-
sure toward conformity to dominant cultural ways
that many immigrants experience in their effort to
survive within a new country.

Others have argued, however, that the strong
family orientation that is characteristic of Hispanic
and other minority families serves as a protective
factor against delinquency and other types of anti-
social behavior. A clearer interpretation of these
apparently contradictory findings will require
greater depth of analysis regarding the sociocultu-
ral and familial factors that may add risk or protec-
tion to the lives of immigrants as they adapt to life
within a new society.

A recent study of the lifetime prevalence of
psychiatric disorders among various Mexican-
American migrant laborers in California revealed
some important relationships between accultura-
tion and rates of psychiatric disorder. In compari-
sons of migrant laborers having a low level of
acculturation with those having a high level, those
having the highest levels of acculturation exhib-
ited higher rates (adjusted odds ratios) of diag-
nosed mood disorders (depression) and of diag-
nosed drug abuse or dependence (addiction to
illegal drugs). In addition, those migrant laborers
who lived in the United States for less than thirteen
years exhibited the lowest levels of any psychiatric
disorder (lifetime prevalence rates), with higher
levels observed for those who had lived in the
United States for over thirteen years. Moreover,
the highest levels of psychiatric disorder were
observed among those who were native-born Mexi-
can Americans. These results suggest that some
process involving acculturative stress and/or ad-
justment to the normative living conditions within
the United States increases the risk of depression
and of illicit drug use among Mexican-American

80



ASSIMILATION

migrant laborers. Further developmental and lon-
gitudinal research is needed to clarify the mecha-
nisms that may produce these effects.

From a different perspective, young immi-
grants who engage in deviant behaviors (includ-
ing substance abuse) cannot be characterized solely
as being of either high or low acculturation sta-
tus, but instead can be seen as outcasts or
“marginalized,” because they do not “fit into”
either group. Such individuals do not relate to
either the dominant culture or to their native
cultural group. In other words, these are persons
who have failed to assimilate into the society. Such
members of racial or ethnic minority groups may
enter into socially deviant lifestyles in efforts to
obtain coveted goals (e.g., economic rewards) that
are otherwise blocked via conventionally sanc-
tioned mechanisms (e.g., school achievement).
These alienated youth may not only isolate them-
selves from the mainstream culture, but they may
also become alienated from their native reference
group. Isolated from both cultures, they may choose
to become members of street gangs as a means of
obtaining mainstream goals. While joining a street
gang may serve as an adaptive form of survival in
ghetto or barrio environments, it may be unhealthy
in the long run, as these youth face greater risks of
being victims of violence and of developing drug
dependence. Similarly, minority youth who are
alienated from the mainstream culture may de-
velop a radical identity that avoids the mainstream
culture but that expresses strong loyalty toward
their native culture (i.e., separatists). These youth
may or may not belong to a street gang, but they do
exhibit strong cultural loyalty and adherence to
certain traditional cultural traits such as (among
Hispanic groups) family bonding (familism), respeto,
and machismo.

As the above discussion suggests, accultura-
tion (of which assimilation represents an extreme
form) is a complex process. Many immigrants to
the United States exhibit improvements in lifestyle
as they acculturate and move up in socioeconomic
status. However, as they do, some of these immi-
grants may also exhibit greater rates of unhealthful
behavior, reflecting the prevailing or normative
unhealthful behaviors that are prevalent within
certain sectors of conventional U.S. society. These
more complex patterns of change in lifestyle and

in risk for various diseases and disorders due to
acculturation and assimilation require further study
to clarify which life changes are indeed healthful
(and why they are healthful), and which increase
the risk for disease or antisocial behavior.

FeLirE GonzaLez CASTRO
VEra Lorez

(SEE ALso: Acculturation; Cultural Factors; Ethnicity
and Health; Immigrants, Immigration; Migrant
Workers)
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ASSOCIATION OF SCHOOLS
OF PUBLIC HEALTH

The Association of Schools of Public Health (ASPH)
is the national organization representing the deans,
faculty, staff, and students of the accredited mem-
ber schools of public health in the United States.
Incorporated in 1959, it is the national voice of
academic public health.

The ASPH mission is to improve the public’s
health by advancing professional and graduate
education, research, and service in public health.
In order to achieve this, ASPH is committed to:

+ Providing a forum for communication
between schools and the public health
community

+ Identifying and expanding funding re-
sources to support and improve schools
of public health

+ Promoting public awareness and under-
standing of the critical roles played by
education, science, and practice in meet-
ing public health needs

+ Identifying and disseminating strategies to
increase diversity of faculty, students, and
staff in schools of public health

+ Encouraging and supporting the expan-
sion of the number of schools of public
health

+ Initiating cooperative actions and helping
build international, national, and local
coalitions with other organizations whose
mission is to improve public health

The schools have a combined faculty of over
3,000 and educate more than 15,000 students
annually. Degree programs are focused on
biostatistics, epidemiology, health-services admin-
istration, health-educational behavioral science,
and environmental health; but they also offer vari-
ous concentrations and subspecialties. Students
come from throughout the United States and from
most countries throughout the world. The schools
graduate over 5,000 professionals each year, and
offer a variety of degrees such as Master of Public
Health, Master of Health Administration, Master
of Health Services, and Doctor of Public Health.
Schools of public health constitute a primary source
of trained public health professionals and special-
ists, who are in short supply, to serve the federal
government, the fifty states, and the private sector.

Karen HELSING

(SEE ALso: Accreditation of Public Health Training
Programs; Careers in Public Health; Health Admin-
istration, Career in; Training for Public Health)
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ASSOCIATION OF STATE AND
TERRITORIAL DENTAL
DIRECTORS

The Association of State and Territorial Dental
Directors (ASTDD) is a national, nonprofit organi-
zation representing state and territorial oral-health
program directors. The ASTDD provides leader-
ship to formulate and promote sound national
oral-health policy, to increase awareness of oral-
health issues, and to assist in the development of
initiatives for the prevention and control of oral
diseases. The association builds awareness and
strengthens dental public health professionals’
knowledge and skills by developing position pa-
pers and policy statements on oral health issues,
conducting special studies on dental public health
practices, providing information on oral health to
health officials and policy makers, publishing a
quarterly newsletter, and conducting conferences
for the dental public health community.

The association is an affiliate of the Associa-
tion of State and Territorial Health Officials
(ASTHO). Founded in 1948, the ASTDD is com-
mitted to maintaining a strong oral-health pres-
ence in state and territorial governments to assure
optimal oral health. Full voting membership is
open to the chief executive officer for dental health
from the department of health or equivalent agency
in each state or territory. Associate membership is
open to public health agencies, voluntary organi-
zations, tribal entities, and health professionals
employed or interested in the area of dental public
health programs. A seven-member executive com-
mittee serves as the administrative body for the
association.

KATHLEEN A. MANGSKAU

(SEE ALsO: Association of State and Territorial
Health Officials; Oral Health)

ASSOCIATION OF STATE AND
TERRITORIAL HEALTH
OFFICIALS

Headquartered in Washington, DC, the Associa-
tion of State and Territorial Health Officials
(ASTHO) is the national nonprofit organization

representing the official public health agencies of
the fifty states, the six U.S. territories, and the
District of Columbia. ASTHO’s members are the
chief health officials of these jurisdictions.

ASTHO provides unique state-based exper-
tise and leadership for public health policy and
practice. Calling on the knowledge and experience
of its members, the senior management and pro-
gram officials of its member agencies, and its
alumni, ASTHO formulates and influences sound
national public health policy and helps to assure
excellence in state-based public health practice.

ASTHO collaborates with other national or-
ganizations to address priority public health is-
sues. Principal among these collaborating organi-
zations are the ASTHO Affiliates—sixteen
organizationally independent entities represent-
ing the directors of programs or health profes-
sions within state health departments. A close
working relationship also exists between ASTHO
and the National Association of County and City
Health Officials (NACCHO), representing the na-
tion’s official public health agencies at the local
level. A Joint Council addresses issues of impor-
tance to both ASTHO and NACCHO.

ASTHO'’s origins date to 1879 when the con-
cept of forming a national association of health
officials was first raised at a meeting of the Sanitary
Council of the Mississippi Valley in Nashville, Ten-
nessee. Four years later, officers of several state
boards of health met informally to consider form-
ing their own national organization, and on May 7,
1884, representatives from nineteen states met in
Washington, DG, to establish the National Confer-
ence of State Boards of Health. In 1897, the consti-
tution of that National Conference was amended
to include membership for representatives from
Canada and Mexico. To reflect this expanded
membership, the organization’s name was changed
to the Conference of State and Provincial Health
Authorities of North America.

At the beginning of the twentieth century, the
U.S. Surgeon General and the State and Provincial
health officials began meeting in conference annu-
ally to discuss the medical and scientific aspects of
controlling diseases of public health consequence
prevalent at that time. At the 1908 conference,
interstate quarantine regulations were discussed—
the first time that a matter of such importance was
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brought before the members—and addressed in
the context of a “working conference.” Successive
working conferences became occasions for the
U.S. Public Health Service and the State and Pro-
vincial health officials to discuss administrative
relationships as well as advances in disease preven-
tion and control.

By 1935, the annual conferences had became
a joint venture, meeting the needs of the Surgeon
General of the U.S. Public Health Service, the
Chief of the Children’s Bureau, and the State and
Provincial Health Authorities. However, shortly
after the passage of the Social Security Act of 1935,
state health officials began expressing the need for
an independent organization that could represent
them on matters concerning both federal policy
and funding. As a result, on March 23, 1942, the
Association of State and Territorial Health Offi-
cials was established in its current form, with mem-
bership limited to the executive officers of the
health departments of the U.S. states and territories.

Today, ASTHO receives its financial support
from member dues, cooperative agreements with
several federal agencies, and from charitable foun-
dations. Each year ASTHO establishes its annual
legislative and policy priorities. Currently, ASTHO
has policy committees addressing access to health
services, environmental health, infectious diseases,
prevention, and public health information and
infrastructure. In each of these priority areas,
ASTHO considers complex, critical public health
issues and publishes newsletters, surveys, resource
lists and white papers that assist the states and
territories in the development of public policy and
the promotion of excellence in public health
practice.

Georce E. Harby, Jr.

(seE aLso: American Public Health Association;
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National Association of County and City Health
Officials; Surgeon General)

ASSOCIATION OF TEACHERS
OF PREVENTIVE MEDICINE

Founded in 1948 by medical academicians and
public health professionals, the Association of

Teachers of Preventive Medicine (ATPM) is the
leading national professional association dedicated
to advancing individual and community disease
prevention and health promotion in the education
of physicians and other health professionals.

Approximately 400 individual and 125 institu-
tional members represent multiple disciplines con-
cerned with population health and are predomi-
nantly affiliated with academic health centers.
Association activities are managed by an executive
director and staff, based in Washington, DC, and
by standing committees and councils on educa-
tion, communications, member services, academic
units in medical schools, public health graduate
programs, and preventive medicine residencies.
Since the early 1980s, ATPM has sponsored publi-
cations of Maxcy-Rosenau-Last’s Public Health and
Preventive Medicine and cosponsored publication
of the American_Journal of Preventive Medicine. The
Association publishes a quarterly newsletter and
produces a weekly electronic bulletin, “ATPM News
Now.” Each year ATPM has hosted one or more
national professional meetings on academic, prac-
tice, and policy currents in the field of preventive
medicine, including the annual three-day Preven-
tion meetings, co-sponsored with the American
College of Preventive Medicine between 1984
and 2000.

Through cooperative agreements with such
federal agencies as the Centers for Disease Con-
trol and Prevention, the Office of Disease Pre-
vention and Health Promotion, and the Health
Resources and Services Administration, ATPM
and its members conduct a wide range of
educational, training, and research projects, in-
cluding: development of the widely used Inventory
of Skills and Knowledge Relating to Disease Prevention
and Health Promotion (CDC) and the Teaching Immu-
nization for Medical Education project (CDC); a
monograph on Enhancing Teaching of Prevention in
Medical Education (HRSA); and the Luther Terry
Fellowship, a prestigious two-year position as sen-
ior clinical advisor for public health and science
(ODPHP).

Wirriam H. BARKER
(sEE aLso: American College of Preventive Medicine;

Centers for Disease Control and Prevention; Health
Resources and Services Administration)
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ASSURANCE OF LABORATORY
TESTING QUALITY

Accurate laboratory testing is essential to public
health. Yet no laboratory test can be guaranteed to
be accurate 100 percent of the time. In order to
assure that test results are acceptable and reliable,
a laboratory must incorporate both quality assur-
ance and quality control procedures into its daily
laboratory routine.

Quality assurance is the ongoing process of
monitoring laboratory procedures so that correc-
tive action can be taken when established criteria
are not met. A critical element is the monitoring of
the sample or specimen collection procedure. This
includes making sure that the appropriate sample
is submitted within the timeframe required, that it
is shipped or carried to the laboratory under cor-
rect conditions for accurate testing, and that it is
stored and handled according to the test protocol
developed within the laboratory. A vital part of
quality assurance is the statistical monitoring of
the specific procedures used to measure quality
control within the laboratory. Quality assurance
includes both qualitative and quantitative parame-
ters beginning with the conditions under which
the specimen is collected and concluding with
final report and disposition of the specimen fol-
lowing testing. Quality control consists of only
those parameters that can be measured and re-
ported statistically.

Internal quality control procedures can in-
clude recording the temperatures of refrigerators,
freezers, incubators, water baths, and rooms; in-
clusion of positive and negative controls with each
type of test performed; and documentation of the

lot numbers and expiration dates of every reagent
or medium used in testing. These procedures
must be monitored routinely to alert the analyst to
situations that may result in the unsatisfactory
performance of a test. Corrective action can then
be taken before any erroneous results are re-
ported. External quality control, using anonymous
and coded performance evaluation samples, is
used to aid a laboratory in assessing its results and
provide laboratory-to-laboratory comparisons.

KATHLEEN L. MECKSTROTH

(sEE ALso: Diagnostic Testing for Communicable
Disease; Laboratory Services; Laboratory Technician;
Practice Standards; Reference Laboratory)

ASTHMA

Asthma is a common chronic lung disease charac-
terized by a narrowing of the airways, resulting in
obstruction of the flow of air and difficulty in
breathing. The airflow obstruction is partially or
completely reversible in most patients. Different
designations of asthma include bronchial asthma,
exercise-induced asthma, drug-induced asthma,
occupational asthma, and cardiac asthma (airway
narrowing in the setting of congestive heart fail-
ure). This discussion focuses primarily on bron-
chial asthma, a chronic inflammatory disorder of
the airways (both the larger “bronchi” and the
smaller “bronchioles”), resulting in airflow ob-
struction and increased sensitivity (responsiveness)
of the airways to a variety of stimuli (“bronchial
hyperreactivity”).

About 15 million Americans, a third of whom
are children, suffer from asthma, and more than
5,000 people die from it each year. The condition
accounts for an estimated 100 million days of
restricted activity and 470,000 hospitalizations an-
nually in the United States. Over the last three to
four decades both the prevalence and the death
rate from asthma in the United States and many
other developed countries have increased. In the
United States, the increases in death rates have
been higher in women than in men and higher in
blacks than in whites.

The most important risk factor to develop
bronchial asthma is atopy, an inherited predisposi-
tion to have allergies. An acute attack of asthma
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may occur if an atopic individual inhales aller-
gy-provoking substances (allergens) such as rag-
weed, cat dander, or house dust. A variety of cells
are involved in the asthmatic inflammatory reac-
tion in the airway walls, including neutrophils,
eosinophils, lymphocytes, mast cells, and macro-
phages. These cells release mediators (chemicals
such as “cytokines”) that provoke the inflamma-
tory process. Asthma also occurs in people without
allergies.

During an acute episode of asthma, bronchial
narrowing (“bronchoconstriction”) results from
the buildup of plugs of mucus and cellular debris
in the lumen, contraction of smooth-muscle cells
ringing the airways, and inflammation and edema
of the mucosa. Permanent changes in the airway,
including enlargement of the submucosal mucous
glands, proliferation of mucus-secreting cells and
smooth-muscle cells, and deposition of fibrous
tissue in the mucosa, may occur in chronic asthma,
a process known as “airway remodeling.”

The degree of airflow limitation in patients
with asthma is measured by performing breathing
tests (pulmonary function tests) such as spirometry
and the recording of peak expiratory flow rates
(PEFRs). This requires the patient to take in as
deep a breath as possible and blow it out with
maximum effort into a recording instrument.
Obstructive dysfunction is detected if airflow rates
are significantly less than predicted values. Partial
or complete reversibility of the obstructive dys-
function is possible in most cases after the inhala-
tion of a medication (e.g., albuterol) that dilates
the airways. Between episodes of asthma, airflow
rates may be normal. However, a patient who has
had asthma for many years may display persistent
and irreversible obstructive dysfunction as a result
of airway remodeling. Spirometry is also employed
in bronchial-provocation testing to determine if
an individual with suspected asthma has bronchial
hyperreactivity (an unusual degree of airway sensi-
tivity to challenges such as exercise or the inhala-
tion of dilute solutions of chemicals such as
methacholine).

Patients with asthma suffer from shortness of
breath, wheezing, chest tightness, and cough. These
symptoms, which may be episodic or chronic, are
often worse early in the morning and may disrupt
sleep. Asthma often develops in childhood, but it
may appear at any age. Episodes of asthma may be

spontaneous, but more commonly they are “trig-
gered” by various stimuli, such as inhaling aller-
gens or nonspecific airway irritants (e.g., dusts,
smoke, fumes, cold air), upper or lower respira-
tory tractinfections, exercise, certain medications,
and exposure to chemicals and other substances in
the workplace. The frequency and severity of symp-
toms vary greatly from patient to patient and tend
to be less episodic and more persistent with in-
creasing age.

The diagnosis of bronchial asthma depends
upon a medical history of one or more asthma
symptoms, evidence of airflow limitation on physi-
cal examination or pulmonary function testing,
and demonstration of some degree of reversibility
of airflow obstruction. Other conditions that mimic
asthma must be excluded. These include acute or
chronic bronchitis, emphysema, bronchiectasis,
cystic fibrosis, upper airway obstruction from vari-
ous causes, abnormal function of the vocal cords,
aspiration, lung cancer, congestive heart failure,
pulmonary thromboembolism (blood clots in the
pulmonary artery), and even certain psychiatric
disorders.

Asthma is classified according to the sever-
ity and frequency of its symptoms and the re-
sults of pulmonary function tests. Mild intermit-
tent asthma is managed by treating the occasional
symptoms with inhaled bronchodilators, called
beta,-agonists. Persistent asthma is treated with
daily anti-inflammatory drugs, especially inhaled
corticosteroids, often in combination with one or
more inhaled or oral bronchodilator drugs. A
newer class of drugs called leukotriene modifiers
is employed to manage some patients with persist-
ent asthma. Severe persistent asthma requires the
daily use of several medications, including oral
corticosteroids such as prednisone. Acute, severe
asthma may require the patient to be hospitalized
to manage acute respiratory failure with supple-
mental oxygen and even respiratory support on a
mechanical ventilator.

Patient education, environmental control,
smoking cessation, and avoidance of factors known
to provoke attacks are the mainstays of preven-
tion. The importance of stopping smoking cannot
be overemphasized. Patients with asthma must
reduce exposure to allergens (such as house dust
mites and animal danders), eliminate certain medi-
cations (such as beta-blocker drugs and aspirin),
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and avoid exposure to indoor and outdoor air
pollutants. A diagnosis of occupational asthma
requires that steps be taken to curtail workplace
exposure to offending agents. Annual vaccination
against influenza virus infection is recommended
for patients with persistent asthma.

Fortunately, most patients with asthma re-
spond well to appropriate medical management.
Anti-inflammatory therapy for persistent asthma
and immediate treatment for acute, severe attacks
are essential steps to reduce morbidity and mortal-
ity from the disease. Death from bronchial asthma
is considered to be preventable.

Jonn L. Staurrer

(sEE ALso: Chronic Respiratory Diseases; Emphysemay
Pulmonary Function)
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ATHEROSCLEROSIS

The most common cause of death and disability in
the United States is atherosclerosis, popularly
known as “hardening of the arteries.”

EPIDEMIOLOGY

Every year atherosclerosis causes about 500,000
deaths nationally, most of these due to heart attack
or stroke. There are about 15 million people in the

United States suffering from atherosclerosis, and
another 60 million are at risk. The factors that
put individuals at risk of atherosclerosis include
high blood levels of cholesterol and sugar, high
blood pressure, and tobacco use. Another impor-
tant risk factor is a family history of premature
atherosclerosis (e.g., a close relative who has had a
heart attack or stroke under the age of sixty).
In addition to these risk factors, there is accu-
mulating evidence that elevated plasma levels of
lipoprotein (a), C-reactive peptide, asymmetric
dimethylarginine, and homocysteine also acceler-
ate atherosclerosis, as do obesity, type A personal-
ity, and sedentary lifestyle.

PATHOPHYSIOLOGY

Atherosclerosis is thought to be initiated by a
“response to injury” of the endothelium (the lin-
ing of the blood vessel). Elevated blood levels
of cholesterol or glucose, as well as high blood
pressure and smoking, cause changes in the
endothelium (normally the “teflon” coating of the
vessel), which then becomes sticky. It begins to
express on its surface “adhesion molecules,” which
are a bit like cellular velcro. It also expresses
“chemokines” which are proteins that attract white
blood cells into the vessel. White blood cells (spe-
cifically monocytes and T-lymphocytes) begin to
stick to the lining of the vessel, and to infiltrate
the vessel.

The monocytes migrate into the vessel wall,
where they begin to accumulate cholesterol. They
become engorged by cholesterol in the vessel wall
and become foam cells. As foam cells accumu-
late in the vessel they distort the overlying
endothelium (forming a “fatty streak” in the ves-
sel), and they eventually may even rupture through
the endothelial surface. In these areas of endothelial
ulceration, platelets adhere to the vessel wall, re-
leasing molecules that stimulate smooth-muscle
migration and proliferation. Vascular smooth-
muscle cells in the vessel wall proliferate and mi-
grate into the area above the foam cells. The
smooth-muscle cells may also become engorged
with lipid to form foam cells, and atherosclerotic
plaque begins to take form. The plaque grows with
the recruitment of more cells, and with the accu-
mulation of matrix made by the cells and choles-
terol from the bloodstream. The progression of
atherosclerotic plaque is also related to the growth
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of microscopic vessels into the plaques. The com-
plex plaque typically is characterized by a fibrous
cap that overlies a necrotic core composed of cell
debris and cholesterol. This core also contains a
high concentration of tissue factor, secreted by
macrophages. If the plaque ruptures, the exposed
tissue factor will cause a blood clot to form, which
can lead to a heart attack or stroke.

CLINICAL MANIFESTATIONS

By virtue of its bulk, the complex plaque may limit
blood flow. With moderate-sized lesions (e.g., oc-
cupying 50% of the cross-sectional area of the
inner bore of the vessel), not enough blood can
flow through the vessel during states of higher
demand. With physical exertion, the inadequate
supply of blood may cause chest pain (angina) if
the narrowing is in a heart artery, or leg pain
(claudication) if the narrowing is in a leg artery. As
the lesion becomes larger (e.g., 80 to 90% of the
cross-sectional area), it may limit basal blood flow,
causing pain at rest (e.g., rest angina).

The complicated plaque is the major cause of
acute cardiovascular events (e.g., heart attack and
stroke). Hemorrhage into the plaque (secondary
to spontaneous rupture of small vessels supplying
the lesion) can cause rapid expansion of the plaque.
Alternatively, rupture of the plaque releases the
tissue factor in the necrotic core, which causes
local clot formation and even occlusion of the
vessel, leading to heart attack, stroke, or gangrene
of the leg, depending upon what vessels are ef-
fected. Microscopic examination of the ruptured
plaque generally reveals that the plaque is in-
flamed. Infection of the plaque by bacteria or
viruses may play a role in the inflammation and
rupture of plaques.

PREVENTION OF ATHEROSCLEROSIS

The best medical strategy for this disease is pre-
vention through aggressive modification of risk
factors. Regular physical activity; reduction of cho-
lesterol, blood sugar, and blood pressure; and
cessation of tobacco use are known to modify the
progression of disease and reduce morbidity and
mortality. In addition to removing or reducing
risk factors, recent work indicates that enhancing
endothelial function can also favorably influence
the course of disease.

ROLE OF THE ENDOTHELIUM

The endothelium is the lining of the blood vessel.
It produces a panoply of paracrine factors that
effect vessel tone and structure. Possibly the most
important of these is endothelium-derived nitric
oxide (NO). NO is derived from the metabolism of
L-arginine to L-citrulline and NO by the enzyme
NO synthase. NO is the most potent endogenous
vasodilator known, and it exerts its actions in the
same way as nitroglycerine, a medicine taken by
people to relieve angina.

NO also inhibits clot formation, and adher-
ence of monocytes to the vessel. It also inhibits the
growth of vascular smooth-muscle cells. By exert-
ing these effects, NO, and a similarly acting mole-
cule, prostacyclin, may be the body’s self-defense
against atherosclerosis.

Risk factors, such as high cholesterol, high
blood pressure, high blood glucose, and tobacco
smoke, impair endothelial function and reduce
NO and prostacyclin synthesis or activity, thereby
contributing to the process of atherosclerosis. Res-
toration of normal function of the endothelium
can relieve symptoms, and may even slow the
progression of atherosclerosis.

Jonn P. Cooke

(SEE ALso: Blood Lipids; Blood Pressure; Cardiovas-
cular Diseases; Coronary Artery Disease; Diabetes
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ATMOSPHERE

The earth’s atmosphere is simple in some respects,
and complex in others. It is relatively uniform in
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composition with respect to its major mass compo-
nents (oxygen and nitrogen), yet extremely vari-
able in some minor components, such as water
vapor and ozone (O;), which play major roles in its
heat and radiation fluctuations. The atmosphere
has a complex structure based on temperature
gradients. This structure governs its mixing char-
acteristics and the buildup of contaminants, yet is
usually invisible, except when light-scattering par-
ticles suspended in the air make it visible. The
structure of the atmosphere is of major impor-
tance to the dilution and dispersion of contami-
nants. It is governed by the lapse rate, which is the
rate of change of air temperature with height
above the ground.

The lowest of the atmospheric layers is the
troposphere, which contains about 75 percent of
the mass of the atmosphere, and almost all of its
moisture. It extends to a height that varies from
about 9 kilometers at the poles to about 15 kilome-
ters at the equator, and it has an average lapse rate
of about -6.5°C/km. The boundary between the
troposphere and the next layer, the stratosphere,
is known as the tropopause. The stratosphere
contains essentially all of the remainder of the
mass of the atmosphere; it is nearly isothermal (the
temperature does not change with altitude) in the
lower regions and shows a temperature increase
with height in the upper regions. There is very
little air exchange between the well-mixed and
turbulent troposphere and the nearly stagnant
stratosphere.

The major constituents of dry air at ground
level are nitrogen (N,) at 78.1 percent by volume,
oxygen (O,) at 21.0 percent, and argon (Ar) at 0.9
percent. Carbon dioxide (CO,) is present at about
330 ppm by volume and methane (CH,) at about
1.5 ppm by volume. About 3 percent of the total
mass of the lower atmosphere is water vapor (H,O),
but the concentration is extremely variable in both
space and time. In general, the warmer portions of
the atmosphere contain more water vapor. The
water vapor content becomes lower with increas-
ing altitude and with increasing latitude. Water
vapor plays a critical role in governing the earth’s
heat exchange and the motion of the atmosphere,
due to its high heat capacity, absorption of infra-
red radiation, and heat of vaporization. Further
effects attributable to atmospheric water result
when air motion creates clouds (aerosols of water

droplets), in which the energy received as sun-
shine in one place is liberated as the latent heat of
vaporization in another.

Of the incoming radiant energy, about 30 to
50 percent is scattered back toward space, re-
flected primarily by clouds and, to some extent, by
solid particles or by the earth’s surface. About 20
percent of the incident radiant energy is absorbed
as it passes through the atmosphere. Stratospheric
O, absorbs about 1 to 3 percent, primarily in the
short-wave ultraviolet (UV) portion of the spec-
trum; this effectively limits further penetration to
those wavelengths greater than 0.3 microns. In the
troposphere, 17 to 19 percent of the incoming
radiation is absorbed, due primarily to water vapor
and secondarily to CO.,.

The average radiation into space essentially
equals that absorbed from the sun, and a substan-
tial amount of energy must flow from the tropics
toward the poles within the oceans and the tropo-
sphere. This flow of energy is accomplished prima-
rily by systems of warm air and ocean currents that
flow toward the poles and cool currents that flow
toward the tropics.

The dispersion of contaminants within the
atmosphere is generally referred to as diffusion.
For practical purposes, the dispersion of contami-
nants by molecular diffusion is negligible because
the extent of movements are generally infinitesi-
mal compared to the movements of the air vol-
umes containing them by the turbulent motions of
the air (turbulent diffusion).

Atmospheric turbulence is a complicated phe-
nomenon that has defied mathematical descrip-
tion. When considering contaminant dispersion,
contaminant sources can be divided into three
different categories: (1) point sources, such as tall
industrial smokestacks; (2) line sources, such as
highways; and (3) area sources, such as whole
urban regions. The simplest is an elevated point
source. The light-scattering properties of the aero-
solin the plume from such a stack, consisting of fly
ash and condensed water, enable us to observe
plume dispersion with the unaided eye.

The vertical mixing of air is dependent upon
the temperature profile of the atmosphere (the
lapse rate). The immediate ground level concen-
trations of air contaminants may be reduced by
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vertical mixing, since dispersal into higher re-
gions dilutes the contaminants. Poor vertical mix-
ing may allow concentrations released at low alti-
tudes to remain there in relatively concentrated
form. An extreme case of atmospheric stability
occurs when the atmospheric lapse rate is negative
(when the temperature increases with altitude).
This condition is known as a temperature inver-
sion. There is virtually no vertical air movement
within inversion layers and contaminants accumu-
late within them.

MortoN LipPMANN

(sEE ALso: Airborne Particles; Ambient Air Quality
[Air Pollution]; Climate Change and Human
Health)

ATTITUDES

Most people constantly evaluate various aspects of
their environment. This process is often behav-
ioral in its focus (e.g., “I like eating fast food”;
“Breast self-exam is a waste of my time”; “Con-
doms are a good way to prevent pregnancy’).
Attitudes are formed as a result of this ongoing
evaluative process. Thus, attitudes are defined as
evaluations of entities, including behavior, that
result in perceptions of favor or disfavor (Eagly
and Chaiken, 1993). Consequently, attitudes may
predispose individuals to adopt or reject specific
health-related behaviors.

Substantial evidence suggests that attitudes
have an important influence on the adoption of
health-related behaviors such as: contraceptive and
condom use; being screened for breast, cervical,
or colorectal cancer; smoking cessation; and main-
tenance of a healthy diet. However, the relation-
ship between attitudes and behavior is complex,
and understanding how attitudes influence behav-
ior may be enhanced by the use of a theoretical
framework.

The theory of planned behavior is based on
the premise that attitudes influence behavior in
unison with two other factors: perceptions of so-
cial norms (e.g., “Is this something my friends
think I should do?”) and beliefs about one’s per-
sonal ability to perform a specific behavior. Stud-
ies of various health behaviors have found that
attitudes, perceived social norms, and perceived

ability each contribute, in varying combinations of
importance, to predicting behavior and behavioral
intent. Thus, it is appropriate to consider attitudes
toward a behavior as one of these three broad
classes of psychological determinants of health-
related behavior.

One common problem encountered in study-
ing attitudes is that attitudes may either influence
behaviors or be influenced by behaviors. For ex-
ample, a favorable evaluation of oral contracep-
tion may prompt a woman to rely on the pill for
contraception. Alternatively, a woman who begins
using the pill because it is popular (social norms)
or because it is easy to use (perceived ability) may
subsequently infer that she believes the pill is a
good thing (an attitude). In the latter case, the
behavior preceded the attitude. A. H. Eagly and S.
Chaiken (1993) provide a comprehensive view of
how people infer their attitudes based on their
behavior.

Measurement of attitudes can also be prob-
lematic. An attitude typically involves multiple
evaluations. For example, an individual’s attitude
toward drinking may involve evaluations of social
benefits, benefits of getting drunk (e.g., escape),
risks (e.g., injuries and addiction), and other prob-
lems (e.g., alienation of family members, missed
days of work). One strategy for measuring an
attitude this complex is to sum the evaluations
(favorable or not) for each of the beliefs contribut-
ing to the overall attitude. Thus, an attitude can be
measured with questionnaire items that can be
read as a scale. For example, when the Condom
Attitude Scale was recently administered to a group
of adolescents, favorable attitudes on this scale
were associated with lower odds of the adoles-
cents’ reporting unprotected vaginal sex during
the previous thirty days.

The professional literature in the field of pub-
lic health contains numerous examples of theory-
based investigations that help determine the influ-
ence of attitudes on health-related behavior. For
example, K. Jennings-Dozier (1999) used the the-
ory of planned behavior to predict intentions among
minority women to obtain a Pap smear (a test for
cancer of the cervix). Assessed attitudes toward
obtaining a Pap smear were the best predictor of
this intent among African-American and Latina
women. The implication of these findings is that,

90



AUTOMOTIVE EMISSIONS

assuming the services are accessible and afford-
able, prevention programs can promote first-time
Pap testing by providing women with information
that favorably influences their evaluation of the
test and procedure. In fact, the content of preven-
tion programs is often designed to highlight the
benefits of an entity (e.g., high-fiber foods prevent
heart disease and some forms of cancer) or a
behavior (e.g., breastfeeding helps protect your
child from illness).

R. Prislin and colleagues (1998) provided an-
other example of how the study of attitudes can be
applied to the field of public health. They found
that six beliefs commonly held by parents about
childhood immunization predicted the immuniza-
tion status of their children. The findings suggest
that childhood immunization rates could be in-
creased by facilitating parental beliefs in the effi-
cacy and safety of vaccines and dispelling the belief
that it is better to acquire immunity by getting sick
than by receiving a vaccine. These beliefs contrib-
ute to parents’ overall evaluation (their attitude)
toward having their children immunized. Given
that parents have access to affordable vaccination
services, a more favorable attitude is likely to
influence greater compliance with recommended
immunizations.

Raren J. DICLEMENTE
Ricrarp A. CROSBY

(sEE ALso: Behavior Change; Behavior, Health-
Related; Health Belief Model; Predisposing Factors;
Psychology, Health; Theories of Health and Illness;
Theory of Planned Behavior)
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AUDIOTAPES AND
VIDEOTAPES

Audiotapes have been used by health profession-
als primarily as a tool in patient education. The
growing importance of stress management has led
to the use of audiotapes to provide patients with
guided imagery and progressive muscular relaxa-
tion to aid in stress reduction. They are also used
for diabetes education, progressive muscular re-
laxation, and patient research.

Educational videotapes are perhaps the single
most frequently used presentation tool and teach-
ing aid in health-education settings. The advent of
the video projector in the mid-1980s allowed pro-
grams to be viewed on videotape by large groups
much more easily than with the now-obsolete 16mm
film and projector. Optimally, educational tapes
are short in duration (fifteen to twenty minutes)
and focus on either the cognitive or affective
domains of learning.

RosiN G. SAwYER

(sEE ALso: Communication for Health; Counseling;
Health Promotion and Education)

AUTOMOTIVE EMISSIONS

Pollutant emissions from transportation sources,
particularly automobiles and trucks, make up a
substantial portion of national and global air pol-
lution. They are major sources of carbon monox-
ide, nitrogen oxides, polycyclic organic matter,
and volatile organic compounds (VOCs), such as
benzene, a known cause of human leukemia and a
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subject of long-term regulatory concern. Nitrogen
oxides and VOCs in automotive emissions are also
major precursors for the formation of tropospheric
ozone, which is of particular concern because
there are substantial portions of the United States
that experience adverse health consequences due
to summertime oxidant smog, of which ozone is
the key component. Diesel fuels, primarily used by
trucks, also contribute to the overall particulate
load as well as to mutagenic polycyclic aromatic
hydrocarbons (PAHs). Resolving the current con-
troversy about the role of diesel exhaust in causing
cancer, as well as noncancer endpoints such as
asthma, is important as it will affect decisions
about the future development of automotive en-
gines. Automotive emissions are also major con-
tributors to the production of carbon dioxide, a
significant contributor to global climate change.

Many automotive emissions of concern have
come from fuel additives. Recognition of the role
of lead in gasoline in producing subtle effects on
childhood neurological and neurobehavioral de-
velopment has led to a phasing out of leaded
gasoline in the United States, an approach now
followed in much of the world. The blending with
gasoline of methyl tertiary-butyl ether (MTBE), an
oxygenated ether, is also currently being phased
out in the United States due to concerns about
health effects and groundwater contamination.
Unfortunately, other potentially neurotoxic heavy
metals, such as manganese, are still being consid-
ered as fuel additives, and there are other oxygen-
ated ethers in use for which there is even less
toxicological information than there is for MTBE.

Changes in the design and engineering of
automobiles have led to significant reductions in
emissions. Evaporative loss of gasoline hydrocar-
bons has declined; increased engine efficiency has
reduced carbon monoxide emissions; and the cata-
lytic converter has significantly limited tailpipe
emissions of all pollutants, except for nitrogen
oxides. However, the decreases in emissions per
mile driven have barely kept up, if at all, with the
marked increase in miles driven. Continuing world-
wide increases in the number of automobiles pow-
ered by gasoline and diesel fuel are inevitable for
at least a few decades. Developing countries rou-
tinely go through a transition to reliance on greater
numbers of automobiles and trucks, usually pre-
ceded by a surge in motorcycles or mopeds pow-
ered by two-cycle engines, which are themselves

heavily polluting. There is al